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Hamamu Oneza I pucopvesuua Kycaxuna
u Braoumupa Jleonuoosuua Kacvsnosa
nocesawaemcs

HNPEINCJTOBUE

B 2004 r. pycckas BepcHs HACTOSIIEr0 TOM OTKDBUIA CEPHIO ONpeaAeauTeNCi
"buoTta poccutickux Boz SmoHckoro mMops'. HeoOXoauMocTh B TTOMOOHBIX HU3IAHUAX
Haspesa JaBHO, TaK KaKk MMEHHO Ha Oeperax SIMOHCKOTO MOpS HaXOAATCS HAay4dHO-
WCCIIEIOBATEIILCKUE WHCTUTYTHl W YHHUBEPCHUTETHI, 3aHUMAIONINECS KOMILIEKCHBIM
M3y4eHHWEM JKMBOTHBIX, pacTeHHH, TpuOOB W MuKpoopranm3smoB [lampHero Boctoka
Poccuu. B BbImosmHeHHH 3TOr0 OechpeleeHTHOTro MpoeKTa NPUHUMAIOT yyactue 67
cnenuanuctoB U3 9 roponos Poccuiickoit ®enepanmuu n Ykpaunsl. K Hacrosmemy
BPEMEHHM BBIIIIO 5 TOMOB 3TOW CBOJKH, MOCBSIIIEHHBIX HECKOJIBKUM TPYIIIIaM paKkooo-
Pa3HbIX, MOPCKUM MayKaM, IpoKapruoTaM, GOpoHHIaM U OpaxronoaaM.

B cepuro ompexpenuteneil mpennonaraeTcsi BKIOUYUTh BCE COBPEMEHHBIE BB
CBOOOAHOKMBYIINX W CHMOMOTHYECKHUX OPTaHU3MOB, OOHAPY)KEHHBIX B POCCHUICKHX
Bojax Slmonckoro mops (puc. 1, 2): ot ycres p. Tymannas (TymaHran) Ha fore Jo
ceBepHoii rpanuibl Tatapckoro mposuBa 1o JuHUM Mbic Thik (51°43 c.am., 141°41
B.1.) u MbIic FOxkubrit (51°41 c.r., 141° 068.1.) u 3amaaHoi TpaHUIls! IpoauBa Jlame-
py3a no yuHun Meic Kysnenosa (46° 03 c.u., 141° 558.1.) —wmbic Hocsinmy (45°27
c.., 141°398.1.).

ITepBrrit ToM cBOKH "brota poccHiiCKUX BOA SITOHCKOTO MOPS" TTOCBAIIEH MOP-
CKMM TayKaM M YeTBIpeM TpYIaM pakooOpa3HbIX. B WX HamucaHWM y4acTBOBAJIH
cienyrouue apropsl: Cladocera M.K. Pusbep (MHCTHTYT OMONIOTMH BHYTPEHHUX BOJ
um. N.J1. [Mananuna PAH, n/o Bopok) u JI.C. lllkonauua (MHCTHTYT OHOIOTHH MODSE
JIBO PAH, r. Bmagusoctok), Leptostracar Mysidacea -B.B. Ilerpsimer (3oomornde-
ckuit muactuTyT PAH, . Cankr-IlerepOypr), Euphasiacea B.B. [lerpsmes, A.I'. ITo-
rooud (MBM JIBO PAH) u B.M. Bopuco (IBHUI'MU, r. BraguBoctok),
Pycnogonida -E.I1. TypmaeBa (Muctutyr okeanonoruu um. ILIL. Ilupmosa PAH,
r. MockBsa).

PepaktupoBanue pycckos3biuHON Bepcun Obuio BeimonHeHo O.I'. KycakuubiM,
B.JI. KacessHOBEIM, B.I'. UaBTypom 1 A.B. UepnpimensiM. [loaroroBka mepBoro Toma
Opla HadaTa moj pykoBojictBoM Orera ['puropbesnua KycaknHa, KOTOpBIA He3a1071-
r0 /10 KOHYMHBI yCIesl IPOCMOTPETh PYKOMHMCH BCEX Pa3felioB M MPHUCTYNWI K Halu-
caHHIO paszena no uzononam. Ilo naunuaruse nupexropa UbM Bnagumupa Jleonu-
noBrda KacpsiHOBa OBLTIO MPHUHATO pEIIeHHE W3aBaTh ' bBHOTY..." Ha JABYX SI3BIKaX —
PYCCKOM M aHIIMMCKOM. PyCCKOSA3BIYHBIM OCTaBajCsl TOJBKO IEPBBIA TOM, MEPEBOJ
KOTOPOTO 3aHsUI ABa TO/a. 3a 9TO BpeMs aBTOPBI BHECIH B CBOM Pa3JieNibl HEKOTOPBIE
JTOTIOJTHEHHUS M I3MEHEHH .

IlepeBoa Ha anrnuiickuit 31k ocyiiectied H.B. MupomnukoBoi. Haj co3na-
HUeM opHuruHai-maketa padortan E.C. Mopo3s. Texanueckass IOATOTOBKAa PYKOIUCH U
e€ um3gaHue mNojAnepX)aHbl JlanbHEBOCTOYHBIM OTAEIeHHWEM Poccuiickoil akagemMun
Hayk (mporpamma (yHIaMeHTambHBIX HccienoBanuii [Ipesuanyma PAH «buopasHo-
obpazue», rpant Ne 06-1-1111-037).

Peoxonnecusn



In memory of Oleg Grigorievich Kussakin
and Vladimir Leonidovich Kasyanov

FOREWORD

The Russian version of the present volume publigh@@04 was the first in a se-
ries of identification key8iota of the Russian Waters of the Sea of Japhe need to
publish such kind of books has been pressing fongtime, as it is on the coast of the
Sea of Japan that many scientific institutions anidersities, which conduct complex
research of animals, plants, fungi, and microorgasi of the Russian Far East, are
located. Sixty-seven scientists from nine citieshef Russian Federation and Ukraine
take part in this unique project. Five volumes, ated to several groups of crusta-
ceans, sea spiders, prokaryotes, phoronids, armhibpmds have been already pub-
lished by now.

The keys will comprise all known species of fragdg and symbiotic organisms
found in the Russian waters of the Sea of Japgs.({i, 2): from the mouth of the Tu-
men (Tumannaya) River in the south to the nortHeyandary of the Tatar Strait,
going along the line between Tyk Cape (51°Mb 141°41 E) and Yuzhny Cape
(51°41 N, 141°06 E), and to the western boundary of the La Per@Bsga) Strait,
going along the line between Kuznetsov Cape (46R03141°55 E) and Noshappu
Cape (45°27N, 141°39E). In cases of poorly studied groups of organjsspecies
from the adjacent water areas of the Sea of JapdSea of Okhotsk will be included.

The first volume of the kefiota of the Russian Waters of the Sea of Japan
devoted to the sea spiders and to four groupsustaceans (Cladocera, Mysidacea,
Leptostraca, and Euphausiacea). The chapter o@Gl#umcera was written by Irina K.
Rivier (I.D. Papanin Institute for Biology of InldnWaters, Russian Academy of
Sciences (RAS), Borok Village) and Larissa S. Stiika (Institute of Marine Biology,
Far Eastern Branch of the RAS, Vladivostok), thapthrs on the Leptostraca and
Mysidacea, by Viktor V. Petryashov (Zoological ihse, RAS, St.-Petersburg), the
chapter on the Euphasiacea, by Viktor V. Petryashotur G. Pogodin (Institute of
Marine Biology, Vladivostok), and Boris M. Borisdkar Eastern Regional Hydrome-
teorological Research Institute, Vladovostok), #melchapter on the Pycnogonida, by
Elena P. Turpaeva (P.P. Shirshov Institute of Oclegy, RAS, Moscow).

The Russian version was edited by Oleg G. Kussakiaglimir L. Kasyanov,
Vladimir G. Chavtur, and Alexey V. Chernyshev. Treparation for publication be-
gan under the supervision of Oleg G. Kussakin, videdore his death, checked all the
manuscripts and began to write a chapter on isofodghe initiative of Vladimir L.
Kasyanov, Director of the IMBRiota... is published in two languages, Russian and
English, and only the first volume was not trarediatit took two years to prepare the
English version, which was also slightly updatedhsy authors.

Translation into English was performed by N.V. Mihmikova. The dummy
layout was made by E.S. Moroz. The Far Eastern®rar the Russian Academy of
Sciences provided technical support and helped muithlication (basic research pro-
gram "Biodiversity" of the Presidium of the RussiAsademy of Sciences, grant
N 06-1-P11-037).

Editorial board



o,

e

w?

Khabarovsk Region

{

Tatar Strajt

Salhalli

‘-!,: ¢ \\

L—-\.,\_.r--"jv
{ Moneron 1. A.,
> &
China O
o b
e &
S~ %;\ | &
& i~ Rynda Bay be
& " XY
< f o
T r
1™ Oiga Bay Cae'

y v ..‘ é ‘.) 7
‘)(\ . Peter the Great Bay 7

~

La Perouse Strait

N
i

-

Fig. 1. Map of the northern part of the Sea of Japan

Peter the Great Bay

Fig. 2. Map of Peter the Great Bay




SUBPHYLUM CRUSTACEA
CLASSBRANCHIOPODA Latreille, 1817

Superorder CLADOCERA
Milne-Edwards, 1840 sensu Negrea et al., 1999

Irina K. Rivier*, Larissa S. Shkoldida

General characteristics®

Cladocerans (superorder Cladocera) is a pecul@munpgof very small (usually
smaller than 1 mm, rarer up to 4 mm) planktonicstaceans of freshwater origin.
They inhabit various continental and marine watetsgre they are abundant and of-
ten dominate.

The body of most cladocerans is enclosed in atthimsparent shell, the dorsal
part of which (brood pouch) bears embryos, while literal parts (valves) protect
thoracic limbs in filter-feeding cladocerans; iregatory cladocerans the valves are
not developed. Marine form&¢nilia and Podonidae) have the enclosed brood pouch
covered by shell, which isolates embryos from tkiermal environment. In the Podo-
nidae the shell containing the brood pouch is geldrit grows together with embryos
and has a hydrostatic function as well.

The body of cladocerans is divided into a headoaaix, a usually reduced ab-
domen, and a postabdomen (cauda). There is a cowpye and an ocellus (“naup-
lius eye”), which is reduced in some taxihe first pair of antennae (antennules)
represents sense organs provided with papillagetasss) and short sensory setae,
obviously performing a tactile function. In malde tantennules are usually movable
and longer than in females. Antennae 2 are locomabogans. The mouth parts
(mandibles, maxillulae and maxillae) are situatedteriorly. They are used to mani-
pulate and push food particles into the gut. Thdybie indistinctly segmented and
provided with four to six pairs of thoracic limbdsging filtering organs in most clado-
cerans and grasping organs in predators. The mstan is situated posteriorly and
usually provided with claws and “swimming” setaet@e natatoriae

The distinctive feature of the cladocerans’ lifecleyis direct development (ex-
cluding the genukeptodora which has the stage of a metanauplius larval gpgo-
doridae are presently separated in the superorgiotorida) and the alternation of
gamogenetic and parthenogenetic reproduction, ditaduthe stage of a resting (latent)
egg. Hatching newborn cladocerans (the first geioeafrom resting eggs give rise to
several parthenogenetic generations. In most ciadaos parthenogenetic eggs devel-

1 |.K. Rivier is the author of the systematic pafrtie chapter “Podonidae” and of the figures
of Podonidae (excluding figs. 1-3, 5 in pl. VIII).

2 L.S. Shkoldina is the author of the chapter “Sagitland figures 1-4 in plate Pénilia aviro-
stris).

% The chapter “General description” and the part&eming distribution, biology, and ecology
are written by the authors in collaboration.



oping in the brood pouch have a full reserve ofiants for embryos. But in members
of the genusenilia and the Onychopoda (Polyphemoidea) parthenogeegtis do
not have the same reserve and get nutrients fremntier hypodermic wall of the
brood pouch. Eggs develop in the brood pouch imp young cladocerans, which
hatch out and grow into adults, going through savecdyses. The young of the Poly-
phemoidae hatch out by the destruction of femddeded pouch; these young are born
sexually mature.

The appearance of males in populations dependsfanaurable conditions. Af-
ter fertilization the ovicell begins to accumulatgk in the ovary. After the period of
trophoplasmatic growth in the ovary, resting eggsiitg only an elastic membrane
flow to the brood pouch where dense chitinous mamés are formed. In the podo-
nids at complete ripening of the eggs the death f#male follows, and the resting
eggs sink to the bottom (Swammerdam, 1685). Untiie Cercopagidae, among
which particular gamogenetic females appear, inRbdonidae the resting eggs are
developed in parthenogenetic females after featilin. The resting egg, covered with
thick chitinous membranes protecting it from unfanable environment conditions,
rests on oozy sediments.

The present work is based on the taxonomic sysbgnwhich the superorder
Cladocera includes three orders: Ctenopoda (twdlits)y) Anomopoda (ten families),
and Onychopoda (three families) (Dumont & Negré®)}2). The superorder Cladoce-
ra contains more than 450 species belonging teeb2m. Most cladocerans (95%) are
found in freshwater habitats, 3% (about 30 specieis) brackish water habitats (in-
cluding landlocked seas, e.g. the Caspian and thb,Aand only eight species occur
in marine environments (Bowman & Abele, 1982). @hthese species belongs to the
family Sididae Penilia avirostrisDana, 1849), and other seven to the family Podoni-
dae. All eight species occur in the Sea of Japaad,saven of them, excludirgpdon
intermediudlillieborg, 1853, are found in its northwestermtg®eter the Great Bay).

Most cladocerans, including Sididae, are filterdfers; they feed on algae, bacte-
ria, and detritus. Species of the order OnychoBdéyphemoidea) are mostly preda-
tors, feeding on larger organisms (small crustageaniifers, protozoans, and algae).
Cladocerans represent the important trophic paplarikton communities, being con-
sumers of organic matter and food for other orgasjgarticularly for fishes.

Cladocerans are typical neritic species of the @elmpan. The coastal zone in-
habited by various neritic animals is 3-5 milesevid the northern part of the Sea of
Japan, narrowing southward to a width of 0.5-1 milihin the Korea Strait and ex-
panding to 7-10 miles in the eastern part of tree reear the Korea Strait (Kun &
Meshcheryakova, 1954; Kun, 1975). Currents maygbcadocerans to the open sea
(Brodsky, 1955; Meshcheryakova, 1960; Miklukhin@67). Some species of the su-
perorder Pseudevadne tergestin@odon leuckartiPleopis polyphemoideandPeni-
lia avirostris) are indicators of coastal surface water conditi@Biryulin et al., 1970).

In summer cladocerans may be abundant in the extie. They are common and
often dominate and subdominate in the planktonetéiPhe Great Bay.

Specimens for drawing some missing biological stagfgfour species of the po-
donids Podon leuckarti Pleopis polyphemoides€vadne nordmanniand Pseude-
vadne tergestinawere picked out from the plankton samples caflddh 1996-2002
in Vostok Bay (Peter the Great Bay) and in the lsougstern part of Peter the Great
Bay.
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Main references: Manuilova, 1964; Mordukhai-Boltovskoi & Rivier, 89;
Rivier, 1998; Dumont, Negrea, 2002.

Systematic part

KEY TO MARINE FAMILIES OF THE CLADOCERA

1(2). Shell oblong, with well-developed valves, fugted ventrally, covering 6 pairs of

thoracic leaf-shaped limbs..............coo e |Sididae Baird, 1850 (p. 11)
2(1). Shell conical or oval, without valves, nowvedng 4 pairs of cylindrical thoracic
MBS ..o Rodonidae Mordukhai-Boltovskoi, 1968 (p. 14)

Order CTENOPODA Sars, 1865

I. Family SIDIDAE Baird, 1850

Shell oblong, elongated, oval; valves cover bodyall appendages. Head rela-
tively large, distinctly separated from body. Artetes movable, with 9 (Sidinae) or 6
(Peniliinae) estetascs, short in females, long pravided with long flagellum in
males. Swimming antennae well developed, long, spthiramous; exopod with nu-
merous (not less than 8) plumose setae, situatageat, as well as on sides of seg-
ments. Body provided with 6 pairs of leaf-shapeatdbic limbs of similar arrange-
ment; endopods of 5 anterior pairs armed with rofvkong filtratory setae. Postab-
domen elongated, smooth, or armed with spinestaese

Cladocerans of this family are filter feeders, matinicroscopic algae, fine detri-
tus, and bacteria. The family consists of two snoiiffas. Members of one genus of the
subfamily Peniliinae Dana, 1849 inhabit marine wsate

Subfamily Peniliinae Dana, 1849

Female head ventrally with two rostral outgrowthAstennule with 6 aestetascs.
Adults with big dorsal organ. Both branches of swmimg antenna 2-segmented.
Brood pouch closed; parthenogenetic eggs witke litdlk; maxillary glands rounded,
without long bending nephridial canals. Rudimentapjpodites present only on tho-
racic limbs 3 and 4. Postabdominal claws much lotfygn postabdomen itself.

GenusPenilia Dana, 1849

Type speciesPenilia avirostrisDana, 1849.

The diagnosis of the genus coincides with the diagnof the subfamily.

The genus presumably consists of one species. Koimsky (2004) notes th&t
avirostrishas not yet been studied in detail over its wideggaphical range and there-
fore should be regarded as a problematic taxon.

11



Penilia avirostris Dana, 1849
(PI. 1, figs. 1-10)

Dana, 1849: 47Renilia avirostris, P. orientalls Manuilova, 1964: 106, fig. 25; Yamazi,
1966: 191-193, pl. 88, fig. Pénilia schmacke)i An illustrated guide..., 1997: 612-613,
pl. 1, figs. A—F.; Korovchinsky, 2004: 341-344,.fi§38.

Description. Parthenogenetic female. Valves transparent, etedgaval,
covering body and limbs (pl. I, fig. 1). Inflatecbrdal part of shell encloses brood
pouch with 6-12 developing embryos. Ventral andigrosr margins of valves cov-
ered with acute teeth, ranging from 31 to 36 ontraémargin, and from 9 to 11 on
posterior one, with 4—7 very small spinules plaaeebng teeth. Posterior lower corner
of valve extended to acute outgrowth, also with Issginules (pl. I, fig. 3). Head
rounded, somewhat separated from body, providel tuhercle over eye and paired
beak-shaped outgrowth (rostrum), covering basesthnules. Eye small. Antennule
short; base slightly curved, tubiform; apex bulgihgaring 6 estetascs and longer sen-
sory seta (pl. I, fig. 5). Antenna long, thin, whhlb-shaped base (pl. |, fig. 4). Distal
end of basipodite with 2 acute processes and spirater side. Proximal segment on
each branch of antenna 3-5 times as long as dis¢galUpper branch bears 8 setae and
3 spines (proximal segment with 2 setae and 2 spgitiated on sides; distal segment
with 6 setae and 1 spine). Lower branch bearsdaesaid 2 spines (proximal segment
with 1 seta and 1 spine; distal one with 4 setaklaspine).

Body provided with 6 pairs of thoracic limbs. Enddg slender, indistinctly
segmented, covered with numerous thin setae; exofatd leaf-shaped, with several
thick setae (pl. I, fig. 10). Postabdomen elongatexhical, covered with small hairs
(pl. 1, fig. 2). Abdominal claws very long, thinlightly curved, acute, covered all
along with several rows of tiny hairs. Two spin@sequal in length, situated near base
of each abdominal claw, at its concave side.

Length up to 1.2 mm, height up to 1 mm.

Gamogenetic female. Dorsal part of shell inflatBdood pouch with 1-2
large elliptical opaque eggs. Length of shell 1 mm.

Males smaller than females. Dorsal side of shat| fiead rounded; rostrum ab-
sent (pl. I, fig. 9). Antennule with long (extendito end of body) whip-shaped tactile
seta (pl. 1, fig. 8). Apex of endopod of thoracimlbs 1 provided with small acute
curved hook (pl. |, fig. 7). Paired penis situatedventral side of abdomen, near base
of limbs 6. Caudal setae shorter than in femaleagth of shell up to 0.9 mm.

Distribution. P. avirostrisis a circumtropical-subtropical neritic specidsod-
curs in the coastal zones of continents and islandsays and inland seas of the At-
lantic (between 40°N and 25°S) and Pacific (betwé4tN and 37°2@) oceans, as
well as in the coastal waters of India. In Russia distributed in the Black Sea and
the Sea of Japan (Peter the Great Bay). It maydnsported by warm currents to the
Tatar Strait (between 49°and 5198pPand to the shores of the South Sakhalin (Bok-
han, 1984). It is found in the north-western pdirthe Pacific in the high seas, where
Kuroshio and Oyashio currents meet (46—38°N and-182°E), more than 300-400
miles from the Kuril Islands. It is an indicator thie subtropical fauna here (Brodsky,
1955; Miklukhina, 1967).
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Biology and ecology. P. avirostrisis a typical neritic warm-water species and a
common member of plankton communities in the coasiters of the subtropical and
tropical zones of the ocean. It is most abundaat niger estuaries (Goswami & De-
vassy, 1991) and may come to river mouths, too ¢egbet al., 1994). In subtropical
and tropical region®. avirostrisoccurs at a depth of 30 m or near the bottom and
does not make daily migrations (Mullin & Onbe, 19@hbe & Ikeda, 1995). In Peter
the Great Bay in the regions 30—70 m deep the epewas collected only from warm
upper layer, not deeper than 20 m.

The species is most abundant usually in the midtiammer. In the Inland Sea
of Japan it appears as early as late May, andéhsitg is highest in mid-July (up to
10-60 thousand sp.fAinin September-October cladocerans disappear fhenplank-
ton (Onbe, 1974; Onbe & lkeda, 1995). The tempesatund salinity ranges of the
species are wide: in the coastal waters of Chiamefy near Hong Kong, it was found
at a temperature of 16-32°C and a salinity of 7732%. (Tang et al., 1995). In the
north-western part of the Sea of Japan pealks avirostrisdensity have been record-
ed for later periods. In the southern part of ArkurBay (Alekseev Bight of Popov
Island, in 1973P. avirostrisappeared in July at a temperature of 17.9°C; & arse of
the most abundant (2245 sp’jnplankters in August at 21.1°C; in September at
17.9°C its density was 388 sp3rm October its numbers drastically decreasedge d
appear by the end of the month (Mikulich & Biryw@in1977). The species was not
found in Peter the Great Bay during the “cold” yweaf 1962—-1967 (Kos, 1969, 1974,
1976, 1977). In the south-western part of PeterGheat BayP. avirostris appears
sporadically in mid-July at a temperature of 14-€1'&hd attains maximum density
(up to 560 sp./M in late August at 20-22°C. In the eastern paRetkr the Great Bay
the species is recorded for periods shorter thahdmnwestern part. In Vostok Bay it is
usually found when the water is warmest (21.8-22) 4t late August and in Sep-
tember, reaching a density of 500 sp.Bnavirostrisoccurs in Peter the Great Bay till
the end of September or to October (Shkoldina, 2001

Subitaneous (summer) eggs Bf avirostris are alecithal, they are nourished
through the brood pouch. Every female bears from tiovnine parthenogenetic em-
bryos, Onbe (1974) recorded the highest (seven-miomber of such embryos for
June. The process of embryonic development divildkes12 stages (Della Croce &
Bettanin, 1965). Generally the eggs develop inbfwod pouch for three-four days,
but sometimes the period shortens to just 30 halursng 36—-40 days the parthenoge-
netic female produces six generations (Onbe, 19Rajhales with resting eggs ap-
pear in the population when its density is higlfestthe Inland Sea of Japan — in late
July), making 1-2% of the whole number of specim&emogenesis intensifies, and
the number of the females with the resting eggseames towards the end of warm
season, reaching up to 50% of the population (O1®&4, 1978a). Usually the female
of P. avirostrishas one, rarer two resting eggs, which developgtiirough nine suc-
cessive stages (Onbe, 1978a). The further formatidhe egg’'s membrane, its matu-
ration, and the hatching out of a young cladocéa#tes place in the oozy sediments.
The length of the resting egg ranges from 0.21.28 nm (usually 0.25); the width,
from 0.14 to 0.20 mm (usually 0.18 mm); the membra0.10 mm thick, and the
newborn cladoceran length is about 0.4 mm (Onb&,319985; An illustrated
guide..., 1997). The resting eggs are found in tldénsents the year round; their max-
imum quantity is recorded for September (Onbe, 4978
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In Peter the Great Bay in August and September lynpimeniles and partheno-
genetic females are found. Great number of mald§em gamogenetic females were
recorded in Vostok Bay in late September at a sarfamperature of 16.4-17°C.

P. avirostrisfeeds on microflagellates consuming bacteria (€uet al., 1988).

Order ONYCHOPODA Sars, 1865

[I. Family PODONIDAE Mordukhai-Boltovskoi, 1968

Body oval, more or less elongated. Shell not coxgthoracic limbs, rudimenta-
ry, not separated into valves. It performs hydristanction and serves as place for
development of embryos. Shell contains brood parolving together with embryos
to fill up whole inside of it. Head large, formeflane strongly pigmented compound
eye. Antennules small, immovable, fused with héadennae relatively small; upper
branch (4-segmented) has 7 setae; lower brancbgi®ented) has 6 setae. Body has 4
pairs of thoracic limbs without filtratory setaeithwvell developed exopods on 3 ante-
rior pairs and with maxillary processes. Endopadeat with 7—10 setae; exopod with
1-4 setae. Abdomen and cauda very short, so thdbacsituated just behind limbs 4.
Cauda in shape of rounded or pointed process, thrwell developed claws of vari-
ous shapes and sizes. Caudal (“swimming”) setakdsetloped, situated on tubercle
or on small cylindrical outgrowth. Male slightly aiter than female, with larger head
and eye; testes well developed, projecting inteesahvity; limbs 1 with hooks; penes
well developed, situated behind limbs 4.

Members of this family are viviparous; embryos aretected by the closed
brood pouch and chitinous shell. Podonids are poesiawith special limbs modified
to catch various organisms ranging from 100 to gé® (dinoflagellates, centric di-
atoms, rotifers, and the like).

KEY TO THE GENERA OF THE FAMILY PODONIDAE

1(4). Exopods of limbs 2 and 3 with 3—4 setae.

2(3). Exopods of limbs 1 with 3—4 setae. Shell dra...................... Pleopis (p. 14)

3(2). Exopods of limbs 1 with 2 setae. Shell eldeda............ Pseudevadne (p. 17)

4(1). Exopods of limbs 2 and 3 with 1-2 setae.

5(6). Exopods of limbs 2 with 1 seta. Shell semgsjaal, rounded at apex....................
............................................................................................. 3.Podon (p. 19)

6(5). Exopods of limbs 2 with 2 setae. Shell eldedatapering towards apex or
POINTE AL ITS TP .evvveeeiieeeiiiiiiiie e Bvadne (p. 21)

1. Genusleopis Dana 1853

Type speciesPleopis polyphemoiddteuckart, 1859).

Shell rounded, globular in females with numeroudm®ws, in males triangular,
with rounded apex. Depression between head andl dbatly visible. Branches of
antennae with shortened distal segments, twicéhad as other antennal segments.
This character differ®leopisspp. fromPodon spp. Four-segmented branch with 7
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setae; 3-segmented branch with 6 setae. Exopatismafcic limbs 1-3 with 3—4 setae.
Cauda formed of 2 triangular pointed outgrowthsud2d setae situated on small tu-
bercle.

KEY TO THE SPECIES OF THE GENUS PLEOPIS

1 (2). Exopod of limbs 1-3 with 4 setae, cauda wildal claws covered with spi-
NUIES ..o e e B. schmackeri (p. 15)

2 (1). Exopod of limbs 1-3 with 3 setae, caudahapg of pointed conical tubercles
.............................................................................. P. polyphemoides (p. 16)

1. Pleopis schmackeri (Poppe, 1889)
(PL. 11, figs. 1-6)

Poppe, 1889: 293-300; Yamazi, 1966: 192, pl. 88,3i Podon schmackéeri Morduk-
hai-Boltovskoi, 1978: 523-529, figs. 2, 3; MordukBaltovskoi & Rivier, 1987: 109-110,
fig. 59; Rivier, 1998: 121-122, figs. 42—471€opis schmackexi

Description. Parthenogenetic female. Body rounded; head sepafiam
body by depression. Shell, containing brood posemispherical. Swimming anten-
nae short; terminal segment on each of 2 braneties shorter than penultimate one;
penultimate segment twice shorter than precedirg Bach exopod of limbs 1, 2, and
3 bears 4 setae; that of limb 4 with only 2 sefamirth seta on exopod of limbs 1-3
present among podonids only . schmackeri Setal formula 4.4.4.2. Endopods
armed with numerous setae, too. First segment d@épod of limb 1 with 7 setae on
inner side; second segment with 2 short setaegtshorter than apical ones. Maxil-
lary processes especially developed on limbs 23amdth long pointed spines. Caud-
al claws straight, thin, covered with clearly netible spinules. Caudal setae situated
on tubercle, together with small denticles.

Height of parthenogenetic female from 0.45-0.65 m.87 mm (Kim & Onbe,
1989a). Same authors present sizes of 2 almostdedumales: height 0.43 and
0.46 mm, length 0.42 and 0.43 mm.

Distribution. P. schmackerhas the narrowest geographical range among the
marine podonids. It is distributed along the Astaast from the south-eastern shores
of Indochina Peninsula (13°N) to the eastern coftorea (38°3MN). It is abundant
in the bays north of Hong Kong, 22°B0(Tang et al., 1995), inhabits the whole area
of the Korea Strait, and comes into the southegions of the Sea of Japan (Kim &
Onbe, 1989b). The species also migrates north dlmgdapan Islands to 40°N and to
the Pacific Ocean to 155°E (Kim & Onbe, 1989Db).

The species is rarely found in Peter the Great Bayas recorded only sporadi-
cally in the south-western part of the bay in Jamy August (Shkoldina & Pogodin,
2001; Shkoldina et al., 2002).

Biology and ecology. The development begins in April in the southernmost
points of the distributional range. The speciesést abundant in August; in Septem-
ber and October only isolated specimens were faortkde plankton. The most abun-
dant populations (up to 100 sp’jmvere recorded in the Korea Strait in August, and
less numerous ones off the southern shores of Holstdind and near Kii Peninsula
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(Japan).P. schmackerimatures at a temperature of 19.7-30.4°C and aityabf
29.37-34.27%0, while the optimal values for thisape are 24° and 33.7%o0 respec-
tively (Kim & Onbe, 1989b). In various bays nearrtigakong it has been recorded at
a temperature of 17-29°C and a salinity of 31-371%#n( et al., 1995P. schmackeri
is not abundant in comparison with other marinegmadi species. The maximum den-
sity has been recorded off the coasts of Koreag@®&p./m); near the southern coasts
of Japan the highest density has been 6.4 $p./m

According to Kim and Onbe (1989a), the mean fedyndli this species is 2.3—
7.1 embryos, and the individual fecundity is on® tembryos. Other authors mention
up to 19 embryos per a female (Tang et al., 19B8¢. largest specimens (0.45-0.65
mm) occur in the north of the range, about 45%r rofmals in the population being
0.5-0.55 mm long, bearing five-six embryos eacm(iki Onbe, 1989b).

The reproduction is so abundant owing to pedogeriebierent in this species.
Well-developed embryos being still in the brood goof the parthenogenetic female
already have miniature rounded embryos in their wood pouches (Kim & Onbe,
1989a).

Remarks. P. schmackeriliffers from the other Podonidae in the preseridewr
setae on the exopods of limbs 1-3 and denticlébenaudal claws.

2. Pleopis polyphemoides (Leuckart, 1859)
(PL. 1m, figs. 1-9; VI, fig. 5)

Leuckart, 1859: 262—-265, tabl. 7, fig. Bvadne polyphemoidgd.illjeborg, 1900: 633—
636, tabl, 85, figs. 7-11; Rammner, 1930: 4, figsh; Manuilova, 1964: 303, fig. 173; Yama-
zi, 1966: 191, pl. 88, fig. 2; Flossner, 1972: 3334 abb. 186Rodon polyphemoidgsNe-
grea, 1983: 346-348, fig. 143; Mordukhai-Boltovs&arivier, 1987: 110-112, fig. 60; Rivier,
1998: 123-124, fig. 48-5®[eopis polyphemoidgs

Description. Parthenogenetic female. Shell rounded, inflategreat num-
ber of embryos. Head elongated, separated from Hydpronounced depression.
Swimming antenna, as iA. schmackeriwith small, weak as if undeveloped apical
segment. Each exopod of thoracic limbs 1-3 witletaes exopod of limb 4 with 2
setae. Formula of setae 3.3.3.2. Setae of exogadd,Pa schmackerishort, not reach-
ing apical setae of endopod. Cauda in shape of riicalo outgrowths. Length
0.5-0.6 mm; height 0.55-0.65 mm.

Gamogenetic female. In the young female the brametp is empty, and a
gamogenetic egg grows in the ovary, accumulatirtgients. When the egg is fully
nourished, it moves into the brood pouch to fosmiembranes.

Size of resting egg 150-210 um (mean size 180 Omb¢, 1985).

Male. Shell small, far smaller than head, roundet@a. Testes on sides of in-
testine; penes well pronounced behind limbs 4. &Begment on endopod of limbs 1
with hook on inner side. Male smaller than femaleight up to 0.6 mm), but its head
larger.

Distribution. P. polyphemoidefias the widest geographical range, extending
even farther every year. It is exceptionally nerdipecies, occurring in relatively warm
waters with wide range of salinity, from 1.05 to.&%6 (Negrea, 1983). It is distri-
buted in the coastal waters of Europe, the North@wuth America, Africa, Southeast
and East Asia. In the Russian waters of the FateEaseas it is common in Peter the
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Great Bay, but no one specimen has been recordedtfre Sea of Okhotsk and the
Bering Sea.

Biology and ecology. P. polyphemoides an exceptionally neritic species in the
Far East seas. It prefers surface waters, but roeyrdo a depth of about 100 m. In
Peter the Great Bay of the Sea of Japan it is fatredtemperature from 6 to 26°C and
from low (several %o) to normal seawater salinityof<1977). Maximum density has
been recorded for autumn. In the southwesterngbd?eter the Great Bay the species
has two peaks of density, in July and in Septenmblaus, in Sivuchya Bay its density
reached 500 sp.fin July, then in August at a surface water termpeeaof 20—22°C
the population declined, and in September (at apéeature of 17-19°C) it reached
1047 sp./m (18.3% of the total density of zooplankton) (Shilwh & Shevchenko,
2001). In the western part of Peter the Great Bagolyphemoideappears in July at
18°C temperature and 33-34%. salinity. Maximum dgn$il6 sp./m was recorded
for mid-October at 14.1°C, and specimens were faingly until January, when tem-
perature fell below zero (Mikulich & Biryulina, 19Y. In Vostok Bay the species is
usually found during a period from June till Octob8ubstantial desalination of the
inner part of the bay stimulates its mass develapr(tghkoldina, 2001). It appears in
small numbers in June at a temperature of 13.42@3 8hkoldina, 2002) and attains
peak density (over 7.6 thousand sp)/twice: in August at 21.3°C and in October at
14.3°C.

P. polyphemoides abundant in the coastal waters of Korea inSba of Japan.
Its density reaches 10% of the total density ofzbeplankton in July. In November
and December males and gamogenetic females congirig% of the total density
of the population (Yoo & Kim, 1990). The specieswas in the coastal waters of Ko-
rea all the year round excluding February (Yoo &Kil987). The seasonal dynamics
and ecology of the species were most thoroughigetiufor the Inland Sea of Japan
(Onbe, 1974)P. polyphemoidess found there in the plankton from April-May unti
early August. Its density widely varies from yearyear; it is highest (2—-38 thousand
sp./m’) from late May till early July, at a temperatufel@—26.8°C. The species dis-
appears at a temperature between 22.8 and 26.8p€nding on a mean temperature
of a year. It inhabits the upper 20 m deep layavater, being most abundant to 10 m.

The fecundity ofP. polyphemoidess two to ten embryos per female; it is max-
imal in April (four—ten); in late June the numbdrembryos decreases to two—six.
Small amounts of males and females with resting eggur in mid-June. The newly
hatched specimen &. polyphemoideklas well developed eye and limbs, and weakly
developed brood pouch (Onbe, 1974).

Observations oP. polyphemoidesn the ports of the Mediterranean Sea and
Chesapeake Bay show that it is relatively toletanpollution; under conditions of
eutrophication it even increases in numbers (MadnditBoltovskoi & Rivier, 1987;
Rivier, 1998).

2. GenudPseudevadne Claus, 1877

Type speciesPseudevadne tergestitdaus, 1877.

Body oval or triangular, with rounded apex. Shaltrowing to apex or inflated,
depending on size of embryos and their numbernamembers of genuBvadne
Shell with strongly pronounced crests of fornixdavith pigment cells of hypodermis
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placed in 5-8 parallel rows. Exopod of limb 1 wlsetae, exopods of limbs 2—3 with
3 setae. Setal formula 2.3.3.1. Cauda in shapgaoular outgrowths.

Pseudevadne tergestina Claus, 1877
(PL. IV, figs. 1-10; VIII, figs. 1-4)

Claus, 1877: 142, tabl. 5, figs. 15, I8séudevadne tergestlpe&Cheng & Chen, 1966:
174, pl. 3; Yamazi, 1966: 193, pl. 88, fig.Bv@dne tergestina Mordukhai-Boltovskoi, 1969:
21, pl. 2, fig. 3 Pleopis tergesting 1978: 523-528, fig. 2; Negrea; 1983: 348-354, 144,
Mordukhai-Boltovskoi & Rivier, 1987: 112-114, fi§2; Rivier, 1998: 123-126, figs. 57-65
(Pseudevadne tergestina

Description. Parthenogenetic female. Shell oval, inflated ibeyns mature
and even more inflated if embryos numerous. Nudeakression poorly pronounced,
in adult female with large shell almost not proncesh at all. With young cladocerans
hatching and new eggs entering brood pouch, ther lgets smaller and becomes tri-
angular (pl. 1V, fig. 10). Shell provided with farnat level of basipodites of thoracic
limbs, partially covering basipodites. Five to gigbws of hypodermic cells seen as
dark spots situated along shell, clearly visibleewlembryos small, but poorly ex-
pressed when embryos or resting eggs reach maturity

Antennae small; 3-segmented branch with 1 shortsaloethg setae; 4-segmented
branch with 1 short and 6 long setae. Exopods exglfessed on limbs 1-3 only; their
setae longer than apical setae of exopods. Exoplihim 4 in form of small tubercle
with 1 seta. Setal formula of exopods 2.3.3.1. Mayi processes well developed on
limbs 2 and 3. Caudal claws triangular. Height @.8-mm. Size of shell depends on
number of embryos.

Gamogenetic female can be clearly identified offilgréefertilization. Resting
egg seen as small dark spot near limbs 3 and imedt grows in ovary until fully
nourished, then moves into brood pouch, where bhitthous membranes form (pl.
IV, fig. 2; VIII, fig. 4).

Lower surface of shell has opening and funnel-stiapeentation faging with
canal leading to brood pouch (Onbe, 1978b). Simalaangement for reproduction
present in all podonids (Rivier, 1968). Gamogenfetimale often has two eggs, one in
each ovary. Size of resting egg 190—-240 (usually 20Qum) (Onbe, 1985).

Male has relatively large head and eye. Hook (foanged terminal seta) on
limb 1 regularly rounded, situated at end of erddrgpical segment. Other apical se-
tae in male thicker than in female. Testes somewtatuding into empty transparent
shell cavity; penes behind limbs 4. Height to (h@5.

Distribution. P. tergestinainhabits the neritic zones of subtropical and itrap
regions. Warm currents may transport it to the &rafe zones of the Atlantic and
Pacific oceans.

The species is common in the plankton of PeteGireat Bay in warm seasons.
In the 1930%°. tergestinavas abundant in Possjet Bay and south of it atrgpérature
of 25-26°C (Brodsky, 1981); in the 1960s it wasfooind in Possjet Bay (Kos, 1976,
1977). In some years the species can be broughbféin by Tsushima Current, up to
the South Sakhalin and the South Kuril Islands @Bky, 1959). It does not common-
ly occur near the middle and northern Primoryen(fi©lga Bay to Vladimir Bay); but
in the summers of warm years (for example, in 197 4ergestinavas distributed as
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far as the Tatar Strait (Bokhan, 1984). The speisiesiso transported by the warm
Kuroshio Current to the north-eastern tip of Hokkaisland and to the South Kuril
Islands (Onbe et al., 1996).

Biology and ecology. P. tergestinais a warm-water species of the Peter the
Great Bay fauna, appearing in the middle of sumhyelrological season. In 1973 it
appeared in Alekseev Bight in August at a tempeeatfi21.1°C and in September (at
17.9°C) reached maximum density (59 sp)/rAs water got colder, the density of the
species sharply decreased, but it still occurredasfically until December (Mikulich
& Biryulina, 1977).

In the south-western part of Peter the Great Bagllsnumbers ofP. tergestina
appear in late August, its density growing in Seyiter up to 141 sp./f{Shkoldina &
Shevchenko, 2001). In September of 1996 gamogefestiales with one-two devel-
oping resting eggs each were recorded in somenegibthe bay at a surface water
temperature of 17-19°C.

In Vostok BayP. tergestinausually appears in mid-August when the water is
warmest (22.4°C), reaching a density of 186 sh.mhich decreases to 3.3 sp¥/m
September (Shkoldina, 2001). It occurs singly Uaté October, when water tempera-
ture is 13-14°C. At this period gamogenetic femalitk resting eggs are found, too.

The species’ biology and ecology was intensiveldigtd for the Inland Sea of
Japan. Onbe’s records (1974) show that this spegipsars among the plankton in
latitude about 34°208 in May or June, reaching maximum abundance in Auigust
and staying in the sea until September-October.ifdiam density (8.7-9.4 thousand
sp./m) is registered at a temperature of 22.3-23°Cjrb®eptember assemblages up
to 30 thousand sp.fwere recorded. The bulk of the cladocerans inHigitupper
layer of water (10-15 m), concentrating at a dept® m in July and nearer to the sur-
face in August. At night the number of females withture embryos is maximal, and
before dawn the young hatch. The same patterrspobduction were observed in the
Caspianevadne(Rivier, 1969). During a period of gamogeneticrogjuction a popu-
lation includes from 2.2 to 12.5% of males and ai12.4% of females with resting
eggs. Females with resting eggs are among theskaggecimens in a population
(Onbe, 1978b). Japanese scientists observed tlehitgtof a youngP. tergestina
from a resting egg (pl. VIII, fig. 1). The procdssgins, like in all the Polyphemoidea,
when a rounded egg breaks up into 2 unequal hadwesmbryo at this stage already
has a well-pigmented eye. The size of a restingvegigs from 190 to 24(m (aver-
age size is 20Qum). Resting eggs are found in sediments all the yeand, their
number is maximal (7.7 thousand egg/m July, with the peak density of the clado-
cerans in the plankton about 3 thousand Sg@nbe, 1985).

Among the contents of the foregut Bf tergestinalarge centric diatoms were
found (Kim et al., 1989).

3. GenudPodon Lillieborg, 1853

Type speciesPodon leuckart{Sars, 1862).

Shell in females rounded, in males small, havinggiular shape. Head elongated,
anteriorly globular, separated from shell by cleadeen depression. Antennal
branches with well-developed apical segments; narobsetae on 4-segmented and
3-segmented branches identical (6 setae). Exopbtisotacic limbs weakly devel-
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oped, small, armed with 1-2 setae. Endopods relgtiveakly armed. First segment
of limb 1 bears 5 small setae, second, 4: two lapigal ones and two short ones.
Cauda in shape of two thin, long, tapering appeesiagot pointed at ends, with rows
of small setules.

Podon leuckarti (Sars, 1862)
(Pl. Vv, figs. 1-11)

Sars, 1862: 293 (eopis leuckar)i Lilljeborg, 1900: 636639, tabl. 85, fig. 12pta86,
figs. 1-3; Rammner, 1930: 4, figs. 7-8; Manuiloi®64: 305, fig. 174; Yamazi, 1966: 191, pl.
88, fig. 1; Mordukhai-Boltovskoi, 1969: 22, pl. fig. 1; Fléssner, 1972: 392, abb. 184; Ne-
grea, 1983: 344-345, fig. 142; Mordukhai-Boltovs&arivier, 1987: 115-116, fig. 64; Rivier,
1998: 127-128, figs. 66—7#¢don leuckari

Description. Parthenogenetic female. Depression between headlasid
clearly expressed. Head relatively large; nuchghorsituated nearer to depression.
Shell semispherical; if embryos numerous, shelkiafl, globular. Swimming anten-
nae well developed, segments have normal size. Basich with 6 setae, attached
identically on outer and inner branches. Thoraonb$ relatively weakly armed. Each
exopod of limbs 1-3 with 1 seta; exopod of limb #hw2 setae. Setae of exopods
thick, straight, and covered with spinules. Setainula 1.1.1.2. First segment of en-
dopod of limb 1 with 4 long curved setae; each eondoof limbs 2—-4 with 4 apical
setae, 2 of them thick and relatively short. Maxill processes on limbs 2 and 3 ro-
bust, with sensory setae and 2-3 large spines. idlanoears 1 large tooth with 2 lat-
eral denticles and strongly ramified process, plagerpendicular to main plane of
mandible. Cauda in shape of 2 long thickening awttins with rows of small den-
ticles and setae. Length up to 0.9 mm, height p8amm.

Gamogenetic female. Shell globular if brood poutted with eggs. Egg has
somewhat irregular shape. During membrane formiyggptiermic cells clearly visi-
ble. Length of body up to 0.75 mm, height up torfdr@. Diameter of resting egg 210—
230um (Onbe, 1985).

Male. Shell smaller than head. Eye larger tharemdle. Penes small, testes al-
most not protruding into shell cavity. Apical segmef limb 1 enlarged, provided
with well-developed hook. Length up to 0.9 mm, Iheigp to 0.8 mm.

Distribution. P. leuckartiis one of the most widely dispersed marine spedfies
the Podonidae. It is distributed from the coastsGofenland to the southern tip of
America, from the Spitsbergen and Wrangel Isladghé Mediterranean and South
China seas. In the Russian waters of the Far Easturs in the coastal zone of the
northern tip of Chukchi Peninsula up to the Gulffofadyr, and penetrates in the
warmest belt along the Koryak coast to Olyutorslay Band to the south along the
coast of Kamchatka and the Commander Islands (Vaumy, 1956). It is distributed
in the western part of the Bering Sea (Geinrict§1)%nd the northern part of the Sea
of Japan (Kun, 1975); it is common in Peter theaGBay (Kos, 1976, 1977; Brodsky,
1981; Mikulich & Biryulina, 1977). However, it i least abundant species of the
podonids in the Inland Sea of Japan (Onbe, 1985).

Biology and ecology. P. leuckartiis a temperate-cold water species. It appears in
the northern part of its geographical range whetemia warmest (the end of summer
to autumn), and the farther south along the rahges#rlier it appears. It occurs in the
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plankton of the north-western part of the Sea g@adaand the Inland Sea of Japan
from early spring till early summer. Records frame CChukchi, Bering and Japan seas
testify thatP. leuckartiis a neritic, eurythermal, and euryhaline spewgiils a temper-
ature range from 4 to 21°C and a salinity rangenflbto 34%. (average seawater sa-
linity) (Kos, 1977).

In the western part of Peter the Great Bay (Alekd®tight of Amursky Bay) the
first appearance d®. leuckartiwas recorded for April, when temperature rose abov
zero; in June the density was maximal, and in Ayguhen water temperature
reached 21°C, the species disappeared (MikulichirguBna, 1977).

In the south-western part of Peter the Great Bajeuckartiis also found only
till August. In mid-July, when water temperatureigd from 14 to 17°C, the species
generally occurred in bights and adjacent areathy aimean density of 500 sp¥m
(Shkoldina & Shevchenko, 2001). Sporadic occurreneere recorded from the open
part of the Bay, and only for the cold near-botteater layer.

In Vostok BayP. leuckartiappears in early June at a water temperature -of 12
13°C, but by the end of June and later, at a teatper above 20°C, it is not found
(Shkoldina, 2001, 2002).

Seasonal dynamics &f leuckartiis studied thoroughly for the Inland Sea of Ja-
pan (Onbe, 1974). The species appears there i Mast, reaches maximum density
in late June, and disappears in August. Other aeel¢1974—1977) point out that the
species is present in the plankton from Februaryeklall June (Onbe, 1985), and its
abundance is not more than 0.6-0.7 thousand $p./m

Near the eastern coast of Hokkaido Island (43°Nths@f Sakhalin Islandp.
leuckarti dominated among the podonids in mid-October. Badbenetic females
comprised from 36 to 52.4% of all females in thg@udation; gamogenetic females
comprised from 39.8 to 52.8%. Most females had r@s¢ing egg; only one female
had two eggs. Observations showed that in the maytihese cladocerans near the bot-
tom or the surface may gather into assemblagesipditng at night. Females with
resting eggs mostly accumulate near the bottomdancét rise up to the surface, thus
protecting themselves from predators (Saito & Hat&900).

Among the contents of the intestineRafleuckartimostly centric diatoms includ-
ing Skeletonema costatuwere found (Kim et al., 1989).

4. Genufvadne Loven, 1836

Type speciesEvadne nordmanrioven, 1836.

Shell elongated, with pointed apex. Head not oyesgparated from shell. Nuchal
organ situated on top of head. Branches of swimramgnnae with 6 setae. Thoracic
limbs biramous, with relatively long exopods. Eaotopod of limbs 1-2 bears two
setae; each exopod of limbs 3—4 bears one setg@oBxaf limb 1 equal in length to
first segment of endopod. Cauda in shape of 2 ebpminted outgrowths.

KEY TO THE SPECIES OF THE GENUS EVADNE

1 (2). Exopod of limb 3 has 2 setae. Apex of spedduced into pointed peak .............
..................................................................................... 1.E. spinifera (p. 22)
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2 (1). Exopod of limb 3 with one seta. Apex of sipsinted, but without peak.............
................................................................................. 2.E. nordmanni (p. 23)

Evadne spinifera P.E. Muller, 1867
(PI. VI, figs. 1-8)

Muller, 1867: 225, tabl. 6, figs. 11-12; Claus, 187abl. 6, fig. 21; Lilljeborg, 1900:
647-649, tabl. 86, fig. 18; tabl, 87, figs. 1-3;nkaner, 1930: 5, figs. 11, 12; Dolgopolskaya,
1958: 51-56, figs. 18—-21; Manuilova, 1964: 308, fig7; Yamazi, 1966: 192, pl. 88, fig. 4;
Flossner, 1972: 400-401, abb. 188; Negrea, 1983; 8% 146; Mordukhai-Boltovskoi &
Rivier, 1987: 122, fig. 71; Rivier, 1998: 135, fi@3—-100 Evadne spinifera

Description. Parthenogenetic female. Body ovoid; no nuchal desioe;
head fused with shell, produced into pointed p&kimming antennae weakly devel-
oped; segments almost square. Apical segments tinldsanches more than twice
shorter and thinner than preceding segments; eaattto with 6 long, soft, plumose
setae. Exopods of limbs 1-3 with 2 setae; setahdta 2.2.2.1. Mandible with one
large tooth and 2 horn-shaped processes. Maxitlaovgesses well developed on limbs
2 and 3. Length 0.6—0.8 mm, height 1.3-1.4 mm.

Male somewhat smaller than female, with large eliaracteristic for podonids,
with narrower than in female shell having long peth peak. Penes not protruding
past limb 4; testes clearly visible in empty sloality. Apical segment of limb 1 with
large, well-developed hook. Height 1.05-1.3 mm.

Distribution. E. spiniferais distributed in all the oceans, excluding paaas,
also in inland seas like the Baltic, the Mediteeam, and the Black. It rarer occurs in
equatorial waters compared to temperate waterspiniferadoes not penetrate the
Okhotsk and Bering seas and is not common for #sedb Japan, where it is the least
abundant form among all the podonids of the Fat &s&s. Numerous works of Japa-
nese scientists do not register this species @htland Sea of Japan.

Kos (1976, 1977) and Brodsky (1981), who made ketaiesearch of the zoop-
lankton of Possjet Bay, do not mentignspiniferafor this region, but it was found in
1989-1990 in the south-western part of Peter tteaiGBay (Shkoldina & Pogodin,
1999, Shkoldina et al., 2004). The species occomshsof the Kuril Islands (40°N),
where the warm Kuroshio Current flows (Brodsky, 8p3t is one of the subtropical
species of Peter the Great Bay, the subtropicaltenpical groups of species being
two most important zoogeographical groups of the Ba spiniferadoes not occur in
the neritic zones of the middle and northern coéashters of Primorye (Kos, 1960).

The occurrence of warm-water species of the podonigtludingE. spinifera
depends on the effect of warm waters moved by tmsiderably meandering Kuro-
shio Current. When the current veers from the ¢omatm-water species disappear
from Possjet and Peter the Great bays (Kos, 196@).Kuroshio can transpdgt spi-
nifera as far as the north-eastern coast of Honshu Igfante et al., 1996).

Biology and ecology. E. spiniferais a relatively poorly studied species. In the
southern part of the Sea of Japan (Toyama Bay)renihgestigations were conducted
from February 1990 to January 1991, maximum derdify. spiniferawas recorded
for July. In September these cladocerans werdlalistd vertically to a depth of 30 m
at night and in the daytime migrated to the sur{@gbe & lkeda, 1995).
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Evadne nordmanni Loven, 1836
(PI. VI, figs. 1-10)

Loven, 1836: 1, tabl. 1-2, figs. 1-16; Muller, 18&@22, tabl. 6, figs. 8-10; Lilljeborg,
1900: 647, tabl. 86, figs. 4—17; Rammner, 1930fids. 9, 10; Dolgopolskaya, 1958: 46-50,
figs. 14-16; Manuilova, 1964: 307-308, fig. 176;e@h & Chen, 1966: 174, pl. 2; Yamazi,
1966: 192-193, pl. 88, fig. 5; Mordukhai-Boltovskab69: 23, pl. lll, fig. 4; Fléssner, 1972:
398-400, abb. 187; Onbe, 1974: 90-92, fig. 6, Agida, 1983: 351-355, fig. 146; Morduk-
hai-Boltovskoi & Rivier, 1987: 123-125, fig. 78; Weér, 1998: 135-136, figs. 101-109
(Evadne nordmanhi

Description. Parthenogenetic female. Shell elongated, withtediapex, in
old specimens with many embryos, oval, with roundatline. Swimming antennae
small, with decreased apical segments. Head natratea from shell. Exopod of limb
1 almost equal in length to second segment of etiogxopods of limbs 2—3 small.
Each exopod of limbs 1-2 with two setae, each esagdimbs 3 with one seta; setal
formula 2.2.1.1. Maxillary process well developeadlimbs 2 and 3. Apical setae on
endopod of limb 1 long, on endopod of limbs 2 ansh8rt and claw-like. Cauda in
shape of 2 conical pointed outgrowths. Length 0.6x@m, height up to 1.2-1.4 mm.

Gamogenetic female generally has one resting egmales with resting
eggs almost largest specimens in population.

Male. Shell almost triangular. Testes protruded sftell cavity, clearly visible.
Hooks on limb 1 thin, not pointed. Length 0.5-0né&, height 0.7—0.8 mm.

Distribution. E. nordmannis distributed in cold and temperate waters. tuos
in the open seas of the Arctic, Pacific, and thieamtic oceans (excluding the tropical
zones of the Pacific and the Atlantic); in the milaseas, namely the White, Baltic,
Mediterranean, Black seas, and the Inland SeapainJéRivier, 1998); as well as in
the Far East seas (Kun, 1975).

In the north-western Pacific, the northernmost ré@d E. nordmannis from the
south of the Bering Sea, near Africa Cape (Vinograd 956), whereaBodon leuck-
arti is distributed farther north. In the western pafrthe Bering Se&. nordmanni
occurs in the plankton at the beginning of autu®eptember and October), when the
water is warmest (Geinrich, 1961). In the Sea olfiddk the species can breed in the
coastal zone around the whole periphery of the(lselany-Gertsyk, 1959). Near the
southern tip of Sakhalin Islarte. nordmanniinhabits Aniva Bay and penetrates into
the Sea of Japan via the La Perouse Strait (Pomeaat961). It is a common species
for the north-western part of the Sea of Japanymicg in all bights and bays, includ-
ing Peter the Great Bay (Kos, 1960; Shkoldina, 2@002).

Cold currents brinde. nordmannito the southern part of the Sea of Japan, along
the coast of Korea. The farther south, the eaftied-spring to early springg. nord-
manniappears in the plankton (Kim, 1985; Yoo & Kim, T9®nbe et al., 1996). The
species also occurs near China (Jian Dong, 1991).

Biology and ecology. E. nordmanniis a temperate-cold water species. Its range
is extended in north-south direction, and the miriof occurrence of this species in
the plankton depend on the latitude and are regailay the same mechanisms as in
Podon leuckarti In the Sea of Okhotsk and the Bering &anordmanniappears in
late summer or in autumn (Vinogradov, 1956). In Tlaear Strait (49°-51°3R) the
appearance of all the podonid species dependseoextient of the warming up of the
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water from year to year. For example, in cold yéa855) onlyE. nordmanniandPo-
don leuckartiwere found in this area (Bokhan, 1984).

In the southernmost part of the Russian Far EastravéPeter the Great Bak)
nordmanniappears in spring and reaches maximum densityarly summer and in
autumn. Thus, in Amursky Bay (Alekseev Bight of Bejsland) the species occurred
in the plankton May through January and had twkeeé density, from mid-June to
mid-July and from mid-October to mid-November. Egpecimens were recorded in
May at a water temperature of 5°C, in June at arame temperature of 13.2°C the
density was 230 sp.finand in autumn, when temperature ranged from 8°@ a
population maximum of 162 sp.}was recorded (Mikulich & Biryulina, 1977).

Chuchukalo et al. (1980) show that nordmanniappeared in Amursky Bay
(near Reineke Island) in early June at a water éeatpre of 11-13°C, and in July (at
21°C) the density already attained 7 thousand &pTemperature rising to 21-22.3°C
July through late AugusE. nordmannidecreased in numbers to 0.5 thousand $p./m
In late autumn (November) at a temperature of 7.ttf€Cabundance of the species
slightly enhanced (Chuchukalo et al., 1980).

In the south-western part of Peter the Great Bayordmannis vertically distri-
buted from 0 to 50 m. Its peak density was recofdeduly (in Kalevala Bight, 3.5
thousand sp./f) in August, when temperature was the warmestGp1the density
sharply decreased; and in September rose agairol(iiik & Shevchenko, 2001).
Kos' records (1976) display that in mid-summergldtune—early July) the density of
E. nordmanniwas low (5-25 sp./fiin Possjet Bay at a temperature of 17—-20°C. In
this bay the species was found at a temperatue6ef1°C and a salinity of 26.31—
33.17%0. A maximum density &. nordmanni260 sp./m) was registered at offshore
stations (Kos, 1977).

In the south-western part of Peter the Great Bayoggenetic females with latent
eggs were recorded for July and September, and ned¢riound in August. It may in-
dicate tha. nordmannihas two reproduction cycles in the southern phitsaistri-
butional range. In 2002 in Vostok B&y nordmannioccurred in the plankton until
late October, at a temperature of 12—-13°C, and lesmaith well-developed resting
eggs constituted the bulk of the population.

The biology and ecology &. nhordmanniare most extensively studied for the In-
land Sea of Japan (34°N). In this area the spegipsars in March-April and disap-
pears in June; it attains a maximum density of 2#+thousand sp./fat 15-16°CE.
nordmanniappears in the plankton at a temperature froml&t€ and disappears at a
temperature from 21.4 to 23.8°C (Onbe, 1974). IndiAiaand April females have the
largest size (length up to 0.55-0.6 mm) and higfezstndity (up to 10-12 embryos).
Males and gamogenetic females appear in the pogulizx mid-June, and by the end
of the month parthenogenetic females almost disap(@nbe, 1974). Resting eggs
are light brown and have a size of about gB0(Onbe, 1985).

The analysis of the intestine’s content showed Ehaiordmannifeeds on large
centric diatoms, particulari$$keletonema costatur®n other evidence, the podonids
may also consume dinoflagellates (Kim et al., 1989)
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1983:;65 9,

8 — from Negrea
1997): 1 — partbgenetic female, lateral

7,

Plate |I. Penilia avirostris (1-4 — original figs.;

10 — from An illustrated guide...
view; 2 — postabdomen, lateral view;

3 — femalestpoor lower corner of valve;

4 — female: antenna; 5 — female: antennule;

frontal view;

male

6 —alfemhead

7 — male: hook on thoracic limb (P1); 8 — maleeang;

lateral view;

9 —

10 — thoracic limb
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Plate Il. Pleopis schmackeril — parthenogenetic female; 2 — antenna (All);
3-5 — thoracic limbs (P1-P3); 6 — postabdomen; @lacldws (CC) and setae na-
tatoriae; ex — exopod, en — endopod, mx — maxilgogess
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Platelll. Pleopis polyphemoideg — parthenogenetic female; 2 — male; 3—-6 — thora
ic limbs; 7 — limb 1 of male; 8 — antenna; 9 — male Abbreviations like in
plate Il
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Plate 1V. Pseudevadne tergestind — parthenogenetic female; 2 — gamogenetic fe-
male with mature resting eggs; 3 — female, dorgaly4—7 — thoracic limbs;
8 —male; 9 — limb 1 of male; 10 — parthenogenieticale just after molting and
breeding (brood pouch contains new eggs); f — koi@ther abbreviations like in
plate I
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Plate V. Podon leuckartil — parthenogenetic female; 1-5 — thoracic limbik max-
illary processes; 6 — limb 1 of male; 7 — postabelomvith setae natatoriae;
8 — mandible; 9 — male; 10 — gamogenetic femalb vésting egg; 11 — parthe-
nogenetic female just after molting and breedingp@d pouch contains new
eggs). Abbreviations like in plate Il
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Plate VI. Evadne spiniferal — parthenogenetic female; 2 — male; 3—6 — tiora
limbs; 7 — antenna; 8 — mandible. Abbreviations lik plate Il
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Plate VII. Evadne nordmannil — parthenogenetic female; 2 — male; 3—6 — thora
limbs; 7 — postabdomen; 8 — limb 1 of male; 9 — dible; 10 — young partheno-
genetic female
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Plate VIII. Pseudevadne tergestirid—4): 1 — embryo developing in a resting egg; 2,
3 — newly hatched parthenogenetic females (fromeQhB74); 4 — postabdomen
and limbs (P3-P4) of gamogenetic female; restinggrgwing in ovary (ov) and
vagina (v).

Pleopis polyphemoide$ — young cladoceran, just hatched out of restgg
(from Onbe, 1974)
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CLASSMALACOSTRACA Latreille, 1802

Order LEPTOSTRACA Claus, 1880

Viktor V. Petryashov

General characteristics

The leptostracans (order Leptostraca) are highastaceans belonging to the
subclass Phyllocarida of the class Malacostrace.biddy of a leptostracan is divided
into two tagmata: the cephalothorax and the plébe. body consists of five cephalic,
eight thoracic, seven pleon segments, and a tedswling with a furca, formed by two
flat rami (pl. 1, figs. 1, 2). The eyes are stalkéateted, but in some deep-water spe-
cies the eyes lack pigment and not faceted. Theatep, thorax, and sometimes most
part of the pleon are covered dorsally, lateradyd in some cases ventrally with a
cephalothoracic shield, or carapace, fused to thsudh of the protocephalon. The
carapace is composed of two valves, fastened tegbtha muscle-retractor. The fron-
tal margin of the carapace is provided in the nadgith a plate-like movable rostrum.
The leptostracans have a pair of antennules, aopaintennas, eight pairs of thoracic
appendages (thoracopods), and six pairs of abdbrap@endages (pleopods). The
antennule (antenna I) consists of a four-articutesguncle (protopod) and a multiarti-
culate flagellum; the outer side of the antennslgriovided with a flat antennular
scale. The antenna (antenna Il) is uniramous; fitsists of a three-, rarer four-
articulate peduncle and a multiarticulate flageHiike endopod; an exopod is lacking.
The thoracopods are leaf-shaped; each one is cempafsa protopod, epipod, ex-
opod, and an endopod, the latter may be one- oy+sagmented. The articulations of
the thoracopod parts may be fused. The first fainspf the pleopods are well devel-
oped; each first to fourth pleopod consists of a-se#gmented protopod, flat one-
segmented exopod, and a flat two-segmented enddpedifth and sixth pairs of the
pleopods are rudimentary small uniramous plateg 3éwventh pleonal segment is
without any appendages.

The leptostracans are marine crustaceans; they wcdepths from the high sub-
littoral to the bathypelagial zone. There are twedite species of them known pre-
sently. They are found in all the world oceans epkdor the arctic waters. The lepto-
stracans are deposit-feeders, and pelagic speeiepparently filter-feeders.

In the females of the families Nebaliidae and Pealpaliidae setae of the thoraco-
pods form a brood chamber, in which full maturaidrembryos takes place. In Neba-
liopsidae eggs are probably laid directly into tvater, and organisms develop
through metamorphosis.

The leptostracans can be collected using epibestbdges, horizontal and ver-
tical plankton nets, as well as trawls and scodp.féxation should be made in 75%
ethanol and in 4% formaldehyde.

The order is composed of three families, one oftivhiNebaliidae, was recorded
in the Sea of Japan.

Main references: Dahl, 1985, 1996; Martin et al., 1996.
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Systematic part

Family NEBALIIDAE Baird, 1850

Carapace without sculpture, with postero-dorsalft;clmandible with well-
developed mandibular palps and incisor processest; rhaxilla with long whip-
shaped palp; exopods of second-fourth pleopoddbladie-shaped, elongate, slender,
more than 4 times as long as broad.

The species of only one genbisbalia of the seven genera of this family were
found in the Sea of Japan.

GenusNebalia Leach, 1814

Type specieshebalia herbstii Leach, 1814.

Rostrum without subterminal spine; eye with dagpént; eye-stalk with papil-
la; carapace without setae on posterior margintgpios margins of 5th and 6th pleon-
al segments serrate; exopod of 1st pleopod with abapinules placed medially on
outer margin.

Two species of the geniebalia were recorded in the northern half of the Sea
of Japan. The armature of the 5th and 6th pleoodsscribed as a character distin-
guishing them from other closely related species fan the purpose of showing the
range of variations of this character in both spe¢other authors mention the smaller
number of spines).

KEY TO THE SPECIESOF THE GENUSNEBALIA

1 (2). Spine-like denticles on posterior marginglgonal segments broadly rounded
distally (pl. I, fig. 1). Furcal rami approximatell.5 times as long as telson
(PL T, fige B) e mmmm e NL. bipes (p. 38)

2 (1). Spine-like denticles on posterior margingt#fonal segments acutely pointed
(pl. I, fig. 6). Furcal rami approximately twice éong as telson (pl. Il fig. 10)....
......................................................................................... N2. hesderi (p. 39)

1. Nebalia bipes (Fabricius, 1780)
(PI. 1, figs. 1-7; 1l, figs. 1-5)

Fabricius, 1780: 2480ancer bipes); Kroyer, 1847: 436-448\ebalia bipes); Jankowski,
1976: 46-47, figs. 78, 8MN¢balia nemurensis).

Description. Posterior margins of pleonal segments with desgitlaving broad-
ly rounded tips. Dorsal terminal seta on peduntifirst pleopod reaches basal 1/3 to
1/2 of row of small setae on exopod. Fifth pleofmhrs 4-10 distolateral spines.
Sixth pleopod bears from 4 (in juveniles) to 5—-3talateral spines. Furcal rami 1.4—
1.7 times as long as telson. Length of body uBté tnm.

Distribution. N. bipes is an amphiboreal species. It is distributed m Atlantic
and the Arctic Oceans from the North America, Indlaand Trondheim Fjord (Nor-
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way) to Greenland, the Spitsbergen, the White &adithe Novaya Zemlya (72°R8
52°41E); in the Pacific Ocean from the Inland Sea ofadap the Chukchi Sea
(67°44.9N, 172°47.9N). In the Sea of Japan it occurs in Peter the tBay, off the
northern coast of Primorye, and in the Tatar Strait

Habitat and breeding. N. bipes is found in depths from 0 to 200—-820 m, mostly
to 50 m, on sandy, silty, less commonly on stony @otky grounds, often among al-
gae and sea grasses. Females with embryos wemgledco the Sea of Japan May
through early September.

2.Nebalia hesseri Martin, Vetter & Cash-Clark, 1996
(PL. 11, figs. 6-10)

Martin et al., 1996: 347-372.

Description. Posterior margins of pleonal segments with acupaljned den-
ticles. Dorsal terminal seta on peduncle of fifgtopod reaches basal 1/3 of row of
small setae on exopod. Fifth and sixth pleopod$ ®it8 distolateral spines. Furcal
rami 2—2.2 times as long as telson. Length of hgalyo 15 mm.

Distribution. Until recently, this species was known only frdm type locality:
32°52.8N, 117°15.5V (La Jolla, South California). Four specimensNofhesderi
were collected on July 18, 1975 near the Asiantce@s: off the southern coast of
Primorye, between Zeleny and Bugristy Capes (naghef Povorotny Cape, about
42°50N, 133°30E).

Habitat. N. hesderi occurs in the high sublittoral zone between 10 26dm
(type locality at 19 m).

Remarks. The specimens found in the Sea of Japan differ fiteantype speci-
mens in the larger number of distolateral spinedfifth and sixth pleopods (7-8
spines in the Sea of Japan specimens versus &spitiee type specimens).

References

Cannon, H.G. 1960. Leptostraca. Klassen und Ordnungen deselébs. Bd 5, Abt. 1,
Buch 4, TI. 1.81 S.

Dahl, E. 1985. Crustacea Leptostraca, principles of taxgnand a revision of Euro-
pean shelf species // Sarsia. V. 70, N 2-3. P. 16—

Dahl, E. 1996. Phyllocarides // Traite de Zoologie. CrustacAnatomie, systemati-
gue, biologie. T. 7, fas. 2. P. 865-896.

Fabricius, O. 1780. Fauna Groenlandica. (Hafniae et Lipsia@. Rothe). 452 p.

Jankowski, A.V. 1976. Family Nebaliidae // Zhivotnyie i Rasteniyaliga Petra Veli-
kogo. Leningrad: Nauka. P. 46—47. (In Russian).

Kroyer, H. 1847. Karcinologiske Bidrag. Naturhistorisk TidékrT. 1l. 2, Raekka.
453 p.

Martin, J.W., Vetter, EW. & C.E. Cash-Clark. 1996. Description, external morpholo-
gy, and natural history observationsNubalia hesderi, new species (Phyllocari-
da: Leptostraca) from southern California, withey ko the extant families and
genera of the Leptostraca // Crustacean Biologyl6/N 2. P. 347-372.

Yashnov, V.A. 1948. Order Leptostraca // Opredelitel Faunyor§IiSevernykh Morei
SSSR. Moscow: Sovetskaya Nauka. P. 223. (In Russian

39



2
93 A 2 n/ L (Zre
’35?%‘ e ) ) = 3
] >

Plate |. Nebalia bipes. 1 — female (from Yashnov, 1948); 2 — male (fromsknov,
1948); 3 —rostrum; 4 — eye; 5 — antennule; 6 eram; 7 — 3rd thoracopod

40



Platell. Nebalia bipes: 1 — distal margin of 4th pleonal segment; 2 stfileopod; 3 —
5th pleopod; 4 — 6th pleopod; 5 — telson with furca
Nebalia hesderi: 6 — distal margin of 6th pleonal segment; 7 stfpleopod; 8 —
5th pleopod; 9 — 6th pleopod; 10 — telson with éurc
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Order MY SIDACEA Boas, 1883

Viktor V. Petryashov

General characteristics

The order Mysidacea is a subdivision of the sugkmoPeracarida. Mysids are
shrimplike higher crustaceans (pl. |, fig. 1). Thieody is divided into two tagmata:
the cephalothorax and the abdomen. The body censistix-seven segments of the
head (five segments of the protocephalon and ohedsegments of the maxilliped),
six-seven thoracic segments, six abdominal onabttentelson. The eyes are faceted
and borne on movable stalks; visual elements samstimore or less reduced, often
resulting in the reduction of the eyes. Most pérthe head and the thorax is covered
with a well-developed head shield, or carapacesdus the dorsum of three to four
(rarer) anterior thoracic segments. The antenn@etennae 1) are well developed;
they consist of a three-segmented peduncle andmaiy-segmented flagella. The
third segment of the peduncle in males may beataceous appendix masculina at
the distal margin. The antennae (antennae 2) soevall developed; they consist of a
three-segmented protopod, a scaled exopod (antenakld, or scaphocerite), and an
endopod. The endopod of the antenna is composadhoée- to four-segmented basal
part and many-segmented flagellum. The mysids ledylet pairs of thoracic limbs
(thoracopods), one or two anterior pairs of whichteansformed into maxillipeds. All
thoracopods are biramous; they are composed of@wod and an endopod, attached
to a common base — protopod. Three constituent esetgnof the protopod are a pre-
coxa (basal one), a coxa, and a basis (distal 3he)coxa in several anterior thoraco-
pods is provided with a process (epipod). The satgnaf the endopod, from the base
to the apex, are a preischium, ischium, merus,usanpropodus, and a dactylus. The
end of the dactylus is often armed with a claw-lggne. There is often a knee-like
prominence between the merus and the carpus. Th@dsnpelonging to the tribe
Erythropini and to the gendisusitatomysis of the tribe Mysini have the carpus and the
propodus joined obliquely, and the knee-like pragnite is the feature inherent main-
ly to these groups. Members of the above-mentiawedps from the Sea of Japan,
plus the species of the subfamily Gastrosaccinag ma&e the propodus further di-
vided into subjoints, usually two in number. In mapecies the carpus and the pro-
podus are fused and have secondary division interaesmall subjoints (this is cha-
racteristic of the most species of the tribe My&iam the northern half of the Sea of
Japan). The Sea of Japan species lack branchidelj@mchs). Posterior two, or, rar-
er, three or seven pairs of the thoracopods in liesnare provided with well-
developed plates (oostegites) on their inner sitles.oostegites form the marsupium,
in which embryos develop; the development is falll @irect. The mysids have five
pairs of abdominal limbs (pleopods). The pleopods/ e uniramous or biramous.
They are often reduced or absent in females artdrhbagveloped in males. In many
species the fourth or, rarer, the third pair of pgieopods in males is elongate and
modified, as it is used in copulation. One paiflaf biramous uropods and the telson
form a tailfan. The species from the Sea of Japarpeovided with the statocyst on
the basal part of the endopods of the uropods.
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The mysids inhabit marine, brackish, and fresh wgathey are distributed verti-
cally in depths from 0 to 8500 m. There are neldaothic (hyperbenthic), pelagic, and
epibenthic forms among the mysids; several sperieshe commensals of sponges.
Nekto-benthic and epibenthic species occur overaangarious types of substrates.

At present about 1000 species belonging to 152rgeok mysids are known.
They inhabit all the oceans, most abundant in tadpand subtropical waters, the
number of species decreasing towards polar regibhs. mysids are omnivorous;
most species are filter-feeders or carnivores.

Mysidacea of the Sea of Japan belong to five bigggghical groups, namely:
amphiboreal-arctic (2 species), Pacific subtropimakal (2 species), West Pacific
subtropical-boreal (2 species), Pacific widespiteactal (4 species), and West Pacific
widespread boreal (7 species). It means that tespread boreal species predomi-
nate in the fauna of this region (11 species). Juigropical-boreal species (4 in num-
ber) should not be considered to occur in warm mgates they are found in the north-
ern areas of the Bering Sea, and most of themiafgee Chukchi Sea. Two amphibo-
real-arctic species must be really cold-water oaed,are therefore in the Sea of Japan
recorded only from the Tatar Strait. The analys$ithe sublittoral mysid fauna refers
the studied region to the Manchurian-Kamchatkatridisof the Far Eastern biogeo-
graphical superprovince, while the analysis of veopr meso-bathypelagic fauna re-
fers it to the Sea of Japan district of the JapmreBar Eastern province (Petryashov,
2005).

Mysids should be collected using horizontal planktioets and epibenthic
sledges. Mysids are rather numerous in verticapsesrtaken by large plankton nets;
they may also be collected by benthopelagic sam@tached to the trawls, pelagic
and bottom trawls, and scoop nets. They are réoelyd among the material taken by
dredgers. The mysids should be fixed in 75% - ethanin 4% - formaldehyde.

The present keys are based on the Murano’s cleessifn (Murano, 1999) with
some additions and modifications from Tchindond@8(@) and Nouvel et al. (1999):

suborder Lophogastrida
family Gnathophausiidae
family Lophogastridae
family Eucopiidae
suborder Stygiomysina
family Lepidomysidae
family Stygiomysidae
suborder Petalophthalmina
family Petalophthalmidae
suborder Mysida
family Boreomysidae
family Mysidae
subfamily Thalassomysinae
subfamily Siriellinae
subfamily Rhopalophthalminae
subfamily Gastrosaccinae
subfamily Mysinae
subfamily Mysidellinae
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It should be noted that there is no yet consensubasystem of the order. Many
researchers establish only two suborders withinotfier Mysidacea, viz. Lophoga-
strida and Mysida, including the other two subosdato the suborder Mysida. Other
authors erect the suborder Lophogastrida as aaeparder (Martin & Davis, 2001).
Some biologists don’t accept the independence efdmilies Gnathophausiidae and
Boreomysidae. There is no general agreement amathgra as to the number of tri-
bes in the subfamily Mysinae. Some workers separakg four tribes (Erythropini,
Leptomysini, Mysini, and Heteromysini) and attribihe rest to the tribe Erythropini
and one genus to the tribe Leptomysini.

Members of the suborder Mysida and the family Mgsithave been found in the
Russian waters of the Sea of Japan.

Systematic part
Suborder Mysida Boas, 1883

Branchiae on thoracopods absent. Basal part ofpsutdof uropod provided with
statocyst.

I. Family MY SIDAE Dana, 1850

Female marsupium consists of two, rarer three pdiveell-developed oostegites
(in some genera rudimentary pairs of oostegites @lesent). (Species inhabiting the
Russian waters of the Sea of Japan have one-segpinexdpod of uropod; no rudi-
mentary suture; outer margin covered with nume(mme than 10) spines, but with-
out setae, or covered with numerous setae, bubutittpines).

Only two subfamilies of six occur in the northemrpof the Sea of Japan.

KEY TO THE SUBFAMILIESOF THE FAMILY MYSDAE

1(2). Female marsupium consists of two pairs ofegites and one pair of lateral (ep-
imeral) lamellae of first abdominal segment (pl.fig. 6). Outer margin of ex-
opod of uropod without setae, with 1, 2, or moraap (pl. Il, fig. 3) ..oeevereeee.

.................................................................................. (hastr osaccinae (p. 44)

2(1). Female marsupium consists of 2, rarer 3 pairsostegites, lateral (epimeral)
lamellae on first abdominal segment absent (pl.fiy., 6; XIV, fig. 2). Outer
margin of exopod of uropod without spines, with muous setae (pl. lll, fig. 6) ..

.......................................................................................... l.Mysinae (p. 46)

I. SubfamilyGastr osaccinae Norman, 1892

Female marsupium consists of two pairs of oostegited one pair of epimeral
lamellae of first abdominal segment. Exopod of abpne-segmented, outer margin
with one, two, or more spines, without setae frastadl spine to base of exopod.

Only one genusAfchaeonysis) of eight ones constituting the subfamily Gastro-
saccinae is found in the Russian waters of theo§&apan.
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1. GenusArchaeomysis Czerniavsky, 1882

Type speciesArchaeomysis grebnitzkii Czerniavsky, 1882.

Male pleopods biramous. Exopod of pleopod 3 verghmelongate, consists of
more than 5 segments; stick-shaped seta situateapexy endopod consists of 1-7
segments (pl. I, fig. 2). Pleopods 1-5 of femdtarinous. Outer margin of exopod of
uropod bears more than 10 spines gradually inergasilength towards apex (pl. Il,
fig. 3).

1. Archaeomysis grebnitzkii Czerniavsky, 1882
(PL 11, figs. 1-7)

Czerniavsky, 1882a: 73({chaeomysis grebnitzkii); Holmes, 1894: 563Callomysis ma-
culata); Zimmer, 1927: 635Archaeomysis maculata); Hanamura, 1997: 688—69Ar¢haeo-
mysis articulata).

Description. Relatively deep slit situated on each side of oltistal depression
of carapace, in most specimens covered by folatejument. Antennal scale almost
rectangular; outer margin smooth, without setaeh wine distal spine projecting
beyond its apex; antennal scale 2.25-4.0 timesrag s broad. Pleopod 3 in males
longest; exopod of pleopod 3 extends to middleftf segment of abdomen, or even
to basal part of telson; ratio of length of basajraent of exopod to length of protopod
(sympod) is 0.6-1.0; other segments of this exapodll, numbering from 1-3 (in
immature males) to 4-8. Endopod of this pleopodtiratly short, number of segments
ranges from 1-3 (in immature males) to 3—7 (in tachales). Distal 2/3-3/4 of outer
margin of exopod of uropod bears 10 to 25 spinege(jiles have not less than 4
spines). Telson elongate, trapezoid, with V-shagefi on apex, 1.8-3.3 times as long
as broad at base; lateral margins bear 57 paspinés in juveniles, and up to 7-11
pairs in adult specimens. Maximum length of malédI8m; maximum length of fe-
male 23.1 mm.

Distribution. A. grebnitzkii is a widespread Pacific boreal specieg\(ifaponica
is accepted as a variety Af grebnitzkii, then it is a subtropical-boreal species). It is
distributed from the Island of St. Paul (the easteering Sea) and Ugolnaya Bight
(the south-eastern part of the Gulf of Anadyr)ha horth, to the south of California
(La Jolla), Hokkaido Island and Peter the Great Bayaponica is distributed as far
south as Nagasaki).

Habitat and breeding. In the Sea of Japan, as well as everywhere withiarea
of distribution,A. grebnitzkii is found from the upper level of the littoral zofuiring
high tides) to depths of 34—40 m. It occurs onoasisubstrates, from rocks to sandy
mud, though it prefers sand or other substrateganixith sand, or with patches of
sand. It is a eurythermal (from -1.8° to +26°C) aualyhaline (18.0-34.3%0) species.
Females with embryos were recorded in the Sea mdnJfrom July to September,
number of embryos varied between 11 and 75.

Remarks. The specied. articulata Hanamura, 199i& a geographical variety of
A. grebnitzkii. All the characters described in the differenti@gnosis give an indica-
tion that there are transitional forms betwéigica andarticulata. These transitional
forms are most numerous in the north-eastern p&éwr the Great Bay.
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[I. SubfamilyMysinae Hansen, 1910

Female marsupiums consist of 2—3 pairs of oostggimeral lamellae absent
on first abdominal segment. Outer margin of exopbdropod bears setae, no spines.

The subfamily Mysinae comprises six tribes; thecgm of two of them inhabit
the northern part of the Sea of Japan.

KEY TO THE TRIBESOF THE SUBFAMILY MYSNAE

1(2). Carpus and propodus of each endopod of thprats 3-8 with obliquely articu-
lated (pl. I, fig. 4). Outer margin of antennalate (or at least its basal third)
smooth, unarmed, often with distal spine (pl. fig, 2; pl. IV, fig. 1-5); some-
times antennal scale absent or reduced to spinke peopods 2-5 well devel-
oped, biramous, NAtatory .............eeeevicccmmevireieeeeeeeeis Erythropini (p. 46)

2(1). Carpus and propodus of each endopod of tbpoats 3—8 fused, with secondary
division into subjoints; no oblique articulation.(W1, fig. 5; XVI, fig. 4) (except
for genudnusitatomysis (pl. V, fig. 5). Forms of antennal scale and telgoeat-
ly vary: mysids from Russian waters of Sea of Japawe outer margin of an-
tennal scale setose, without spines (pl. VI, figV8, fig. 3), or saw-toothed,
without setae (pl. V, fig. 3). In males at least@®l pleopod rudimentary and
uniramous. Exopod of fourth pleopod in males eltmgand modified (pl. VI,
fig. 4; VI, fig. 5), except for genukusitatomysis. endopod elongate and ex-
opod rudimentary (pl. V, fig. 6) ....ooooviiie Rlysini (p. 49)

1. TribeErythropini Hansen, 1910

Stalked eyes well developed, have ordinary shapésaal elements of eyes di-
vided into two distinct regions. Antennal gland mypertrophied. Outer margin of
antennal scale, or at least its basal third, smagtarmed (armed with setae only in
genusNipponerythrops). Sometimes antennal scale absent or reducedrte. sparpus
and propodus of each endopod of thoracopods 3-§uety articulated (except for
genusArachnomysis). Male pelopods 2-5 well developed, biramous,toagaTelson
entire, without cleft.

Two of twenty-nine genera of this tribe (under thessification by Tchindonova
(1981)) are found in the Sea of Japan.

KEY TO THE GENERA OF THE TRIBE ERYTHROPINI

1(2). Lateral margins of distal half of telson adnweith spines (pl. lll, fig. 7) (Endo-
pod of male pleopod 4 elongate and with strong setapex [pl. Ill, fig. 5]).........
....................................................................................... Holmesiella (p. 47)
2(1). Lateral margins of telson smooth, unarmed I§l fig. 4—7). (Male pleopod 1
with normally developed, many-segmented exopod wmgbgmented endopod
(pl. 1V, fig. 2), other male pleopods well develdpand have normal shape
[Pl IV, fig. 3]) ceeeeeeiiieeeeeee e Meterythrops (p. 47)
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1. GenudHolmesiella Ortmann, 1908

Type speciesH. anomala Ortmann, 1908.

Eyes large, spherical. Antennal scale long, sttaigktends beyond distal margin
of antennular peduncle. Endopod of male pleopathddr than exopod, with long and
strong seta on apex. Telson elongate, trianguteax aarrowly truncate, with one pair
of plumose setae and two pairs of spines; innargfaspines noticeably shorter than
outer pair; distal 1/2—2/3 of lateral margin ofstat with spines gradually increasing in
length towards apex of telson.

The genus consists of two species, one of whiébuisd in the Sea of Japan.

1. Holmesiella anomala Ortmann, 1908
(PL. I, figs. 1-7)

Ortmann, 1908: 6-7.

Description. Second and third segments of antennular peduncle balinary
articulation: margin of third segment does not codersally distal part of second
segment. Antennal scale lanceolate, 3-5.5 timelorag as broad; distal spine-like
denticle on its outer margin does not reach itsxaRadopod of male pleopod 4 very
much elongate, 2.7-3.4 times longer than exopotkomel.5-2.0 times as long as
broad at base; lateral margins armed with 11 tg@@2es. Maximum length of males
39.3 mm, maximum length of females 45.8 mm.

Distribution. H. anomala is a widespread Pacific boreal species, distribute
from the Sea of Japan coast of Korea (3691229°47E), Sagami Bay, and the south
of California to the Bering Sea (the crosspiec®bfutorsky Cape). The species has
been recorded in the Sea of Japan only once.

Habitat and breeding. H. anomala is a sublittoral-upper bathyal species, verti-
cally distributed from 10-25 m to a depth of 1320lims mainly found in the upper
bathyal zone and moves to the sublittoral and dquije zones apparently in course of
daily vertical migrations. It is found in waterstivia temperature of -1.7° to +4°C and
a salinity of 29.5-34.35%#1. anomala occurs predominantly over silty and sandy bot-
toms. There are no records for the breeding ofgbéxies in the Sea of Japan.

2. GenusMeterythrops Smith, 1879

Type speciesM. robusta Smith, 1879.

Eyes spherical. Antennal scale elongate and laateeabr diamond-shaped; ex-
tends to distal margin of antennular peduncle. Amtenargin of carapace produced
into triangular rostral plate with broadly roundagex. Endopod of male pleopod 1
one-segmented, exopod many-segmented. Telson #&origangular, with slightly
truncated apex; lateral margins smooth, unarmeex apth two pairs of spines and
one pair of median plumose setae.

This genus consists of five species, two of whitiabit the Sea of Japan.
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KEY TO THE SPECIESOF THE GENUS METERYTHROPS

1(2). Eyes large, twice as long as first segmemindénnular peduncle, extend beyond
lateral margins of carapace in dorsal view (pl.fig, 1)...... 1M. robusta (p. 48)
2(1). Eyes small, almost equal in length to fiesgreent of antennular peduncle, do
not extend beyond lateral margins of carapace isadl@iew (pl. 1V, fig. 5) .........
............................................................................. ®41. microphthalma (p. 48)

1. Meterythrops robusta Smith, 1879
(PL. 1V, figs. 1-4)

Smith, 1879: 93Nleterythrops robusta); G.O. Sars, 1879: 9&®érerythrops robusta).

Description. Eyes large, spherical, 2 times as long as figinemt of antennular
peduncle; extend beyond lateral margins of carapad®rsal view. Antennal scale
usually lanceolate, rarer diamond-shaped, 1.8-44ias long as broad (usually 2—-3
times). Distal part of scale, extending beyond lisspine on outer margin, compris-
es 0.28 to 0.5 of whole length of antennal scasaidlly about 1/3). Maximum length
of females 21.0 mm, maximum length of males 24.0 (mnthe Tatar Strait — corres-
pondingly 10.2 mm and 13.6 mm).

Distribution. M. robusta is an amphiboreal-arctic species. In the Atla@iaezan
and in the Arctic it is known from the eastern d¢a#she USA (40° N) and southern
Norway to Greenland (69° N near the western cotist)eastern Murman Coast, and
along the continental slope of the Arctic basirtite East Siberian Sea (78°08l3
154°15.7E). In the Pacific Ocean it is distributed from tBgait of Juan de Fuca, the
south-western coast of Sakhalin Island and theegasbast of Iturup Island (Kurils)
to the Bering Sea (60° N).

In the Sea of Japan it has been recorded onlyanT#tar Strait off the south-
western coast of Sakhalin, near the villages ofrifia and Antonovo.

Habitat and breeding. M. robusta occurs in the sublittoral and upper bathyal
zones, between 17 and 620 m of depth: it is comimdime Pacific in depths from 100
to 200 m, and in the Tatar Strait it is found it from 60 to 125 m. It occurs in
waters with a temperature from -1.8° to +15°C arghlnity of 29.5-35%o., usually
over sandy and silty bottoms, sometimes mixed witines. There are no records for
the breeding of this species in the Sea of Japan.

2. Meterythrops microphthalma Tattersall, 1951
(PI. 1V, figs. 5-7)

Tattersall, 1951: 113-11é/gterythrops microphthalma); Taniguchi, 1969: 47—-48e-
terythrops robusta).

Description. Eyes relatively small, almost equal in lengthitetfsegment of an-
tennular peduncle, do not extend beyond lateragimsrof carapace in dorsal view.
Antennal scale diamond-shaped, 2.1-3.8 times agsdsrbroad. Distal part of scale,
extending beyond base of robust spine on outerimacgmprises 1/3-1/2 of whole
length of antennal scale (usually about 2/5). Maximbody length all over area of
distribution, as well as in Sea of Japan: of fema®@.5 mm, of males 24.6 mm.
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Distribution. M. microphthalma is a West Pacific widespread boreal species. It
is distributed from Sagami Bay (the eastern cohstamshu Island) and the southern
Sea of Japan to the northern Bering Sea (60° N,@lgatorsky Cape).

Habitat and breeding. M. microphthalma inhabits the mesopelagic and bathype-
lagic zones; during vertical migrations it can afmmetrate the epipelagic zone. It is
found from 10-26 m to a depth of 2800 m; at nighisually occurs at 800—200 m, in
the daytime — at 1100-600 m. It is found in watgith a temperature from +0.2° to
+5°C and a salinity of 33—34.4%.. Females with erobryere recorded in the Sea of
Japan from January till February and from AugustQctober. The number of em-
bryos in each female varies between 8 andvR4nicrophthalma is a most abundant
meso-bathypelagic mysid species in the Sea of JapduSea of Okhotsk.

2. TribeMysini Hansen, 1910

Carpus and propodus of thoracopods 3-8 fused,ssitbndary division into sub-
joints, without oblique articulation (except formges|nusitatomysis). Forms of anten-
nal scale and telson greatly vary: in genera framaditan waters of Sea of Japan outer
margin of antennal scale setose and without spore@n genudnusitatomysis) saw-
toothed and without setae; telson entire, not defapex, cleft only in gendsusita-
tomysis. In males at least pleopod 2 rudimentary and oworgs. Exopod of male
pleopod 4 elongate and modified, except for speafegenuslnusitatomysis, which
have endopod elongate and exopod rudimentary.

The tribe Mysini is comprised of 48 genera, andrttysids of nine genera occur
in the northern part of the Sea of Japan, namelysitatomysis, Xenacanthomysis,
Silomysis, Disacanthomysis, Neomysis, Boreoacanthomysis, Hemiacanthomysis, Ex-
acanthomysis, andParacanthonmysis.

KEY TO THE GENERA OF THE TRIBE MYSINI

1(2). Outer margin of antennal scale saw-toothethout setae (pl. V, fig. 3). Telson
with V-shaped cleft on apex (pl. V, fig. 8).....ccc.c.uuuuee. 1llnusitatomysis (p. 50)

2(1). Outer margin of antennal scale with setae@lids full length, lacks spines
(pl. VI, fig. 3; VII, fig. 3; IX, fig. 1). Telson atire, not cleft (pl. VI, fig. 7; IX,
fig. 7; XII, figs. 5, 6; X1V, fig. 5).

3(4). Second and third segments of antennular mbelum males with spiny knob-like
processes; inner flagellum of antennule with rowstofated shell-like processes
(pl. VI, fig. 2). Exopod of male pleopod 4 relatiyeobust, strongly curved at
base, one- to three-segmented, usually one-segdhevitie one or two indica-
tions of suture (pl. VI, fig. 4). (Eyes cylindricpdl. VI, fig. 1]. Telson elongate,
linguiform; its apex with row of subequal spinebpger or equal in length to
large spines of lateral margin of telson, usuallycmshorter [pl. VI, fig. 7]) .......
............................................................................... Xenacanthomysis (p. 51)

4(3). Male antennule has ordinary shape: withounysknob-like processes on second
and third segments of peduncle and without striatesl-like processes on inner
flagellum (pl. VII, fig. 2; XVI, fig. 2). Exopod ofmale pleopod 4 relatively thin,
slender, always straight at base, 1-5-segmented(lplfig. 5; VIII, fig. 2; IX,
fig. 5; XVI, fig. 5).
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5(6). Female marsupium consists of 3 pairs of Welleloped oostegites. Exopod of
fourth pleopod of male 4-5-segmented (pl. VII, #j. (Male pleopod 3 biram-
ous; exopod 4-segmented; endopod unsegmentectlatively long: it compris-
es 1/2-2/3 of exopod length (pl. VII, fig. 4). Tefselongate, linguiform, with
broadly rounded apex, bearing 2 pairs of spineterquair much longer than in-
ner one [Pl. VI, fig. 7]) «oooeeriiiiiiiiie e Stilomysis (p. 52)

6(5). Female marsupium consists of 2 pairs of Welleloped oostegites. Exopod of
fourth pleopod of male 2- to 3-segmented, or unsaged (pl. VI, fig. 2; IX,
fig. 5; XVI, fig. 5).

7(8). Exopod of fourth pleopod of male 3-segmentkild distal segment very small,
ratio of length of first (basal) segment of exogodengths of second and third
(distal) segments is 23:5:1 (pl. VIII, fig. 2). (femnal scale elongate, with
rounded apex, 5.4-10 times as long as broad (jll. fig. 1). Tergites of distal
thoracic segment and all abdominal segments smaathout transverse fur-
rows. Telson elongate, longuiform, with roundedxafiearing 2 pairs of spines;
outer pair twice as long as inner one; spines staldihird of telson gathered in

5-10 groups [pl. VIII, fig. 4]) cceeeeeiiiiiiime e 4Disacanthomysis (p. 53)
8(7). Exopod of fourth pleopod of male 2-segmerdedinsegmented (pl. 1X, fig. 5;
XV, fig. 5).
9(10). Antennal scale with pointed apex (pl. IX.fl). (Exopod of fourth pleopod of
male 2-segmented [pl. IX, fig. 5]) weeeverrrieeeeeeee MNeomysis (p. 54)

10(9). Antennal scale with rounded apex (pl. Xils. 1, 5; XVI, fig. 3).

11(16). Exopod of fourth pleopod of male 2-segne(pé XIll, figs. 2-6; XIV, fig. 3).

12(15). Tergites of distal thoracic segment ancabtlominal segments smooth, with-
out transverse furrows (pl. 1X, fig. 4).

13(14). Telson elongate, triangular, with truncadgex (pl. Xlll, fig. 4). (Antennal
scale 3.4-5.8 times as long as broad (pl. Xlll, fiy 6-38 spines situated on
ventral side of endopod of uropods, near statofpistXIll, fig. 3); spines
grouped on distal 2/3 of lateral margin of telsan)...........ccccccevviiiiiiiiiienneennn.

..................................................................... @oreoacanthomysis (p. 58)

14(13). Telson elongate, linguiform, with roundgxa (pl. Xlll, figs. 8-9). (Antennal
scale 3.4-5.4 times as long as broad (pl. XIIl, i ventral side of endopod
of uropods armed with 14-31 spines situated aloagmpart of inner margin
from statocyst to apex; spines on lateral margitelson gradually increase in

length towards apex, not grouped) ................ 7.Hemiacanthomysis (p. 59)
15(12). Tergites of distal thoracic segment andlbAbdominal segments with trans-
verse furrows (pl. XIV, fig. 2; XV, fig. 2) ............ 8.Exacanthomysis (p. 60)

16(11). Exopod of fourth pleopods of male unsege@iipl. XVI, fig. 5) ...ocevvveeeeneeee.
.......................................................................... ®aracanthomysis (p. 61)

1. Genudnusitatomysis li, 1940

Type specieslnusitatomysisinsolita li, 1940.

Eye flattened; cornea bud-shaped, situated alotey aeargin (PI. V, fig. 1). La-
brum without anterior process (Pl. V, fig. 4). Amt&l scale lanceolate; outer margin
saw-toothed, without setae. Carpus and propodti®edcopods 3-8 joined obliquely.
Female marsupium consists of 3 pairs of oostediliede pleopods 1-3 and 5, as well
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as all female pleopods, rudimentary, in shape ofomaundivided plates. Exopod of
male pleopod 4 rudimentary, in shape of very sitoék fused full length with endo-
pod; endopod very much elongate, consists of 8eginents (PI. V, fig. 6). Telson
trapezoid, with V-shaped cleft on apex, at bottdrwbich 2 plumose setae situated;
lateral margins of cleft saw-toothed; telson bespimes over entire length of lateral
margins.

There is only one species in the genus.

1. Inusitatomysisinsolita li, 1940
(PI.V, figs. 1-8)

li, 1940: 163—-167Ifusitatomysis insolita); Banner, 1948: 67ifusitatomysis sp.); Tatter-
sall, 1951: 160-1621fusitatomysis serrata); Bacescu & Gleye, 1979: 131-138uysitatomysis
californica).

Description. Antennal scale 3-4.5 times as long as broad; outegin armed
with 4-9 spines; distal spine far from reachingxaptescale. Endopod of male pleo-
pod 4 long, extends to basal part of telson; iegment longest of all others taken
together with terminal setae. Inner margin of emdbpf uropod provided with 1 spine
near statocyst. Telson 1.6-2.4 times as long amdbmb base; spines on lateral margin
subequal, except for distal pair, being about tidcger than others; cleft depth com-
prises 0.1-0.2 of telson length. Maximum lengthferhales 22.6 mm, maximum
length of males 21.3 mm.

Distribution. I. insolita is a widespread Pacific boreal species. It isribisted
from the Korea Strait, Shikotan Island (Kurils)datmhe south of California (33°2Y)
to Bering Island. The records from the Sea of Ogkdtave only been off the Kuril
Islands and in Terpeniya Bay. In the Russian waitthe Sea of Japan it is found in
Peter the Great Bay and in the Tatar Strait neacdast of Sakhalin.

Habitat and breeding. |. insolita is a sublittoral species. It occurs in depths from
25 to 260 m, predominantly between 50 and 160 rnhérSea of Japan in depths from
25 t0 125 m. It is found in waters with a temperatiwiom -1.7° to +10°C and a salini-
ty of 30-34.8%.. The species occurs mainly over samdl muddy sand, sometimes
mixed with stones. There are no records for bregdin

2. GenusXenacanthomysis Holmquist, 1980

Type speciesNeomysis pseudomacropsis Tattersall, 1933.

Eye with relatively long stalk, cylindrical. Anteri margin of carapace evenly
rounded (PI. VI, 8). Second and third segments alerantennular peduncle provided
with spiny knob-like processes; inner flagellum twitow of striated shell-like
processes. Antennal scale lanceolate, with rouages, armed only with setae along
whole length of its margin. Labrum elongate, headped with short acute anterior
process. Female marsupium consists of 2 pairs dihary oostegites. All female
pleopods and all pleopods, except for pleopodd thades rudimentary, plate-shaped,
and unsegmented. Exopod of male pleopod 4 robushgdy curved at base, 1- to 3-
segmented, articulations often rudimentary, partiater margin armed with 5-7 long
setae; two terminal setae plumose, long, stronyed; endopod short, unsegmented.
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Telson elongate, linguiform; apex broadly roundeelrs row of subequal spines, as
long as or often noticeably shorter than largeespion lateral margin.
The genus consists of only one species.

1. Xenacanthomysis pseudomacropsis (Tattersall, 1933)
(PI. VI, figs. 1-8)

Tattersall, 1933: 194-19MNéomysis pseydomacropsis); li, 1936: 589 Acanthomysis
pseudomacropsis); Holmgiust, 1980: 501-51Xénacanthomysis pseudomacropsis).

Description. Eyes widely spaced; cornea spherical. Antennaksga times (in
juveniles) to 4.5 times as long as broad. Carpgqulas of endopod of thoracopods
3-8 consists of 5 (in juveniles) to 6—9 subjoiigopod of male fourth pleopod 4 to
6.7 times longer than endopod. Endopod of uropotedrwith one, or sometimes two
spines situated near statocyst. Telson 2.6—3.3tamdong as broad at base. Its lateral
margins bear 32 (in juveniles) to 60 spines, whinhdistal 1/2—-3/4 of lateral margins
(excluding apical part) gathered in 4-8 indistigodups (one or several small spines
followed by larger spine). Maximum length of fenma0.2 mm, of males 18.2 mm.

Distribution. X. pseudomacropsis is a widespread Pacific boreal species. It is
distributed from the coast of the North Korea, ¢tieatral part of the coast of Honshu
on the Sea of Japan side, from Shikotan Islandildwand the Strait of Juan de Fuca
to Point Barrow (northern part of Alaska). In thesRian waters of the Sea of Japan it
is found in Peter the Great Bay and in the TateitSt

Habitat and breeding. X. pseudomacropsis is a sublittoral species. It is found at
depths from 0 to 104 m, usually to 50—-70 m, in$lea of Japan recorded at 0—-80 m. It
occurs at a temperature from -1.5° to +18°C araliniy of 28—34.3%o, predominant-
ly over sand, rarer over muddy sand or silt, oczadly mixed with rocks. Females
with embryos were recorded in the Sea of Japanag ({@mbryos at stages I-Il) and
in July (stages lI-111), the number of embryos riawggirom 21 to 35.

3. Genusstilomysis Norman, 1892.

Type speciesMysisgrandis Goes, 1864.

Eye large, with trapezoid stalk. Cornea almost gpéak slightly flattened dorso-
ventrally (pl. VII, fig. 1). Antennal scale elongatlanceolate, with rounded apex, 2-
segmented; margins covered only with setae (pl. figl 3). Marsupium consists of 3
pairs of oostegites. All female pleopods and méegods 1, 2 and 5 reduced to plate.
Male pleopods 3 and 4 biramous; endopod one-segulieexopod of pleopod 3 short,
consists of 4-5 segments; exopod of pleopod 4 loogsists of 4-5 segments, rela-
tively thin, basal segment longest, straight. Teelstongate, linguiform, with rounded
apex, not cleft.

The genus comprises three species. Only one speagsecorded in the north-
ern part of the Sea of Japan.

1. Stilomysis grandis (Goes, 1864)
(PL. VII, figs. 1-7)

Goes, 1864: 176Mysis grandis); G.O. Sars, 1879: 106Mfsideis grandis); Norman,
1892: 148 &ilomysis grandis).
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Description. Antennal scale 4.3-9.4 times as long as broad.damgpodus of
thoracopods 2—-8 consists of 3 to 5 subjoints (inhwgestern Pacific mysids, usually
of 3 segments). Exopod of pleopod 3 of male 1.5tith8s longer than endopod. Ex-
opod of pleopod 4 of male 3.7-7.8 times longer thadopod; basal segment slightly
longer than all other segments of exopod togethiggr terminal seta. Inner margin of
endopod of uropod bears row of 20 to 56 spinegneiihg from statocyst almost to
apex. Telson with relatively broadly rounded apg®,-2.75 times as long as broad at
base. Lateral margin of telson covered with numer@8-73) spines, gradually in-
creasing in length towards apex, or gathered insiimtt groups. Apex of telson
armed with 2 pairs of spines, outer one 1.5-3 tilneger than inner one. Maximum
length of females 39.9 mm, of males 41.2 mm.

Distribution. S. grandisis an amphiboreal-arctic species. It is founchim Pacif-
ic Ocean and the adjacent Arctic regions from 8hitColumbia, the Tatar Strait and
Iturup Island of the Kurils (crosspiece of KasalBay) to the Chukchi Sea (67°20\9
164°58.4W). In the North Atlantic and in the Arctic it oasufrom Labrador Peninsu-
la and northern Norway to the western coast ofNbeaya Zemlya Archipelago and
the border between the Krasnaya Armiya Strait (Bew@ Zemlya Archipelago) and
the Laptev Sea. The species is found in the Sdapan in the Tatar Strait: from Mo-
neron Island (46°08'R) to 49°40N.

Habitat and breeding. S. grandisis a sublittoral-upper bathyal species. Its depth
range is from 0 to 402 m, predominantly from 22€® m; in the Sea of Japan rec-
orded at depths from 89 to 175 m. It occurs in vgadth a temperature from -1.8° to
+8.1°C and a salinity of 30 to 35%. over sandy &y $iottoms, rarer over stony bot-
toms. There are no records for the breeding ofgéxies in the Sea of Japan.

Remarks. Silomysis major Tattersall, 1951 from the southern part of the &ea
Japan is closely related ® grandis, differing from it in the more elongate antennal
scale (10 times as long as broad) having very mdyrmunded apex, and in the more
narrowly rounded apex of the telson: the ratiohaf telson width at the apex to the
same at the base is 1/30-1/20Simyrandis 1/6—-1/10); the lateral margin of the telson
is armed with up to 84 spines. There is one mdege®@ speciesS. camtschatica Ma-
rukawa, 1928, but it is likely to be a dwarf foriS grandis.

4. GenudDisacanthomysis Holmquist, 1981

Type speciesQOrientomysisdybowskii Derjavin, 1913.

Eye large, stalk trapezoid. Antennal scale elong2dsegmented, with setae all
along margin. Labrum with long, sharp anterior ps® Female marsupiums com-
posed of 2 pairs of well-developed oostegites.nddle pleopods except for pair 4 and
all female pleopods rudimentary, plate-shapedtivel short, except for pleopods 5
in males. Male pleopod 5 elongate, slightly shatti@n pleopod 4, with row of lateral
setae and strong, long terminal seta. Male pleagbditamous with one-segmented
endopod, about as long as 1/2 of 3-segmented exbpsdl segment of exopod long-
est; distal segment very small: approximate ratiteingths of segments 23:5:1. Each
segment of exopod armed with 1-2 simple distalesalistal segment additionally
with two strong plumose setae. Endopod of uropal waw of spines on small lobe at
inner ventral margin near statocyst. Telson lingunf, lateral spines situated on its
distal third, gathered in distinct groups; roundpéx bears 2 pairs of spines.

There is one species in the genus.
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1. Disacanthomysis dybowskii (Derjavin, 1913)
(PL. VIII, figs 1-4)

Derjavin, 1913: 203 @rientomysis dybowskii); li, 1936: 589, 597—-600A¢tanthomysis
dybowskii); Holmquist, 1981b: 4100isacanthomysis dybowskii).

Description. Antennal scale 5.4-10 times as long as broad.@ampodus of
endopod of thoracopods 5-8 consists of 5-8 sulsjolfidopod of uropod provided
with lobe on ventral side near statocyst; lobe anwwéh 10 (in juveniles) to 11-18
spines. Telson 2-3 times as long as broad at kpsees on distal third of its lateral
margin gathered in 5-10 distinct groups; apex Rithairs of spines, outer pair twice
longer than inner one, and about as long as |lgiyes on lateral margin. Maximum
length of females 30.6 mm, of males 23.1 mm.

Distribution. D. dybowskii is a widespread Pacific boreal species, distribute
from the Korea Strait and the Strait of Juan deaFiacthe southern regions of the
Chukchi Sea (67°4H, 164°19W). In the Russian waters of the Sea of Japan it is
found in Peter the Great Bay and in the Tatar tStrai

Habitat and breeding. D. dybowskii is a sublittoral species; its depth range is
from 8 to 140 m, mostly to 60 m. It occurs in wateiith a temperature from -1.8° to
+19°C and a salinity of 28—34.8%o, over sandy siter over pebbles or sand. In the
Sea of Japan females with embryos were recordédria and August. The number of
embryos varies from 41 to 52.

5. GenusNeomysis Czerniavsky, 1882

Type speciesMysisinteger Leach, 1815.

Eye large, with cylindrical or trapezoid stalk. &Anhal scale arrow-shaped, with
pointed apex, 2-segmented. Marsupium consists @di® of oostegites. All female
pleopods and male pleopods 1-3 and 5 rudimentdaye-phaped. Male pleopod 4
biramous, with one-segmented endopod and longjwela thin, two-segmented ex-
opod, basal segment of which long and straightadine short, with pair of strong
serrate terminal setae. Telson entire, not clakingular with truncated or rounded
apex (pl. IX, fig. 7; X, fig. 6).

This genus comprises 17 species, four of which wegéstered in the northern
part of the Sea of Japan.

KEY TO THE SPECIESOF THE GENUSNEOMYS S

1(6). Apex of telson broadly or narrowly truncated IX, fig. 7; X, fig. 6).

2(5). Spines on distal third of lateral margin efsbn shorter than distances between
their bases, thereby seeming widely spaced (plfigiX,7; X, fig. 6). Tergites of
distal segment of thorax and of all abdominal segsmemooth, without furrows
(pl. 1X, fig. 4).
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3(4). Truncated apex of telson less than 1/7 aadas base of telson (pl. IX, fig. 7).
Rostral plate rectangular, with rounded distal easr(pl. IX, fig. 3) ...ccccevvvinnnene
........................................................................................... 1.N. rayii (p. 55)

4(3). Truncated apex of telson more than 1/7 aades base of telson (pl. X, fig. 6).
Rostral plate triangular, with rounded or, rarainged apex (pl. X, figs. 2, 3) .....
.............................................................................. 2. N. awatschensis (p. 56)

5(2). Spines on distal third of lateral margin elsbn longer than distances between
their bases, thereby seeming appressed to each(pth&I, fig. 6). Tergites of
distal segment of thorax and segments 1-5 of abdomith 2—3 shallow trans-
verse furrows (pl. XI, fig. 3). (Apex of telson Wwitwo pairs of spines; outer pair
twice as long as iNNerone .......cccccevvvvmeeeeeeeeeeennn, 3. N. czerniawskii (p. 56)

6(1). Apex of telson rounded (pl. XII, figs. 5, §ppines on distal third of lateral mar-
gin of telson longer than distances between thbareby seeming appressed to
each other. Apex of telson with 2—3 pairs of eqmhes. Tergites of distal seg-
ment of thorax and all abdominal segments smoathpwt furrows) ...................

.................................................................................... 4.N. mirabilis (p. 57)

1. Neomysisrayii (Murdoch, 1885)
(PI. 1, figs. 1, 2; IX, figs. 1-7)

Murdoch, 1885: 519Mysis rayii); Holmes, 1900: 223Neomysis franciscorum); Zim-
mer, 1904: 470 Neomysis rayii); Derjavin, 1913: 198 Neomysis toion); Schmitt, 1919: 6
(Neomysis franciscana).

Description. Antennal scale long, 9.5-13.6 times as long aschraaterior mar-
gin of carapace with rectangular rostral plate,itgawounded distolateral corners.
Carpo-propodus of each of thoracopods 5-8 consists-10 (in juveniles) to 19-21
subjoints. Exopod of male fourth pleopods 1.5-21%$ as long as endopod; basal
(proximal) segment of exopod 3.7-8.5 times londremtdistal one. Small lobe si-
tuated on ventral side of endopod of uropod betwseaiocyst and inner margin,
armed with 17-22 (in juveniles) to 56 spines. Telg@ngular, with narrow truncated
apex: apex width 7.5-12 times less than base widthpn 2.6-3.3 times as long as
broad at base; lengths of spines on distal thiddtefral margin less than distances be-
tween them; apex armed with 2 pairs of spines:rimpines 3-5 times shorter than
outer ones, the latter usually longer than longestes on lateral margin. Maximum
length of females 42.1 mm, of males 39.0 mm.

Distribution. N. rayii is a Pacific subtropical-boreal species. It istritiated
from San-Francisco (California) and Tianjin (GuffRohai) to Beechey Point (north-
ern coast of Alaska) and the Long Strait. In tha 8kJapan it is found in the Tatar
Strait and in Possjet Bay.

Habitat and breeding. N. rayii is a sublittoral species, with a depth range ffbm
to 79 m, mostly to 50 m, in the Sea of Japan fram 28 m. It is found in waters with
a temperature from -1.7° to +25°C and a salinignfrl5 to 34.3%o0, over sand and
muddy sand, rarer over boulders, pebbles, orldikre are no records for the breeding
of this species in the Sea of Japan.
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2. Neomysis awatschensis (Brandt, 1851)
(PI. X, figs. 1-6)

Brandt, 1851: 126Mysis awatschensis); Czerniavsky, 1882b: 3(Heteromysis interme-
dia); Zimmer, 1904: 468Neomysis awatschensis); 1904: 469 Neomysis intermedia); Naka-
zawa, 1910: 248\Neomysis nigra); Marukawa, 1928: 6BNeomysisisaza).

Description. Antennal scale 5-9.4 times as long as broad. Amterargin of ca-
rapace produced into small triangular plate withnaed or pointed apex. Carpo-
propodus of each of thoracopods 5-8 consists of(Biveniles) to 6-9 subjoints.
Exopod of pleopod 4 of male 3 to 6.7 times londemt endopod; basal (proximal)
segment of exopod 1.6-5.6 times longer than distal Ventral side of endopod of
uropod with lobe between statocyst and inner marggaring from 10-16 (in juve-
niles) to 15-30 spines. Telson triangular with brt@ncated apex: width of telson at
apex 2.3-5.8 times less than width of telson a¢;bdson 1.75-4.0 times as long as
broad at base; its lateral margin armed with 12s{di@es, as long as or shorter than
distances between them; apex with 2 pairs of spm#gr ones 3 times as long as in-
ner ones and about 1.5 times as long as longassspin lateral margin. Maximum
length of female body 18.1 mm, of male body 14.3.mm

Distribution. N. awatschensis is a West Pacific subtropical-boreal speciess It i
distributed from the mouth of the Yangtze River if@), the northern coast of the
South China Sea (China), and Shikoku Island (JafmaAnadyr and Bristol bays and
the north-western coast of Alaska (Chukchi Sea‘248), also in the boreal fauna
refugia in the Arctic: the lower course of the ChdRiver (western part of Chukchi
Peninsula) and in the Makkenzie River delta (naréstern Canada); often occurs in
the lower course of rivers: in the Amur River te timouth of the Ussuri River. The
records for the Sea of Japan are from De-Kastri, Bayetskaya Gavan Bay (Kons-
tantinovskaya Bight), Olga (in the river mouth) aRdssjet bays (Ekspeditsiya and
Novgorodskaya Bights, the lower course of the GlgdkRiver).

Habitat and breeding. N. awatschensis is an estuarine-freshwater and high sub-
littoral species. Its depth range is 0-11 m, in $@a of Japan from 0 to 3 m. It is
found in waters with a temperature from -1° to #2&fd a salinity range of 0—27%o,
mostly over sandy bottoms, rarer over other tygdsottoms (from boulders and gra-
vel to silt). Females with stage I-Ill embryos weeeorded in Possjet Bay from July
till September. The number of embryos varies frota B9.

3. Neomysis czerniawskii Derjavin, 1913
(PI. XI, figs. 1-6)

Derjavin, 1913: 199Neomysis czerniawskii); Schmitt, 1919: 6 (in part)Neomysis an-
dersoni).

Description. Antennal scale 9-15 times as long as broad. Amterargin of ca-
rapace with rostral plate; apex broadly roundedp&@ropodus of each of thoraco-
pods 5-8 consists of 5—6 (in juveniles) to 7-12jaints. Tergites of distal thoracic
segment and first to fifth abdominal segments Wit3 shallow transverse furrows.
Exopod of pleopod 4 of male 2.1-4 times as longradopod; basal (proximal) seg-
ment of exopod 4.5-6 times as long as distal oeatdl side of endopod of uropods
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provided with lobe between statocyst and inner mam@med with 13 to 41 spines.

Telson elongate, triangular, with slightly trunahigpex; telson 2.5-3.3 times as long
as broad at base; lateral margin with 27 to 44espigathered in 6-11 groups on distal
half; 2 pairs of spines situated on apex; outer fpdace longer than inner one, almost
as long as longest spines on lateral margin. Maxinangth of female body 20.4 mm,

of male body 19.1 mm.

Distribution. N. czerniawskii is a West Pacific subtropical-boreal speciess It i
distributed from the coast of Shandong Peninsuththe south of Hokkaido Island
(Japan) to Alaska Peninsula and Kotzebue Bay (rvetftern Alaska). In the Sea of
Japan it has been recorded in Peter the Great Bassjet Bay, 42°3W, 131°06E)
and in De-Kastri Bay (Observatoriya Island).

Habitat and breeding. N. czerniawskii is a high sublittoral species, found in
depths from 0 to 31 m, throughout its area of itigtion, as well as in the Sea of Ja-
pan. It occurs in waters with a temperature frofmtel+26°C and a salinity of 19.67—
30%o, over sandy bottoms. There are no recordshfobteeding of this species in the
Sea of Japan.

4. Neomysis mirabilis (Czerniavsky, 1882)
(PL. XIl, figs. 1-6)

Czerniavsky, 1882b: 3Hgteromysis mirabilis); Zimmer, 1904: 468Neomysis mirabi-
lis); Schmitt, 1919: 6 (in partNeomysis andersoni); li, 1936: 581 Neomysis nakazawai).

Description. Antennal scale 8.7-15 times as long as broad.ridntenargin of
carapace evenly rounded or with small triangulatred plate having rounded apex.
Carpo-propodus of endopod of thoracopods 5-8 dsnsfs7—8 (in juveniles) to 15
subjoints. Exopod of pleopod 4 of male 2.3-3.2 siras long as endopod; basal (prox-
imal) segment 2.6—6 times as long as distal onetrdkeside of endopod of uropod
with lobe between statocyst and inner margin, armigial 29-69 spines. Telson elon-
gate, triangular, with rounded apex, sharply tapedistal half or third, 2.4-3.5 times
as long as broad at base. Lateral margins of teléthn33 to 50 spines, almost evenly
increasing towards apex or gathered in 6-9 distotips (these two varieties also
have transitional forms). Apex of telson armed vétto 3 pairs of equal spines. Max-
imum length of female body 35.5 mm, of male body637m.

Distribution. N. mirabilis is a West Pacific widely dispersed boreal species,
found from Wensan (Korea) and the northern Japan (40°N) to #ren§ Sea coast of
Alaska (65°N) and the north-eastern coast of Kamkeh&21°30N). It seems to be
ubiquitous in the northern Sea of Japan: record®d f/arious parts of Peter the Great
Bay, the Tatar Strait, and VIadimir Bay.

Habitat and breeding. N. mirabilis is a sublittoral species. In the area of its dis-
tribution, as well as in the Sea of Japan it ocatirdepths from 0 to 140 m, mostly to
30 m, at a temperature from -1.6° to +24°C andiaigaof 15—-34.3%., predominant-
ly over sand or muddy sand, rarer over boulders @atibles, or over silt. Females
with 6 to 76 embryos in the marsupiums were reggstén the Sea of Japan March
through SeptembeN. mirabilisis one of the most abundant species in the coastal
ters of the Sea of Japan.
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6. GenusBoreoacanthomysis Fukuoka et Murano, 2004

Type speciesMysisschrencki Czerniavsky, 1882.

Carapace produced anteriorly into relatively shoengular rostral plate with
almost pointed or narrowly rounded apex. Eyes welleloped, trapezoid, slightly
depressed dorsoventrally. Labrum with short antesjginiform process. Antennal
scale lanceolate, with rounded apex, armed withesatl along its outer and inner
margins; subapical suture present. Marsupium coagpos$ 2 pairs of well-developed
oostegites. Tergites of free thoracic segments ahdbdominal segments smooth,
without transverse furrows or any transverse rofvspines and setae. First to third
and fifth pleopods of male and all pleopods of flemairamous, reduced to unseg-
mented plate, increasing in length from first twhfi fifth pleopod of male not reach-
ing middle of last abdominal segment. Fourth plebpé male biramous; endopod
reduced to unsegmented lobe; exopod long, almesigkt, 2-segmented, proximal
segment long, armed on each distal corner with(setasionally without one or both
setae); distal segment short, armed with 2 longngt subequal terminal setae and
short setae on distal corners (occasionally wittumé or both of these setae). Endo-
pod of uropod armed with numerous, densely setespim ventral surface near inner
margin in statocyst region. Telson elongate, lifgun or triangular, with narrow
apex; lateral margins armed on anterior 1/3—-1/2 w&lmost equal spines set rather
sparsely and on posterior 2/3—1/2 with groupedespset densely, each group consist-
ing of one large spine and one-three smaller omgsx with 2 pairs of spines, outer
spines much longer than inner ones.

The genus comprises one species.

1. Boreoacanthomysis schrencki (Czerniavsky, 1882)
(P1. X1, figs. 1-4)

Czerniavsky, 1882b: 2(Mysis schrencki); Derjavin, 1913: 198Q@rientomysis schrenck-
i); i, 1936: 589 Acanthomysis schrencki); Holmquist, 1981b: 408 Racifacanthomysis
schrencki); Fukuoka, Murano, 2004: 2137-21£(eocacanthomysis schrencki).

Description. Antennal scale 3.4-5.8 times as long as broadd@3aropodus of
endopod of thoracopods 5-8 consists of 3 (in jugehito 4—6 subjoints. Exopod of
fourth pleopod of male (with terminal setae) 3.0-dmes as long as endopod; basal
(proximal) segment 3—6 times as long as distal Bndopod of uropod armed with 6—
8 (in juveniles) to 38 spines on ventral lobe pthnear statocyst. Telson with slightly
truncated apex, 2.1-3.5 times as long as broads#; bnner spines on its apex 2-3
times as short as outer ones. Maximum length offernody 18.5 mm, of male body
14.6 mm.

Distribution. B. schrencki is a West Pacific widespread boreal species. dtsis
tributed from Possjet Bay (Sea of Japan) and tetesacoast of Hokkaido Island to
Paramushir Island (Kurils) and the northern codshe Sea of Okhotsk. In the Sea of
Japan it occurs in Peter the Great Bay and in #tarTStrait.

Habitat and breeding. This is a sublittoral species, vertically distribdtfrom 0
to 80 m, mostly to 25 m. It occurs in waters wittemperature from -1.2° to +21.4°C
and a salinity between 29.5 and 34.3%., predomipamer rocks and boulders or
sandy silt, rarer over gravel with pebbles or stkmales bearing embryos were rec-
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orded in the Sea of Japan for May and August-SdmenThe number of embryos
varies between 17 and 68.

7. GenuHemiacanthomysis Fukuoka et Murano, 2002

Type speciesAcanthomysis dimorpha li, 1936.

Carapace anteriorly produced to relatively shaahyular rostral plate. Eyes well
developed, trapezoid, slightly depressed dorsoatyti_abrum with comparatively
long anterior spiniform process. Antennal scaledatate, with rounded apex, setose
all along length of inner and outer margins; subalpsuture present. Marsupium con-
sists of 2 pairs of well-developed oostegites. Tesgof free thoracic segments and of
all abdominal segments smooth, without transvewseos or transverse rows of
spines or setae. First to third and fifth male ptets and all female pleopods uniram-
ous, reduced to unsegmented plate, increasingnigiiefrom first to fifth. Fourth
pleopod of male biramous; endopod reduced to unsetpd lobe; exopod long, al-
most straight, 2-segmented; proximal segment langed on each distal corner with
seta (occasionally without one or both setae)alistgment short, armed with two
long, strong subequal terminal setae and one shtaton distal corner, or without this
seta. Endopod or uropod armed with spines througlemgth of inner margin from
statocyst almost to apex. Telson elongate, triaargwith narrowly rounded apex or
linguiform, with lateral margins bearing subequgihss.

The genus comprises one species.

1. Hemiacanthomysis dimorpha (li, 1936)
(PI. XIII, figs. 5-9).

li, 1936: 593 Acanthomysis dimorpha); Fukuoka & Murano, 2002: 210-21HKdmiacan-
thomysis dimorpha).

Description. Antennal scale 3.4-5.4 times as long as broad.damgpodus of
endopod of thoracopods 5-8 consists of 3-5 (inriles) to 4—7 subjoints. Exopod of
fourth pleopod of male 3 (in immature males) to tin¥s as long as endopod; basal
(proximal) segment of exopod 4-7 times as longistaldone. Inner margin of endo-
pod of uropod armed with row of 14 (in juvenileg)3l spines extending from stato-
cyst almost to apex. Telson 1.4-2.7 times as lergread at base; apex armed with 3—
4 pairs of equal spines in females, with 2 pairsgihes in males; outer pair twice
longer than inner one or than lateral spines. Marmntength of females 25.7 mm, of
males 17.6 mm.

Distribution. H. dimorpha is a West Pacific widespread boreal species.dtsis
tributed from the Korea Strait to the northern BgriSea: Tkachen Bay (64°Rb
172°48W). It has been recorded from the Sea of Japantheadforea Strait and in the
Tatar Strait.

Habitat and breeding. The species is sublittoral, vertically distributedm 10
to 140 m, in the Sea of Japan from 10 to 104 mcdurs in waters with a temperature
range between -1.7° and +19°C and a salinity rdoegeveen 28.44 and 34.5%., over
sand, silt, gravel with pebbles, rarer over clagmiles with embryos were registered
in the Sea of Japan July through August. The nurnbembryos ranges from 13 to
49.
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8. Genugxacanthomysis Holmquist, 1981

Type speciesAcanthomysisdavisi Banner, 1948.

Carapace anteriorly produced into pointed triangubatral plate. Labrum with
relatively long anterior spiniform process. Antehsaale lanceolate, with rounded
apex, setose all along length of margins; subaictire present. Marsupium com-
posed of 2 pairs of well-developed oostegites. ifesgf free thoracic segments and
of all abdominal segments with 2—3, occasionallthwi transverse dorsolateral fur-
rows, in some specimens breaking dorsally. Firshitol and fifth male pleopods and
all female pleopods uniramous, reduced to unsegdeapiaite. Fourth pleopod of male
biramous, relatively short; endopod at least half lang as exopod; exopod 2-
segmented; proximal segment straight, with one Isamal one large simple setae on
distal corners or sometimes without them; distghsent with one very small seta or
without it and with two strong subequal terminaiage Endopod of uropod with rela-
tively short row of spines on ventral surface betwéner margin and statocyst. Tel-
son elongate, triangular; lateral margins with ntous spines, grouped on distal 1/2—
2/3 of these margins: each large spine followedry or several smaller spines.

Remarks. Making morphological analysis of the species bgiog formerly to
the genucanthomysis, Holmquist (1981a, b) did not manage to defineaug forA.
stelleri andA. borealis due to the poor condition of available specim@esides, the
specimens, which she had in her disposal, idedthie Derjavin adA. stelleri, proved
to beA. borealis. It has been determined now based on rather dezealdections (20
samples, 268 specimens Afstelleri and 35 samples, 662 specimengioborealis)
that these species agree with the diagnosis ofj¢heisExacanthomysis and may be
included in it. The only different character An borealis is the apex of the telson,
which is not narrowly truncated as in the otheatesdl species, but narrowly rounded.
However, it may be considered as a distinguishivagacter at a species level.

KEY TO THE SPECIESOF THE GENUSEXACANTHOMYS S

1(2). Telson elongate, triangular, with slightlyricated apex (pl. X1V, fig. 5) .............
........................................................................................... E. stelleri (p. 60)

2(1). Telson elongate, triangular, with rounded apexXm, fig. 5) ....cccccvvvivvinniinnnnnnns
.......................................................................................... E. borealis (p. 61)

1. Exacanthomysis stelleri (Derjavin, 1913)
(PI. XIV, figs. 1-5).

Derjavin, 1913: 202@rientomysis stelleri); li, 1936: 589 Acanthomysis stelleri); Holm-
quist, 1981a: 260Hxacanthomysis arctopacifica); Murano, 1991: 81-86Ekacanthomysis ja-
ponica).

Description. Antennal scale straight, 4-5.7 (in juveniles uB®) times as long
as broad. Carpo-propodus of endopod of thoracopefiswith 4—7 subjoints. Exopod
of pleopod 4 of male 1.3-3.3 times as long as eodiopasal (proximal) segment of
exopod 3-6 times as long as distal one. Endopadapfod armed with 4-5 (in juve-
niles) to 5-11 spines on ventral surface closaameyst. Telson elongate, triangular,
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with slightly truncated apex, abruptly taperingdistal 1/3, spines on distal 1/2—2/3 of
lateral margin gathered in 8-14 distinct groupsxawith 2 pairs of spines; outer
twice as long as inner and equal to, usually shtinten large spines on lateral margin.
Maximum length of females 24.4 mm, of males 25.2 mm

Distribution. E. stelleri is a West Pacific widespread boreal species. dissi-
buted from Possjet Bay (Sea of Japan) and Hokkasldad to Kodiak Island and the
southern part of the Chukchi Sea, excluding th¢heon and western areas of the Sea
of Okhotsk. It is found in the Sea of Japan in Péie Great Bay and in the Tatar
Strait.

Habitat and breeding. The species is sublittoral, vertically distribufieadm O to
104 m, mostly to 25 m. It occurs in waters withemperature range from —1.5° to
+21.2T and a salinity range from 27 to 34.5%o, over samdger over silty bottoms.
There are no records for the breeding of this ggdici the Sea of Japan.

2. Exacanthomysis borealis (Banner, 1954)
(PI. XV, figs. 1-7).

Banner, 1954: 135A¢canthomysis borealis); Holmquist, 1981a: 251-25@\¢anthomysis
stelleri).

Description. Antennal scale slightly S-shaped, 5.4-9.3 timefoag as broad.
Carpo-propodus of endopod of thoracopods 5-8 dsnsiss—8 subjoints. Exopod of
pleopod 4 of male 2—-3 times as long as endopodi fasoximal) segment of exopod
4.6-6 times as long as distal one. Number of spnegentral side of endopod of uro-
pod near statocyst varies from 3 (in juvenilesptdelson elongate, triangular, with
narrowly rounded apex, abruptly tapering in digitéld; spines on distal half of lateral
margin gathered in 8-12 groups; apex with 2 pdispmes: outer spines almost equal
in length to adjacent lateral ones and slightlyfémales) or twice (in males) longer
than inner ones. Maximum length of males and fesna85 mm.

Distribution. E. borealis is a West Pacific widespread boreal species,illigé&d
from Possjet Bay (Sea of Japan), Zeleny Island dlymlKurilskaya Gryada = Small
Kurile Islands) to Kodiak Island, Bristol Bay andet eastern coast of Kamchatka
(61°N). In the Sea of Japan it is found in Peter@neat Bay and in the Tatar Strait.

Habitat and breeding. E. borealis is a sublittoral species; its depth range is from
0 to 104 m, mostly from 25 to 100 m, in the Sedagan from 9 to 104 m. It occurs in
waters with a temperature from -1° to +18°C andlanisy of 28—-34.5%o, over rocks,
boulders, sand and silt. Females with embryos wererded in the Sea of Japan in
August. The number of embryos varies from 20 to 65.

9. GenudParacanthomysis li, 1936

Type speciesParacanthomysis hispida li, 1936.

Eyes large, spherical. Antennal scale lanceolatéh wounded apex, 2-
segmented, bears only setae on margins. Femalepnams consists of 2 pairs of 0os-
tegites. All pleopods, except for fourth pleopofisnale rudimentary, one-segmented,
plate-like. Fourth pleopod of male biramous, witloig one-segmented endopod and
long one-segmented exopod, bearing 2 long sereateirtal setae; distal 1/3—-1/4 of
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exopod with one simple lateral seta. Telson enlimguiform; or elongate, triangular,
with rounded apex.

One of three species of this genus is known froennibrthern part of the Sea of
Japan.

1. Paracanthomysis shikhotaniensis Petryashov, 1983
(PI. XV1, figs. 1-7)

Petryashov, 1983: 125-12®&afacanthomysis shikhotaniensis); Takahashi & Murano,
1986: 61—65Raracanthomysis spadix).

Description. In male, outer flagellum of antennule 2 times axal as inner one,
curved horn-like at base; inner flagellum has adinform. In females inner flagel-
lum of antennule lanceolate, 2.5 times as broasley one, and about 2-2.5 times as
long as peduncle; outer flagellum has ordinary foAntennal scale 7-12 times as
long as broad (in juveniles 10-12 times as longraad). Carpo-propodus of endopod
of thoracopods 3-8 consists of 4 (in juveniles)+@ subjoints. Tergites of distal tho-
racic segment and all abdominal segments smoothpuii furrows or spines. Exopod
of pleopod 4 of male 2.8 (in young males) to 8rbets as long as endopod. Ventral
side of endopod of uropod, near statocyst, bedirs jBveniles) to 4-7 spines. Telson
elongate, linguiform, 2—3.3 times as long as braiabase; spines on distal half of lat-
eral margin, excluding its apical part, gathere8-#0 distinct groups; spines on apic-
al part of lateral margin almost equal; apex witha®rs of spines: inner pair slightly
shorter than outer one, outer spines almost as dgngdjacent lateral spines. Maxi-
mum length of females 27.1 mm, of males 22.6 mm.

Distribution. P. shikhotaniensis is a West Pacific widespread boreal species, dis-
tributed from the north-eastern Japan and Possigt (Bea of Japan) to Korf Bay
(Bering Sea); no one specimen has been recordeleofforthern and western coast of
the Sea of Okhotsk. In the Sea of Japan it is fanrdeter the Great Bay and in the
Tatar Strait.

Habitat and breeding. P. shikhotaniensis is a high sublittoral species; its depth
range is from O to 21.5 m. It occurs in waters wittemperature from -1.5° to
+22.6°C and a salinity of 30—34%o, over rocks, ranear boulders and gravel, sand, or
muddy sand. It is most abundant near rocks andsoajib strong surf. Females with
embryos were recorded in the Sea of Japan for Mdy, and August. The number of
embryos ranges from 8 to 54.
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Platel. Full-length view ofNeomysis rayii, female (1) and male (2), general morphol-
ogy: 1 — antennules (antennae |); 2 — antennaer(aat Il); 3 — eyes; 4 — cara-
pace; 5 — thoracopods; 6 — marsupium; 7 — pleofie8s 8 — male pleopods 4;
9 — uropods; 10 —telson
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Plate |l. Archaeomysis grebnitzkii (1-4 — specimens collected off the coast of Bering
Island, 5—7 — specimens collected off the coadteier the Great Bay): 1 — an-
tenna; 2 — male pleopod 3; 3 — uropod, ventral viéw telson; 5 — carapace,
dorsal view; 6 — female marsupium, composed ofemists and epimeral lamel-
lae of first abdominal segment; 7 — telson
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Platelll. Holmesiella anomala: 1 — male antennules; 2 — antennae; 3 — eyehdra+t
copod 6 ¢a — oblique articulation); 5 — male pleopod 4; 6repod, ventral view;
7 —telson
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Plate I V. Meterythrops robusta (1-4): 1 — male cephalon and anterior margin cé-ca
pace; 2 — male pleopod 1; 3 — male pleopod 2; disen; Meterythrops micro-
phthalma (5-7): 5 — male cephalon and anterior margin ohgace; 6 — female
marsupium, composed only of oostegites; 7 — telson
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Plate V. Inusitatomysisinsolita: 1 — eye; 2 — male antennule; 3 — antenna; 4 rditap
5 — thoracopod 306 — oblique articulation); 6 — male pleopod 4; 7 repod,
ventral view; 8 — telson
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Plate VI. Xenacanthomysis pseudomacropsis: 1 — eye; 2 — male antennule; 3 — anten-
na; 4 — male pleopod 4; 5 — thoracopod 5; 6 — utppentral view; 7 — telson; 8
— anterior margin of carapace
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Plate VII. Silomysis grandis. 1 — eye; 2 — male antennule; 3 — antenna; 4 - mal
pleopod 3; 5 — male pleopod 4; 6 — uropod, vewnigal; 7 — telson
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Plate VI11. Disacanthomysis dybowskii: 1 — antenna; 2 — male pleopod 4; 3 — uropod,
ventral view; 4 — telson
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Plate I X. Neomysis rayii: 1 — antenna; 2 — eye; 3 — anterior margin of gace; 4 —
distal segment of thorax and all abdominal segments male pleopod 4; 6 —
uropod, ventral view; 7 — telson
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Plate X. Neomysis awatschensis: 1 — antenna; 2 — anterior margin of carapdyi-
ca); 3 — anterior margin of carapadeif(itermedia); 4 — male pleopod 4; 5 — uro-
pod, ventral view; 6 — telson
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Plate X1. Neomysis czerniawskii: 1 — antenna; 2 — anterior margin of carapace; 3 —
distal segment of thorax and all abdominal segmehts male pleopod 4; 5 —
uropod, ventral view; 6 — telson
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Plate X11. Neomysis mirabilis: 1 — antenna; 2 — anterior margin of carapacentale
pleopod 4; 4 — uropod, ventral view; 5 — telsbrtypica); 6 — telson f{ nakaza-
wai)
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Plate XII1. Boreoacanthomysis schrencki (1-4): 1 — antenna; 2 — male pleopod 4;
3 — uropod, ventral view; 4 — telsddemiacanthomysis dimorpha (5-9): 5 — an-
tenna; 6 — male pleopod 4; 7 — uropod, ventral vigw female telson; 9 — male
telson
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Plate X1V. Exacanthomysis stelleri: 1 — antenna; 2 — distal segment of thorax and all
abdominal segments; 3 — male pleopod 4; 4 — urogdral view; 5 — telson
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Plate XV. Exacanthomysis borealis: 1 — antenna; 2 — distal segment of thorax and all
abdominal segments; 3 — male pleopod 4; 4 — urogerdral view; 5 — male tel-
son; 6 — apex of male telson; 7 — apex of femasoe
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Plate XVI. Paracanthomysis shikhotaniensis: 1 — female antennule; 2 — male anten-
nule; 3 — antenna; 4 — thoracopod 7; 5 — male p@ap 6 — uropod, ventral
view; 7 — telson
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Order EUPHAUSIACEA Dana, 1883

Viktor V. Petryashov, Artur G. Porodin, Boris M. Borisov

General characteristics

Euphausiids are shrimplike higher crustaceans efstiperorder Eucarida. They
are also known as krill. The body is divided intmttagmata (cephalothorax and ab-
domen) and is composed of five segments of the,haght thoracic, six abdominal
segments, and the telson (pl. I, figs. 1-4). Theseyre stalked, faceted, usually well
developed, with the cornea in some species dividedtwo lobes. Most part of the
head and thorax, except for the bases of the thpoats with the gills, is covered by a
carapace, dorsally fused with the thoracic segmé&@sh antennule (antenna 1) con-
sists of a three-segmented peduncle and two maymesged flagella. In many genera
the antennular peduncle, beside setae, may bearcteb, spines, and lappets. Each
antenna (antenna 2) consists of a one-segmented @sult of the fusion of three
segments) protopod, an exopod (antennal scaleguamsa), and an endopod with a
three-segmented peduncle and many-segmented tlagélhere are eight pairs of the
thoracopods. They are biramous (exo- and endopetively similar in arrange-
ment, and not transformed into maxillipeds. Onetvep distal pairs are shortened
(family Bentheuphausiidae) or reduced (family Euigae). In the forms with bi-
lobed eyes the second and/or third pairs of theattapods are transformed into elon-
gated grasping organs. The coxapodites of the ¢bprads bear epipods, forming gills
on their outer side, and small blade-shaped endie=st developed on the first thora-
copods, on their inner side. There are five pdiggl@opods on the abdomen. They are
well-developed both in males and females, natatoinamous, with similar arrange-
ment. Pleopods 1 and 2 in males are provided witbpaulatory organ (petasma). The
sixth abdominal segment has a pair of flattenednbius (both rami are one-
segmented) uropods. The uropods in combination thightelson form a tailfan. The
species of the family Euphausiidae have light-engtiorgans (photophores). There
are usually ten of them, two on the lower partshef eye-stalks, four on the bases of
the thoracopods 2 and 7, and four on the firsbtath abdominal segments between
the pleopods. The species of the geBykocheiron are provided with only five pho-
tophores: one on each eye-stalk and on the baghe tioracopods 7, and one on the
first abdominal segment.

Euphausiids are exclusively marine crustaceansdivh the pelagic zone, in
depths from 0 to 5000 m, sometimes going down ¢obibitom. At present two fami-
lies of euphausiids are known (Euphausiidae andHgeiphausiidae), which include
11 genera and 86 species. Euphausiids occur fheaticeans, with the species diversi-
ty being widest in tropical and subtropical wat€dsly one family, Euphausiidae, is
represented in the Sea of Japan.

Biology. Euphausiids are usually omnivorous, main typeteefling are preda-
tion and filtration. Their ontogenetic developmé&htommonly divided into four pe-
riods, viz.: embryonic, larval, juvenile, and adiuphausiids have internal fertiliza-
tion; round eggs are laid in portions; the proadfs®production takes place in the pe-
lagic zone. Nauplii (stages I-Ill) (pl. lll, fig.)llike the next stage, metanauplii
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(pl. 1, figs. 2, 7-9), do not feed. Feeding begimot earlier than the stage of calypto-
pis | (pl. 1, fig. 3). The calyptopis phase (G) divided into three stages (Cl, Cll [pl.

[1l, figs. 4, 10], and CIII). Calyptopis 3 after miog transforms into a furcilia (F0), a

stage without the pleopods (pl. lll, figs. 5, 1Endo and Komaki (1979) proposed a
formula describing the development of a furcilizatcessive stages.

F(0): larva without pleopods; F(n): larva with 4less pairs of pleopods; F(5N):
larva with 5 pairs of glabrous pleopods (pl. lig.f6); F(sn): larva with less than 5
pairs of glabrous and feathery pleopods; F(SNyaavith 5 pairs of glabrous and fea-
thery pleopods; F(6Tsp) or F(7Tsp): larva with Tpaf feathery pleopods and 6 or 7
terminal spines at telson’s end; F(4Tsp) or F(5T&minal spines in larva reduce
from 6-7 to 4-5; F(2Tsp) or F(3Tsp): terminal sginelarva reduce from 6-7 to 2-3;
F(1Tsp): larva with only one terminal spine.

The adult form is distinguished by the appeararcaiter sexual characters. We
have determined that the genital systenk.irpacifica appears at a size of 6—7 mm,
and in the species of the gerillg/sanoessa at 7-10 mm. After breeding, the gonads
of males and females reduce to their juvenile fand in males some elements of the
petasma also partially reduce. The oocytes whicke i@t been laid are resorbed (Po-
godin & Saprykina, 1981a, b).

Role in ecosystems. In spite of relatively small number of speciespleausiids
inhabit all the oceans of the world. Though thecegme diversity is wider in tropical
and subtropical waters, huge abundance and highdsi® of euphausiids are particu-
lar for temperate and cold waters, providing foodrse for baleen whales, birds, and
almost all commercially valuable pelagic fish. Eapsiids constitute from 22.2% (in
winter) to 8.4% (in autumn) of the whole zooplamktmomass in the epipelagic zone
of the northwestern Sea of Japan (Dolganova, 2080)e than ten thousand tons on-
ly of the krill Euphausia pacifica have been annually caught in the coastal zona-of J
pan since 1950-1960s (Komaki, 1967). It is usedhat country for making food
products, for bait, as a main component of mixeddér, and as food for cultured
trout, carp, and shrimps.

M ethods of catching and fixation. Euphausiids are caught with large horizontal
or vertical plankton nets and pelagic trawls. Thag be fixed in 75% ethanol or in 4—
6% formalin, the latter being preferable.

Unpublished data collected by B. Borisov were useatharacterizing the biolo-
gy and ecology of the Sea of Japan euphausiida @aspecies composition and dis-
tribution of euphausiids in the central and southmarts of the Sea of Japan were tak-
en from Dr. M. Araki’'s manuscript of dissertatiat®{1), which was sent to A.G. Po-
godin by Dr. T. lkeda.

Main references. Boden et al., 1955; Ponomarjeva, 1963; Lomakirg¥81
Mauchline, 1980; Baker et al., 1990.

Systematic part

Family EUPHAUSIIDAE Holt & Tattersall, 1905

Eyes well developed. Thoracopods 8 and sometimawré or less reduced;
pleopods 1 and 2 in males with petasma.
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The family Euphausiidae comprises ten genera. penias of five genereéE(-
phausia, Thysanoessa, Pseudeuphausia, Nematoscelis, andStylocheiron) occur in the
Sea of Japan (Ponomarjeva, 1963; Araki, 1971; Lamaakl978; Pogodin, 1981).
Four species belonging to two genera were fourtiénRussian waters of the Sea of
Japan, namelyEuphausia pacifica, Thysanoessa inermis, T. raschii, andT. longipes.
Finds of two more specieBuphausia similis and Thysanoessa inspinata (Adrianov &
Kussakin, 1998) have not been proved by our data.

KEY TO THE GENERA OF THE FAMILY EUPHAUSIIDAE

1(2). Exopod of thoracopod 7 well developed, butrsi{Frontal plate of rostrum well

developed) ... 1. Thysanoessa (p. 83)
2(1). Exopod of thoracopod 7 rudimentary, in shafpemall one-segmented setaceous
plate. (Frontal plate of rostrum absent) ......................... Zuphausia (p. 86)

GenusThysanoessa Brandt, 1851

Type speciesThysanoessa longipes Brandt, 1851.

Frontal plate of rostrum long, narrow, sharply peth Carapace with keel run-
ning from its middle to anterior region. Eyes witilobed) or without constriction,
rounded; bilobed eyes pyriform; upper lobe narrothan lower one. Thoracopods 1—
6 with full complement of normally developed segmserspecies with bilobed eyes
have long inflated endopods of thoracopods 2, thadifying this pair of limbs into
grasping organs. Thoracopod 7 with normally devetbgut short exopod; endopod
of this thoracopod consists of 1-2 segments in fesrand absent in males. Thoraco-
pod 8 rudimentary, consisting only of small, thirRlsegmented exopod.

Three species of ten comprising this genus occtlrdrea of Japan.

KEY TO THE SPECIESOF THE GENUS THYSANOESSA

1(4). Tergites of abdomen smooth, without shardskg®osterior margin of one or
two terminal segments of abdomen occasionally sntlall spine).

2(3). Lower margin of carapace without spine. Rimtenargin of tergite of abdomin-
al segment 6 and sometimes also segment 5 witH spiaé. Eyes without con-
striction, in juveniles usually with constriction upper anterior part ....................

.......................................................................................... TL.inermis (p. 84)

3(2). Lower margin of carapace with anterior spimergites of all abdominal seg-
ments smooth, without spines. Faceted part of eyad, without constriction
............................................................................................ T2.raschii (p. 85)

4(1). Tergites of abdominal segments 3-5 with kealding in spines. (Eyes bilobed,
pyriform, constriction transverse, upper lobe nagothan lower one. Posterior
margin of each abdominal segment 3-5 with spinevdrqart of carapace with
MEAIAN SPINE) ..eeiiiiiieiiiiiiiie et 3. longipes (p. 85)
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1. Thysanoessa inermis (Kroyer, 1846)
(PI. 1, fig. 1; I, fig. 1)

Kroyer, 1846: pl. 7, figs. 2,3Thysanopoda inermis, T. neglecta); G.O. Sars, 1883: 51-52
(Euphausia inermis, Thysanoessa borealis); Hansen, 1911: 8; Lomakina, 1978: 183-185, figs.
112, 113; Baker et al., 1990: p. 74, fig. 9ihysanoessa inermis).

Description. Frontal plate of rostrum long, reaching end oftfssgment of an-
tennular peduncle, lanceolate, with pointed tipeg€without forma inermis) or with
constriction; upper lobe narrowdt fieglecta). Carapace without lateral spine. Thora-
copods identical in arrangementifermis), or thoracopods 2 modified into grasping
organs {. neglecta) due to elongated segments 4 and 5 and inflatedl Is@gments.
Distal 6th abdominal segment shorter than 2 penatt segments (4 and 5) taken
together; its posterior end with small mid-dorgaihe pointed backward. Fifth abdo-
minal segment often with similar spine.

Length of body in euphausiids from northern pargeé of Japan up to 34 mm.

Remarks. The studies of the North Atlantic euphausiid faghawed thaforma
neglecta is a stage of. inermis, represented by late larval stages and juverdslt
specimens of. neglecta are very rare and have not been recorded in tthélo Pa-
cific, particularly in the Sea of Japan (Lomakih8y8).

Nemoto (1966) discovered a phenomenon of wedgeghisage of the rate of
specimens with spines at the end of fifth and satidominal segments. The percen-
tage of specimens with two spines decreases waktdram 75% in Alaska Bay to
16% in the Sea of Okhotsk. He also reports singldsfof specimens with spines on
abdominal segments 6, 5, and 4.

Distribution. T. inermis is a widespread boreal-arctic species. In thehmas-
tern part of the Pacific Ocean it has not beenrdsmbsouth of 37° N in the Sea of Ja-
pan and the Pacific side of the South Kuril Islaridghe northeastern part of the Pa-
cific Ocean the species has not been recorded s6&2’ N. In the Atlantic Ocean it
is found north of 39° N near the American coasisthe La Manche and Skagerrak
straits. In the ArcticT. inermis is possibly circumpolar, found in all seas of Raism
the Beaufort Sea, in the east of the Canadiangpdine Arctic, and around Greenland.

In the Sea of Japan the southern boundary of gtakditional range of this spe-
cies lies north of 37° N near the continent and%iear the Japan coast. In the Tatar
Strait it occurs to 51° N. The densest swarms isfg¢phecies were observed in the east-
ern half of the sea near the northern Hokkaidothadsouth Sakhalin in spring.

Habitat and breeding. T. inermisis an epi- to mesopelagic species, in the Sea of
Japan found to depths around 1000 m (Vinogrado6819pring pre-breeding and
breeding assemblages begin to accumulate nearottleern Hokkaido in the second
half of March, with maximum concentration in theansurface layer. Then assem-
blages move northward, to the coastal zone of thehsvestern Sakhalin up to
lliynsky shoal (about 48° N). Phenological wavegessover the eastern part of the sea
northward from Hokkaido to 50° N from March to |dtay-early June. In Peter the
Great Bay mass breeding ©finermis begins in the second to third decade of April.
Diameter of egg capsules 600-925 um, perivitebipgce well developed (80-86% of
the whole egg volume).

Euphausiids of this species feed on meso- and maopankton, phytoplankton,
and if food is scarce, on detritus and other eugiids.
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2. Thysanoessa raschii (M. Sars, 1864)
(PI. 1, fig. 2; 1, figs. 2, 5)

M. Sars, 1864: 83Thysanopoda raschii), G.O. Sars, 1883: 51E(@phausia raschii);
Hansen, 1911: 42; Lomakina, 1978: 185-187, fig.;1Bdker et al., 1990: p. 72, fig. 8a
(Thysanoessa raschii).

Description. Frontal plate of rostrum broad, slightly shorteart basal segment
of antennular peduncle; tip slightly blunt in malesinted in females. Eyes round,
without constriction. Lateral margin of carapaceéhwsmall anterior spine. All thora-
copods identical in arrangement. Abdominal segmenisoth, without spines and
dorsal keels.

Euphausiids from northern part of Sea of Japan wigdximum length of body
29 mm (Pogodin, Gorbatenko, 1984).

Distribution. T. raschii is a widespread boreal-arctic species. In thefieaci
Ocean it occurs north of 40° N near the coasts & And north of 45° N near the
British Columbia. In the Atlantic Ocean it was falnorth of 40° N off the coasts of
America and the northern coast of Great Britairthi Arctic it is possibly circumpo-
lar, found near the western coast of Greenlandfiaomd the Spitsbergen and the Nor-
wegian Sea eastward to the Beaufort Sea. In thefSkgan the species has not been
recorded south of 43° N. In spring the populatiengirates as far as the most northern
part of shallow-water area of the Tatar Strait.

Habitat and breeding. T. raschii is a neritic, epipelagic species. It usually oc-
curs in depths to 200 m, more deep-water findsrare. These euphausiids mainly
feed on meso- and microzooplankton; in spring artdran on phytoplankton; and, if
food is scarce, on detritus. In the populationh&f horthern Tatar Strait the breeding
process begins in April and proceeds till late neven early August, depending on
mean temperature of a year. Diameter of eggs 33050, perivitelline space nar-
row.

3. Thysanoessa longipes Brandt, 1851
(PI. 1, fig. 3; I, fig. 3; I, figs. 7—-11)

Brandt, 1851: 128; Lomakina, 1978: 176-178, figs,1107; Baker et al., 1990: p. 68, fig.
3b (Thysanoessa longipes); Marukawa, 1928: 4T( armata).

Description. Frontal plate of rostrum long, narrow, with pothtip and median
keel, stretching to anterior region of carapacesByith transverse constriction, upper
lobe noticeably smaller. Lateral margin of carapaié spine placed slightly past its
midpoint. Endopod of thoracopod 2 elongated, alregsial to antennule; its segment
6 with lateral setae on both sides; segment 7 simatforoad, with 4 strong setae. Each
tergite of abdominal segments 3-5 with well-expedsdorsal keel; keel on segment 3
ends in robust spine; keels on other tergites sithller spines. Tergite of abdominal
segment 6 without keel, its distal margin sometiméth small spine. Euphausiids
from northern part of Sea of Japan with maximungterof body 34 mm.

Distribution. T. longipes is a Pacific widespread boreal species. It igidisted
north of 34°N near the Asian coast and north o238¢ near the American coast up
to Point Barrow (Chukchi Sea). In the Sea of Japansouthern boundary of the dis-
tributional area stretches from the Korean coa6t33°N) to Wakasa Bay (around
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35°48N) of Honshu Island. In the Tatar Strait this riealty deep-water species ap-
pears at 50°N in spring, and moves slightly soutlviia summer.

Habitat and breeding. T. longipes is an epi- to mesopelagic species, which in-
habits the Sea of Japan to depths of about 2006 the cold-water part of the sea it
occurs from 100 to 2000 m of depth in the daytimé ftom the surface to 1700 m at
night. Breeding in the Sea of Japan have not beetesl, in the southern part of the
Sea of Okhotsk this species breeds from MarcHuitle (Afanasiev, 1985). Endo and
Komaki (1979) described the larval stage§ dfongipes, beginning from calyptopis |
and to the last instar of a furcilia, as well agaoatlarval larva. The material used for
these studies was collected from a water layer wf 1560 m depth. The samples ex-
amined contained neither eggs, nor nauplii or natphi which could belong td.
longipes. Due to this fact the conclusion was made thatsihexies breeds in depths
more than 150 m. One of the authors (B.M. Borisnahaged to identify a metanaup-
lius of T. longipes from the central part of the Sea of Japan (plfildls. 7-11 ).

Euphausiids of this species mostly feed on mesad-naacrozooplankton (cope-
pods, chaetognaths, and euphausiids), but occélgi@a phytoplankton and proto-
zoa.

2. Genugfuphausia Dana, 1852

Type specie$£uphausia superba Dana, 1852.

Frontal plate of rostrum usually well developedarigular, with acute tip; rarer
short, rudimentary, sometimes absent. Eyes rouittlput constriction. Thoracopods
7 and 8 rudimentary, only with exopod in shape ol one-segmented setaceous
plate; endopod absolutely reduced. Other thoracopasle normal arrangement, simi-
lar with each other.

The genus comprises 32 species. Three species iadtie Sea of Japan, though
in the Russian waters of this sea only one speigmcifica, has been found.

1. Euphausia pacifica Hansen, 1911
(PI. 1, fig. 4; 1l, figs. 4, 6, 7; 1ll, figs. 1-6)

Hansen, 1911: 28; Lomakina, 1978: 129-130, fig.Bdker et al., 1990: p. 64, fig. 22a,
23b.

Description. Rostrum without frontal plate, anterior margincafapace in shape
of obtuse angle, sometimes with slightly rounded. €darapace without keel, lateral
margin with median spine. Eyes without constrictilde in T. raschii, of normal size
and almost round in shape. Basal segment of antewitn small flat tubercle, sharp-
ly pointed and directed obliquely upward; uppett phrsegment slightly flattened and
bears row of short setae with tips curved forw@rdrsal side of abdominal segments
without keels and spines. Length of body up to 25. m

Distribution. E. pacifica is a Pacific widespread boreal species, also patirej
northern subtropical regions. It is distributedthasf 33—34°N near the Asian coasts,
of 38—-40°N in high seas, and of 26°N near the Acagricoast. In the Sea of Okhotsk
it has been recorded only in the southern halfiaride Bering Sea only in the south-
western half. In the Sea of Japan the speciesidgitius, distributed from the Tsu-
shima Strait to the most northern shallow-waterae@f the Tatar Strait.
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Habitat and breeding. E. pacifica is an epi- to mesopelagic species, in the Sea
of Japan inhabiting depths to 1000 m (Vinograd®§8). Diurnal vertical migrations
are observed in euphausiids 8 mm long and largehd cold-water regions of the sea
assemblages are densest at depths of 200—-300ha gaytime and from the surface
to 150 m at night. In the warm-water regions ass¢egds are densest at depths from
300 to 400 m in the daytime. Considerable denditassemblages is registered to
depths of 600-650 m. Young euphausiids with bodgtle up to 7—8 mm remain in
the upper 100-m layer day and night.

From February to ApriE. pacifica breeds, and the phenological wave of near-
surface assemblages of pre-breeding and breedihgnkwves from the southwestern
part of Honshu Island northward to Hokkaido. Eupstids gather in assemblages at a
near-surface temperature of 6—7 °C and dissemimag® temperature reaches 16 °C
(Komaki, 1967). This is the main period of interesimshore krill fishery in Japan. In
the eastern region of the sea the phenological wtares in February and moves from
south to north. Breeding begins in the northerri bthe Tatar Strait only in July,
when water warms up to 13-14 °C, it is most inteméh August-September and ends
in mid-October (Pogodin, 1981, 1990). There areoalnmo data ok. pacifica breed-
ing in the coastal waters of Primorye. One of ththars (B.M. Borisov) found the
eggs oft. pacificain Amursky Bay (Peter the Great Bay) on Novemb&r2D04. Ac-
cording to A.G. Pogodin’s data (1982) the diamefeE. pacifica egg capsules range
from 425 to 625 um, and according to B.M. Borisowigoublished data the diameter
is 370 to 530 um (at the diameter of egg capswaalg¢o 530 pum, the diameter of an
embryo was 340 pm).

The diet of these euphausiids includes wide rardigebjects; their preference is
for meso- and microzooplankton, whereas phytoptankind detritus are consumed
rarer.
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Plate I. Full-length lateral view: 1 Fhysanoessa inermis; 2 —T. raschii; 3 —T. lon-
gipes, 4 —Euphausia pacifica
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Plate I1. Dorsal view of anterior part of body (1-4), thavpods 7 (5, 6), palp of
mandible (7): 1 Thysanoessa inermis; 2, 5 —T. raschii; 3 —T. longipes, 4, 6, 7 —
Euphausia pacifica
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Platelll. Larval stages dEuphausia pacifica (1-6) andThysanoessa longipes (7—11):
1 — nauplius (N1); 2, 7-9 — metanauplius (7 — abelordorsal view, 8 — antenna,
9 — lateral view); 3 — calyptopis |; 4, 10 — calypis Il; 5, 11 — furcilia (FO);
6 — furcilia (5N)
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SUBPHYLUM CHELICERATA HEYMONS, 1901*

CLASS PYCNOGONIDA Brunnich, 1764

Elena P. Turpaeva

General characteristics

The class Pycnogonida (the later accepted namd2amtepoda, or Podosomata)
includes peculiar, exclusively marine animals whitmbine morphological features
of the Crustacea and the Chelicerata. Owing to saxterior resemblance to
terrestrial spiders they got the name “sea spidémnsthe pycnogonids some features
of primitive organization are preserved, and thiasg represents an independent
group, like the Chelicerata or the Mandibulata (Dpr& Arango, 2004).

The bodies of the pycnogonids, living in the Sealapan, consist of a four-
segmented trunk, proboscis, small abdomen, andhgeies of appendages (pl. |, fig.
1). Some species have segmented trunks, in oteegsnents of trunks are fused.
Every segment has a pair of lateral processeswtiibh the legs articulate. The first
(cephalic or ocular) segment has in addition smadtesses for the first, second, and
third pairs of appendages, as well as a protrugliraposcis. There is an ocular
tubercle on the dorsal side of the cephalic segnesdring four eyes — a pair of
anterior and a pair of posterior ones. Segmentadsbe protruding abdomen with an
anal opening on its end.

The pycnhogonidsappendages consist of segments. The first paippérsdages
(chelifori) of the Sea of Japan pycnhogonids usualiysist of two segments: the
straight cylindrical first segment (scape) andstbeond segment (chela) consisting of
a broadened proximal part (palm) with two fingermevable and immovable (pl. |,
fig. 2). Appendages of such a type serve for graspnd holding of prey, but in some
species these appendages are reduced. The sedonfigmpendages (palpi) is tactile
organs; the number of segments of this pair rafrges one to ten (the species of the
genusNymphonellghave up to 20 segments). The third pair of appezsiéavigers) in
males is assigned to bear progeny, and both maldeanale ovigers also serve for
cleaning the body of sessile organisms living dinydroids, alcionarii, bryozoans and
others). The oviger consists of five-ten segmehts seventh to tenth ones are armed
with thin flat compound spines with toothed or stfoedges, and the tenth one of
many species has a small claw on its end.

The next four pairs of appendages are legs. Treedegll pycnogonids consist of
eight segments, every one of which have its ownenammamed by its number (first,
second, third, etc.). The first three segmentsallysshort, are called coxae. The next
three segments are long: the fourth segment isnarfethe fifth and sixth segments
form a tibia (they are called tibia 1 and tibia @respondingly). Relatively short
seventh and eighth segments form a tarsus; thentbegegment (called the tarsus

! In the last decade specialists oppose the classogpnida to the rest of the chelicerates (Eu-
chelicerata) or regard it as a sister group tootller modern arthropods (Euarthropoda) —
Editorial note
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proper) may be straight or calyciform; the eightlyraent (propodus) may be straight
or slightly curved; it bears a main, or terminawland a pair of auxiliary claws on its
end. There are several basal spines on the sdledfighth segment's ventral side.
Some species have a small protrusion (heel) witielapines at the proximal part of
the sole.

The digestive system of the pycnogonids consista pharynx (foregut), mid-
intestine, and a hind-intestine. The pharynx igaséd inside the proboscis that has a
triangular mouth, provided with three cutting ptat8lips"), on its end. There is a so
called "filter" at the proximal part of the pharynkhe "filter" is a net of chitinous
threads, densely interlaced with one another, whallls back large particles coming
through the mouth. The mid-intestine is situatethm trunk; it is quite short, but has
many branches (diverticula), supplying nutrientdegs. The hind-intestine is very
short and has no outgrowths. It extends throughatidomen and opens through the
anus.

There is no blood-vascular system, but there arenke through which liquid
circulates, transporting nutrients from the divara of the intestine to the muscles.

The nervous system of the pycnogonidsnsists of two anterior ganglia
(suprapharyngeal and subpharyngeal) innervatingeyles and the first to third pairs
of appendages and of a chain of four ganglia iraterg every segment of the trunk;
nerves extending to the legs also originate fromséhganglia.

The reproductive system of the most pycnogapdcies consists of a U-shaped
tube, lateral outgrowths of which extend inside fhst, second, third and fourth
segments of the legs, where germ-cells mature. d@ymrdsare dioecious animals.
Sexual pores are situated on the second coxaeeofetis on their ventral sides,
females having such pores on all legs, males hethird and fourth legs.

Usually females are larger than males; their truaresmore robust. The males in
most species have thinner trunks, relatively mdmngated and having stronger
armature of spines and setae. Males of the famiigmphonidae, Ammotheidae,
Callipallenidae have longer ovigers than femalég, fifth segments (the longest
segments of these appendages) are noticeably curied for the families
Phoxichilidiidae and Pycnogonidae, only males haxigers.

During the period of breeding males wind mucougdsowith eggs round their
ovigers. The eggs stick together by the secretichemale's cement glands situated
on the dorsal sides of the femurs. Growing lantag en the male's body for quite a
long time and seemingly feed on the organisms divan its surface. Larvae of the
most species parasitize on hydroids.

Adult pycnogonidsare free-living animals, some species are ectopesad hey
feed on soft tissues of hydroids, sea anemonégfighes, sponges, corals and, more
seldom, on mollusks, starfishes, and sea urchirey; also feed on benthic protistans
(Komokiacea).

The sea spiders are benthic animals that sometineegble to swim. They can be
caught by bottom trawls, dredges, sometimes theyirgo benthic traps; they may
rarely be taken by plankton nets and other peléiging gear. The pycnogonids
should be preservad 70% alcohol, or at least in neutralized formalneparation in
some cases is necessary for the identification &fpecies. During this process
appendages should be separated as whole unitsvidedliinto segments, without
destruction of the adjoining segments, becausedhelation between the lengths of
segments may be important for identification.
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The class Pycnogonida is currently divided intdarger taxa than families. The
section on sea spiders is based on the taxonorsiemsyproposed by Schimkewitsch
(1929) with minor later additions and changes @tilt 1942a,b; Hedgpeth, 1948;
Pushkin, 1993). Ten families are established withanclass, namely: Ammotheidae,
Nymphonidae, Callipallenidae, Phoxichilidae, Awoskecidae, Colossendeidae,
Decolopodidae, Rhynchothoracidae, Endeidae, anddgpnidae.

At present there are 50 species of the pycnogorgdistered for the Sea of
Japan, belonging to 17 genera and 6 families, a€lwB1 species of 7 genera and 4
families occur in the Russian waters of the Sedapan. The taxa which have not yet
been found in this region are marked with an asi€).

Systematic part
KEY TO THE FAMILIES OF THE CLASS PYCNOGONIDA

1(8). Adults have chelifores; in some species &els reduced to small buds.
2(5). Both sexes have palps, consisting of 5 tami@0 segments.
3(4). Chelifore strong, longer than proboscis, vilitsegments; fingers of chela have
teeth or tubercles on inner margin; palp consists-@ Segments ...........cccccoeeueee
.................................................................................... Nymphonidae (p. 94)
4(3). Chelifore feeble, shorter than proboscishwit-3 segments; fingers of chela
reduced, or not reduced, but without teeth on infmargin; palp of both sexes
consists of 8-10, or 20 segments .........cccceeeeeeeenen. TAMMotheidae (p. 105)
5(2). Palp absent, or consists of 1-4 segments.
6(7). Both sexes have ovigers composed of 9—10 esetwith compound spines on
4 distal SEgMENTS ..o e *[11.Callipallenidae (p. 119)
7(6). Only males have ovigers composed of 5—6 SBEME.......ccccoeveviiieiiiii e,
........................................................................... I\Phoxichilidiidae (p. 122)
8(1). Adults without chelifores.
9(10). Palp consists of 8-9 segments; oviger of Iseixes consists of 10 segments,
with claw and several rows of COMPOUNd SPINES. e vvvvvvvvniiniiiiieeeeeee e eeee e
............................................................................. *\Colossendeidae (p. 127)
10(9). Palps absent; ovigers absent or presentiomhales, with 7-9 segments ..........
............................................................................... VIPycnogonidae (p. 129)

I. FamilyNYM PHONIDAE Wilson, 1878

Trunk elongated and divided into segments (excludie genu®aranympholn
segment 1 with broad anterior part and narrow midiie, forming neck. Chelifore
long, 2-segmented, with well-developed chela. Raidger than proboscis, consists of
4-7 segments. Oviger of both sexes consists ofeffhents, segments 7 to 10 have
compound spines placed in single row. 4-6 paitegsd present.

Only one genus of this family is represented inSba of Japan.
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1. GenusNymphon Fabricius, 1794

Type speciesPycnogonum grossipésabricius, 1780.

Trunk elongated, cylindrical, smooth, appendagasallys covered with setae;
segment 1 long, moderately broadened anteriorlck neell-expressed; lateral
processes separated by intervals. Ocular tubeitclatesd on posterior part of neck.
Abdomen cylindrical. Chelifore covered with setaeape slender, cylindrical, longer
than proboscis; chela broader than scape, findendes or longer than palm, usually
with teeth on inner margin. Palp consists of 5 sags) segments 2 and 3 usually
long, segments 4 and 5 shorter, with thick setagged 10-segmented, segments 4
and 5 longest, 4 distal segments short, with roweashpound spines, terminal claw
with teeth on inner margin. Legs several times éorthan trunk, femur and both tibia
longest of all segments, tarsus varies in lengtbpg@dus longer or shorter than tarsus,
propodus armed with short spines and setae anadt species also has longer basal
spines on proximal, medial, or distal part of sotealong entire sole surface. Main
claw well-developed, auxiliary claws vary in lengéibsent in some species.

There are 13 known speciesMymphonin the Sea of Japan, 8 of which occur in
the Russian waters.

KEY TO THE SPECIES OF THE GENUS NYMPHON

1(26). Auxiliary claws present.

2(13). Compound spines of oviger serrate, with maie of lateral teeth.

3(6). Propodal sole armed with large, strong spiless or equal to propodal diameter

in length, situated proximally or distributed owatire sole.

4(5). Proboscis slightly shorter than cephalic seginof trunk; segment 2 of palp

shorter than segment 3; ocular tubercle tall, wimted top ........cccevvvvieeeinniinnnee.
....................................................................................... N. grossipes (p. 96)

5(4). Proboscis much shorter than cephalic segnssument 2 of palp equal to

segment 3 or longer; ocular tubercle low, with paihor flat top and small
lateral tubercles ..., Rl. brevirostre (p. 97)

6(3). Large spines on propodal sole poorly devalageabsent.

7(12). Neck slender, long, more than half lengtleegfhalic segment; segments 4 and
5 of palp almost equal in length; spines on progadaardly noticeable, placed
medially, in groups of 2—3 spines.

8(9). 2 tall tubercles in shape of truncated cosiegated on cephalic segment near

Chelifores’ DasSeSs .....coevvvvvveiiiieiiiieeeeeee e Bl. striatum (p. 98)

...................................................................................... M. longitarse (p. 99)
10(11). Ocular tubercle with rounded top, auxiliatgws very small ............ccccevvvvnenee
............................................................................ N. longitarse longitarse
11(20). Ocular tubercle cylindrical, with conicabipted apex; auxiliary claws reach

middle of main claw .....................cee. *N. longitarse e ongatum (p. 99)
12(7). Neck relatively short and thick; segmenf pap much shorter than segment 5;
no large spines on propodal sole ...........~x.N. longitarse brevicollis (p. 100)

13(2). Compound spines with 1, 2, or more paifaiaal teeth, no serration.
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14(15). Compound spines with 1 pair of large ldtarath; propodus armed with 6—7
spines distributed over entire sole .......cccce......... 5N. bisseratum (p. 100)

15(14). Compound spines with 2 or more pairs @rkdtteeth.

16(19). Fingers of chela longer than palm, almtsight, only tips curved.

17(18). Processes of ovigers situated on proxiradl @f neck, just in front of lateral

processes of 1st1egs .......ccccceevviiviiemeeeemeeeeeeeeenn XN japonicum (p. 101)
18(17). Processes of ovigers situated on antesadrgd neck at place where cephalic
segment expands ........cccceeeeeeeeeeee s i XN micropedes (p. 101)

19(16). Fingers of chela falciform.

20(23). Fingers of chela thin, equal in length &np

21(22). Propodal sole armed with small spinulesqafal Size .........ccocooeeeiiiiiiiiinn.

.................................................................................... N* kodanii (p. 101)

22(21). Propodal sole armed with spinules and séJ&-6) large spines, situated
medially and distally ...........cccccouiviniiiiinns a\. hodgsoni (p. 102)

23(20). Fingers of chela shorter than palm.

24(25). Trunk and appendages covered with pecliiurcate setae; neck long,
processes of ovigers situated on sides of neckmall distance from lateral
processes of 1st legs; 12-15 large spines aloggHer propodal sole ............

...................................................................................... N*stocki (p. 102)

25(24). Trunk with long simple setae on lateralgesses and leg segments; neck
short, thick; processes of ovigers in contact viigh legs lateral processes;
fingers of chela in adults with small tuberclesioner margin, no teeth, in
juveniles fingers of chela with dense short blwedth; propodal sole armed
with row of spinules and 4-6 large spines, situatedially and distally .........

......................................................................... N. braschnikowi (p. 103)

26(1). Auxiliary claws absent.

27(28). Palp 3 times longer than proboscis, withnmsnts 4 and 5 equal in length;
compound spines serrate, with one pair of latezatht tarsus longer than
propodus, main claw shorter than propodus .......cccceeevviiiiiiiiiiiiieeeeee e,

.................................................................. a\. uniunguiculatum (p. 104)

28(27). Palp 2 times longer than proboscis; itsmeag 4 shorter or occasionally
almost equal to segment 5; compound spines withraklarge lateral teeth;
tarsus and propodus almost equal; main claw equaiapodus or longer .......
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1. Nymphon grossipes (Fabricius, 1780)
(PL. 11, figs. 1-6)

Schimkewitsch, 1930: 400—-415, figs. 101-106; Lo4inainsky, 1961: 69—70; Utinomi,
1971: 318, Turpaeva, 2004a: 1087-1088, figs. 1, 1-4

Description. Trunk slender, smooth; segment 1 almost as longllasther
segments combined, greatly expanded anteriorlyk migi. Lateral processes long,
separated by more than their diameters. Oculardlébéall, cylindrical, with conical
pointed apex; eyes large, pigmented. Proboscisdmtial, as long as segment 1 of
trunk. Abdomen straight, slightly longer than 4#teral processes. Chelifore strong;
scape longer than proboscis; chela as long as suedfeshort setae; fingers short,
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thick, in some specimens 2 times shorter than paith, equal teeth on inner margin.
Palp almost 1.5 times longer than proboscis; itpremt 2 shorter than segment 3;
segment 4 almost twice shorter than segment Jldisgments densely covered with
setae. Oviger long (male oviger 1.5 times longanttrunk), thin; segments 4 and 5
longest, slightly broadened distally; segments 6edidbined shorter than segment 5;
compound spines thin, denticulate, with one paitacfe lateral teeth. Legs 4 times
longer than trunk; coxae short; femur slightly lenghan tibia 1; tibia 2 1/3 longer
than femur; tarsus usually longer than propodusiay also be shorter (especially in
juveniles); propodus slightly curved, with one rafvspinules and 4-8 large spines
proximally and often also medially on sole; maiavelstrong, curved, slightly longer
than half of propodus; auxiliary claws as long al bf main one. Body length 6 mm,
width — 54 mm.

Geographical distribution. N. grossipess a circumpolar arctic-boreal species.
In the Pacific Ocean it inhabits the Bering Sea 8eOkhotsk and the northern part
of the Sea of Japan (near the South Sakhalinjsdt@ccurs on the Pacific side of the
shelf zones of the Kuril and Japan islands.

Vertical distribution. N. grossipess found in depthérom 4 to 1466 m. In the
seas of the Russian Far East it has been foundebet20 and 592 m of depth.

Remarks. The species varies greatly, especially towards libeders of its
geographical range. Thus, for example, in the RaGi€ean, east of Honshu Islamd,
heterospinunwas found (Hedgpeth, 1949), which Losina-Losinsk96(1) and later
Hedgpeth (1963), assigned tb grossipesHedgpeth also considels nigrognatum
Hilton, 1942, found off Vancouver Island, aNd oculospinuntilton, 1942, found in
the Gulf of California, to be the forms b grossipesLosina-Losinsky, in his studies
of the specimens from Far Eastern seas (1961)s nioéd there are transitional forms
betweerN. grossipeandN. mixtumKroyer.

2. Nymphon brevirostre Hodge, 1863
(PL. 1N, figs. 7-13)

Schimkewitsch, 1930: 392-400, figs. 98, 99; Lodinainsky, 1961: 51 (pl. 1), 67-69;
Hedgpeth, 1949: 235 (tabl. 1), 242 (tabl. 2), 248; Turpaeva, 2004a: 1086.

Description. Trunk small, but robust, cylindrical, almost sntgosegment 1
equal to segments 2 and 3, anterior part rathexdered, neck short. Ocular tubercle
low, in shape of truncated cone, with two lateramips (“shoulders”). Proboscis
cylindrical, rounded on top, shorter than segmeaotf ttunk. Abdomen straight, short.
Chelifore strong, with sparse setae; scape andackeglal in length, as long as
proboscis or slightly shorter; fingers shorter th@im, both armed similarly. Palp
thin, short, slightly longer than scape of chelfosegment 2 as long as segment 3 or
slightly longer; segment 4 shorter than segmentOSiger has normal length,
compound spines lanceolate, serrate, with onegbd@teral teeth. Legs slightly more
than 3 times longer than trunk, with sparse stetdes 2nd coxa 1.5 times longer than
each of 2 others; femur and tibia 1 almost equigi 2 longest; tarsus shorter than
propodus, propodus gently curved, with severaldagines proximally and medially
on sole; main claw as long as 1/3 to 1/2 of progodtrong; auxiliary claws equal to
half of main claw or shorter. Body length about Bim
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Geographical distribution. N. brevirostreis a circumpolar arctic-boreal species.
It is greatly variable; 9 subspecies were founthim Arctic region (Losina-Losinsky,
1935; Turpaeva, 2004a). In the Far Eastern seRsisdia it occurs in the Bering Sea,
Sea of Okhotsk, and the northern part of the Sekawén, where it was recorded near
the western coast of the South Sakhalin and inTdugr Strait. A subspecigs.
brevirostre kurilensid.osina-Losinsky, 1961 occurs in the Pacific Ocearthe shelf
surrounding the Kuril Islands. In the Sea of Okhkptsear the Yamskie Islands.
brevirostre ochoticumTurpaeva, 2004 has been recently described. OriNdrth-
American shelf two forms were found, describedamicrocollisHilton, 1942 and\.
gracile Hilton, 1942, but Hedgpeth (1949) considers thermé ofN. brevirostre

Vertical digtribution. The species is distributed from the littoral zomex depth
of 677 m.

3. Nymphon striatum Losina-Losinsky, 1929
(PL. 1, figs. 7-12)

Losina-Losinsky, 1929: 538-340, fig. 1; 1933: 64-6@. 13; 1961: 59; Nesis, 1967:
248; 1976: 77, fig. 178; Hong, Kim, 1987: 139, 166%;, Nakamura & Child, 1991: 61-62;
Nakamura, 1994: 15; Turpaeva, 2004a: 1092-1093.

Description. Trunk elongated, slender; lateral processes sehbst twice their
own diameters. Cephalic segment equal in lengtlegbpart of trunk; neck very long,
thin, in large specimens reaches half length ohabp segment; neck of juveniles
slightly shorter. Anterior part of segment 1 braaekk 2 tall tubercles in shape of
truncated cone situated near frontal margin. Prbosylindrical, 1.5 to 2 times
shorter than segment 1. Abdomen short, slightlyaegpd medially, erected almost
vertically. Chelifore moderately long; scape longkean proboscis; chela slightly
shorter than scape; fingers with curved tips, dljgkhorter than palm. Palp thin; its
segment 2 slightly longer than segment 3, segménamd 5 equal in length, or
segment 5 slightly longer. Male oviger 1.5 timeeder than trunk; female oviger
slightly shorter than trunk; segment 4 longest; pound spines serrate, with one pair
of lateral teeth. Legs 3.5 to 5 times longer thamkK, thin, with sparse long setae;
femur slightly shorter than tibia 1; tibia 1 shertkan tibia 2; length of tarsus varies:
large specimens’ tarsus twice longer than propoggniles' tarsus almost equal to
propodus; propodal sole armed with one row of dpsuamong which 2-3, rarer 5,
large spines situated medially, sometimes larg@espiabsent. Main claw heavy,
slightly curved distally, shorter than half of pomjus; auxiliary claws slightly shorter
than half of main one. Body length about 8 mm.

Geographical distribution. N. striatumis known only from the Far Eastern seas.
It occurs off the north-eastern coast of the Kd?eainsular, near Hokkaido Island, the
eastern coast of Japan and in Toyama Bay; it  falsnd near the Pacific Ocean
sides of Shikotan and Kunashir islands (the Kurdsll in the south of the Sea of
Okhotsk. In the Sea of Japan it was recorded heatdast of Primorsky Region (from
Possjet Bay to De-Kastri Bay) and the south-westeast of Sakhalin Island.

Vertical distribution. The species is sublittoral; it occurs at depth&-if80 m.
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4. Nymphon longitarse longitarse Kroyer, 1844—-1845
(PIL. IV, figs. 1-5)

Schimkewitsch, 1930: 434-451, figs. 118-120; Loginainsky, 1935: 15, 30-31; 1961:
65; Hedgpeth, 1949: 247-248; 1963: 1330-1331; Wtinol971: 318-319 Nymphon
longitarse.

Description. Trunk thin, smooth; cephalic segment longer thameeghothers
combined, slightly expanded anteriorly; neck vemspnd and thin; lateral processes
rather long, divided by broad intervals. Probosgiindrical, almost 1.5 times shorter
than cephalic segment. Ocular tubercle cylindrieigh conical rounded top; eyes
large, pigmented. Abdomen short, straight. Chadifdhin; scape longer than
proboscis; chela slightly shorter than scape; fisgdmost equal in length to palm,
tips curved. Palp longer than proboscis; segmerda®23 equal; segment 4 slightly
shorter than segment 5; segment 5 lanceolate, Sigligtly shorter than segment 3.
Male oviger more than 1/5 longer than trunk; segsiehand 5 equal in length;
compound spines small, lanceolate, denticulatey wite pair of lateral teeth. Legs
very thin and long, with short sparse setae; 2n@ @most equal in length to 1st and
3rd coxae combined; femur in females slightly seijltibia 1 longer than femur and
shorter than thin and very long tibia 2; tarsus aaintwice longer than propodus;
propodal sole with row of thin short spinules, Usu2-3 larger spines situated
medially among them. Losina-Losinsky (1935) notidédt such "large" spines often
barely different from others, or even specimen rhaye these spines on some legs
and do not have them on others. Main claw twicertehdhan propodus, almost
straight, gently curved distally; auxiliary clawsry small. Adult body length about
7 mm, width about 60 mm.

Geographical digtribution. Nymphon longitarse longitarsés a widespread
circumpolar boreal arctic subspecies. It is distiédl in the Barents, White,
Norwegian and Greenland seas, Baffin Bay and thds[ftrait, in the north-western
part of the Atlantic Ocean near the eastern coateoNorth America up to latitude
40° N, also in the Bering Sea, Sea of Okhotsk,d@dapan (Peter the Great Bay, Olga
Bay, the western coast of Sakhalin), and near tdl Islands. It mostly inhabits the
sublittoral zone.

*Nymphon longitarse elongatum Hilton, 1942
(PL. 1V, figs. 12-15)

Hilton, 1942a: 5; Hedgpeth, 1949: 251-252, fig. BRing, Kim, 1987: 158, fig. 15
(Nymphon elongatum

Description. This subspecies differs from nominative speciestalh ocular
tubercle with conical top and lateral tuberclesshworter fingers of chela, and longer
tarsus of leg (2.5 as long as propodus).

Geographical distribution. N. longitarse elongaturnccurs in the north-western
part of the Pacific Ocean, in the eastern parhef$ea of Japan (Toyama Bay), near
the north-western coast of the Korea Peninsulaiaritie East China Sea at depths
from 16 to 1600 m.
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*Nymphon longitarse brevicollis Losina-Losinsky, 1929
(PI. 1V, figs. 6-11)

Losina-Losinsky, 1933: 68—69; 1935: 30-34, fig1961: 65—66; Hedgpeth, 1949: 248;
1963: 1331 lymphon longitarse brevicol)is

Description. This subspecies differs from nominative speciemare compact
trunk. Neck shorter and thicker, shorter than balfephalic segment; ocular tubercle
low, with flat top; proboscis only 1.5 times as ghas cephalic segment of trunk. Legs
not as thin as iM. longitarse longitarsebut of same length; tarsus only 1.5 times
longer than propodus; usually propodal sole lackgdr spines; auxiliary claws
noticeably longer and reach 1/3 of main claw. Pafher long; its segment 4
noticeably, sometimes even twice, shorter than segrh, but in some specimens
these segments may be almost equal, like those laimgitarse longitarse.

Geographical distribution. This subspecies is mainly high arctic, but also
occurs near Sakhalin Island (at the Terpenyia Basaace) and on the Pacific Ocean
side of the South Kuril Islands. In some regidhslongitarse brevicolliss found
along withN. longitarse longitarse.

5. Nymphon bisseratum Losina-Losinsky, 1961
(PL. 111, figs. 1-6)

Losina-Losinsky, 1961: 66, fig. 4.

Description. Trunk robust, smooth; lateral processes separatdelsk than their
own diameters, longer than trunk width, slightlyparded distally; each with several
long setae dorsally on distal margins. Cephalicmeeg equal to or longer than
another part of trunk, slightly broadened anteyiorleck elongated. Ocular tubercle
low, with rounded top, situated near base of neplosite oviger implantation; eyes
large, pigmented. Proboscis cylindrical, noticeabhorter than cephalic segment.
Abdomen long, reaches as far as distal edge afdakste of 4th legs. Chelifore feeble;
scape equal to proboscis and to chela, fingerslegumalm in length, gently curved,
bearing small teeth. Palp 1.5 times longer thamgsois; its segments 2 and 3 equal;
segment 4 twice shorter than segment 5; both distahents covered with short setae.
Compound spines of oviger with rounded tips andh witly one pair of lateral teeth.
Strong legs covered with setae; 2nd coxa longer flsd and 3rd combined; tibia 1
longer than femur; tibia 2 much longer than tibiatdrsus slightly shorter than
propodus. Main claw almost 3 times shorter tharppdos; auxiliary claws longer
than half of main claw. Propodal sole bears 6-Gdapines medially and distally and
several spinules between them. Measurements of@mdyspecimen available: trunk
length 7.25 mm, proboscis 1.5 mm, palp 2.2 mm2teg mm.

Geographical distribution. The only specimen was caught in the Sea of Japan
near the western coast of the South Sakhalin, theatown of Nevelsk, at a depth of
101 m.
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*Nymphon japonicum Ortmann, 1891
(PI. VI, figs. 1-8)

Ortmann, 1891: 158-159, pl. 24, fig. 1; Hedgpetty 249, fig. 20; Hong & Kim,
1987: 158-160, fig. 16; Nakamura, 1987: 5-6, fig. 3

Description. Trunk elongated, segmented; lateral processesnes tonger than
their diameters, separated by almost as long aslémgths. Neck 3 times as long as
broad, anterior part of segment 1 only twice broattean neck width. Oviger
implantations in contact with 1st lateral processasular tubercle low, with rounded
top, situated near neck base; eyes pigmented. &risboylindrical, 1.5 times shorter
than cephalic segment. Abdomen straight, reachgsldedistal margins of 4th lateral
processes, protrudes obliquely upward. Chelifa@ngt scape cylindrical, longer than
proboscis, evenly armed with sparse setae and fosetae on distal margin; chela
shorter than scape; fingers longer than palm, dlsioaight, with curved tips. Large
specimens have 30 large teeth on immovable finger3® smaller teeth on movable
one. In juveniles immovable finger armed with 19-8®vable finger, with 27-40
teeth. Palp thin; segment 2 longest; segment 3elotigan segment 5; segment 5
greatly longer than segment 4. Oviger: 5th segrwgest, 1.5 times longer than 4th
one; both segments armed with short setae; segfehtee times shorter than
segment 5, evenly covered with setae; compoundcesgiear 3 pairs of lateral teeth;
terminal claw only slightly shorter than terminabgsent, armed with 7 teeth on inner
margin. Legs long; 2nd coxa longer than dstl 3rd combined; femur shorter than
tibia 1, whereas tibia 1 noticeably (almost 1.5enshorter than tibia 2; tarsus and
propodus subequal; large spines sparsely distdbater propodal sole. Main claw
less than half of propodus; auxiliary claws lontem half of main one.

Geographical distribution. N. japonicumis distributed along the eastern and
western coasts of Japan, in the western part ofshgaru Strait, off the south-eastern
coast of the Korea Peninsula and in the Korea tStEastribution pattern ofN.
japonicumsuggests that the species penetrates as far awiieeastern part of the
Sea of Japan.

Vertical distribution. It occurs at depths of 30-439 m.

*Nymphon micropedes Hedgpeth, 1949
(PI. VI, figs. 1-5)
Hedgpeth, 1949: 254-256, fig. 24.

N. micropedess known from the Pacific shelf of the northerrrtpaf Honshu
Island, from Suruga Bay to the Tsugaru Strait. Khewn bathymetric range is 85—
923 m.

*Nymphon kodanii Hedgpeth, 1949
(PL. V1, figs. 6-10)

Hedgpeth, 1949: 252-254, fig. 23; Turpaeva, 2002B0-1231, figs. 1, 9-12

N. kodaniiis distributed near the western coasts of Honsttlikyushu islands
(south of 40°N) and in the eastern part of thedddapan at depths from 140 to 1200 m.
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6. Nymphon hodgsoni Schimkewitsch, 1913
(PI. V, figs. 1-6)

Schimkewitsch, 1913: 244-248, figs. 15-25; 193@-%17, figs. 155a, 156a, 158, 160—
166; Losina-Losinsky, 1933: 71; 1961: 63; HedgpetB49: 250-251, fig. 21; Turpaeva,
2004b: 1234-1235, fig. 4.

Description. Trunk robust, elongated, smooth; only distal magoi lateral
processes armed with short setae. Lateral procegsgeeximately 1.2—1.4 times as
long as broad, separated by not more than half tai diameters. Cephalic segment
longer than another part of trunk; anterior parcénbroader than neck, with small
processes of chelifores, palps and ovigers; neg;sbviger processes in contact with
lateral processes of 1st legs. Ocular tubercle Mith rounded top, slightly bent
backwards; eyes large; posterior pair larger thaterar one. Proboscis straight,
cylindrical, equal in length to cephalic segmenbdamen straight, longer than fourth
lateral processes, protruded obliquely upward. i@hel slightly shorter than trunk;
scape shorter than proboscis, expanded mid-distdigia longer than scape; fingers
bearing long teeth placed at angle to palm, gemityed, their thin tips cross; length
of fingers as a whole equal to length of palm,imrhovable finger much shorter than
movable one. Palp rather thin; its segment 2 diigloinger than segment 3; oval
segment 4 about 1.5 times as long as broad; sedimamaight, lanceolate, 2.5 times
longer than segment 4. Oviger more than twice lotiggn trunk; its segment 4 almost
straight, equal to segments 1 to 3 combined; irenaegment 5 longest, expanded
distally and curved proximally; 4 distal segmentbeqjual; claw twice shorter than
terminal segment, thin, with 9 long teeth on inmargin. Compound spines bear 3—4
pairs of lateral teeth. Legs strong, 6 or more $ifmger than trunk; coxa 2 slightly
expanded distally, equal in length to coxae 1 armbr@bined; femur longer than all
coxae combined; tibia 1 slightly longer than fentibsia 2 one and half times longer
than tibia 1. Distal segments of legs noticeabiyrtar than other segments; tarsus
slightly shorter than propodus; propodal sole piedi with row of small spines and
several larger spines on distal half. Main claw tliurved, slightly shorter than half
of propodus; auxiliary claws 3.5 times shorter thaain one. All appendages covered
with setae, longest setae on legs. Measurementsalg: trunk 8.55 mm; proboscis
4.6 mm; chelifore 8.2 mm; palp 7.3 mm; oviger 19mn; third leg 53.5 mm.
Measurements of female: trunk 3.55 mm; probosdS inm; chelifore 3.55 mm; palp
2.8 mm; oviger 5.05 mm; third leg 15.25 mm.

Geographical distribution. The species inhabits the Sea of Okhotsk, also found
in the Pacific Ocean near the Kuril Islands anthannorthern part of the Sea of Japan
(near the western coast of Sakhalin and PlastuhtBilj has not been recorded south
of latitude 43°N.

Vertical distribution. It occurs at depths from 42 to 1530 m.

*Nymphon stocki Utinomi, 1956
(PI. VI, figs. 1-5)

Utinomi, 1955: 10-13, figs. 6, 7; 1971: 321.

The species was found near the western coast ainJapear Goto Island
(Toyama Bay), at a depth of 324 m and north of Nstend at a depth of 123 m.
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7. Nymphon braschnikowi (Schimkewitsch, 1906)
(Pl V, figs. 7-14)

Schimkewitsch, 1906: 248-251, pl. |, figs. 2b, 8b, 5a, 6a; Hedgpeth, 1949: 250, fig.
21a, c; Losina-Losinsky, 1961: 62; Turpaeva, 20079, fig. 2; 2004b: 1232-1234, fig. 3.

Description. Trunk robust, elongated, completely segmented.rahfmocesses
broad, slightly more long than broad; separated3b$ times less than their own
diameters. Cephalic segment greatly expanded arterneck well developed, bears
small processes of chelifores. Processes of ovigarlese contact with 1st legs lateral
processes, almost as long in diameter as 3/4 lenfgtteck. Ocular tubercle more
broad than tall, with flat top and large poorly ipignted eyes. Segments Il and Il of
trunk subequal in length, segment IV half shortenteach of them. Proboscis robust,
cylindrical, slightly shorter than cephalic segmentotruded obliquely downward.
Chelifore strong; scape slightly swollen distaliporter than proboscis; chela longer
than scape; palm almost straight, thicker thaneseaqa equal to it in length. Fingers
heavy, far shorter than palm; immovable finger ghatraight, wedge-shaped;
movable finger longer than immovable one, curvaikipnally; both fingers bear very
short, blunt, closely set teeth on inner margirap .5 times shorter than chelifore;
segment 2 longest; distal segments broad, rounided,combined length slightly less
than segment 3 length; segment 5 one and half tloveger than its width. Oviger
twice longer than trunk; segments 4 and 5 equérgth and longest of all others; 3
distal segments equal to one another. Compoundcespnrved, bear 3—4 pairs of
lateral teeth. Terminal claw twice shorter thannsegt 10, straight, with very densely
set small blunt denticles on inner margin. Legusbpseven times longer than trunk;
coxae short; coxa 2 strongly expanded distallyyramsgtrical; coxa 3 equal to coxa 1,
also asymmetrical; femur and tibia 1 equal; tiben2 and half times longer than each
of them; tarsus and propodus short; tarsus twiderasas broad, propodus 1.5 times
longer than tarsus, almost straight; propodal selars row of short setae and 5-6
spines, equal in length to half of propodus widtless, situated medially and distally.
Main claw almost straight, shorter than half of gwrdus; auxiliary claws small,
shorter than 1/4 of main claw. Females differ fnmales in secondary characters: they
have large genital pores on all legs and pooreaanm, but bear short tough setae on
frontal margin of trunk, distally on lateral proses, and on all appendages.
Measurements of female: trunk 7.2 mm, proboscis r@rf, abdomen 1.8 mm,
chelifore 7.7 mm, palp 4.8 mm, oviger 15.1 mm, [&gl50.9 mm.

As for juveniles, their chelae also bear short weeslgaped fingers. Distal
segments of palp shorter than segment 3. Auxilédays on legs hardly noticeable.
2nd coxa in male juveniles almost 3 times longantlst coxa, while tarsus more than
twice shorter than propodus.

Geographical distribution. N. braschnikowioccurs in the Sea of Okhotsk, on
the shelf zone of the Kuril Islands; it has alserbeecorded in the Sea of Japan near
Sakhalin Island. The finding of this species nda southern coast of Hokkaido
Island, reported by Hedgpeth, is doubtless. Judgingts appearance (Hedgpeth,
1949, fig. 21), the specimen found must be idesdifidN. hodgsoni.

Vertical distribution. The distribution range is between 26 and 120 m.
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8. Nymphon uniunguiculatum Losina-Losinsky, 1933
(PI. VI, figs. 9-16)

Losina-Losinsky, 1933: 62-64, fig. 12; 1961: 72;dgpeth, 1949: 263, fig. 29; Kim,
1984: 534, fig. 3a—f; Hong & Kim, 1987: 161; Turpae2004a: 1096.

Description. Trunk smooth; cephalic segment longer than threeradegments
combined; anterior part of it greatly expanded;knelender, tapering toward base.
Lateral processes long, twice as long as broadrvals between them equal or longer
than their own diameters. Proboscis cylindricalnsiderably shorter than cephalic
segment. Ocular tubercle low, cylindrical, withtftap and two bumps on sides; eyes
large. Abdomen short, pointed obliquely upward. l[@bre almost 3 times longer than
proboscis; scape much longer than proboscis, thiela thin, too, slightly shorter than
scape; palm almost cylindrical; fingers slightlyosier than palm, thin, bearing
numerous densely placed teeth on inner marging. \Ray thin, 3 times longer than
proboscis, like chelifore; segment 2 longest; sagm@& slightly shorter; equal
segments 4 and 5 slightly shorter than segmentvigje®in males twice longer than
trunk; segment 5 longest, segments 7 to 10 almgséalein length, bearing well-
developed densely set lanceolate, serrate compspings, having two lateral teeth
each. Compound spines on distal ends of segmemém ofithout lateral teeth.
Terminal claw with small denticles. Legs thin, médgs 7 times longer than trunk,
bearing few setae; 1st coxa shortest; 2nd coxandstilonger than 1st one, having
distal projection with genital pore; 3rd coxa méian 1.5 times longer than 1st one;
femur much shorter than tibia 1; female femur exieah tibia 1 shorter than tibia 2;
tarsus in males almost 4 times (in females — 3djrahorter than tibia 2; propodus 1.5
times shorter than tarsus; tarsus and propodus thothand straight. Propodal sole
covered with minute setules, devoid of even snpilies. Main claw slightly longer
than half of propodus, no auxiliary claws. Measwrata of male (holotype): trunk
5.3 mm, proboscis 1.75 mm, chelifore 5.05 mm, @@llb mm, 3rd leg 37.5 mm.
Female (paratype) larger than male: trunk 6.15 pimlifore 5.95 mm, palp 6.3 mm,
3rd leg 51.05 mm.

Geographical distribution. In the Russian waters of the Sea of Japan
uniunguiculatumis found in Peter the Great Bay. It also occursr rika coasts of
Hokkaido and Honshu islands, the north-westerntcofi&orea, and off the South
Kurils.

Vertical distribution. The species has been recorded at depths of 150r.770

*Nymphon albatrossi Hedgpeth, 1949
(PI. VI, figs. 6-10)

Hedgpeth, 1949: 263-266, fig. 30.

N. albatrossioccurs in the south-eastern part of the Sea @nJapar the western
coast of Honshu Island, from Toyama Bay to the Edb&rait, also south and west of
Kyushu Island in depths from 150 to 800 m.
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[l. Family AMMOTHEIDAE Dohrn, 1881

The family combines rather different forms of s@éders, having compact or
elongated trunk, segmented or unsegmented. Clelifimsists of 1, 2, or 3 segments,
poorly developed and usually shorter than probosdih feeble or reduced fingers,
completely absent in some species. Palp often tahge proboscis, consisting of 6—
10 (even 20) segments. Both males and females h@samgmented oviger, with or
without terminal claw, with compound spines, plagedows or irregularly, or with
common flat spines. Four pairs of legs present.eslélave genital pores on 3rd and
4th legs, females on all legs.

KEY TO THE GENERA OF THE FAMILY AMMOTHEIDAE

1(4). Trunk compact, disk-shaped, unsegmented orcompletely segmented (in
some specimens segmentation may be complete)allgisvcesses placed in
contact or radiate out from trunk like rays.

2(3). Chelifore 2-segmented; palp 8-9 segmentexh doof leg bears one tall dorso-

distal tUDEICIE ....ooiiiiiiiiiee e Achelia (p. 105)
3(2). Chelifore usually in shape of rudimentary $upalp consists of 4—-7 segments;
coxa 1 of leg lacks dorso-distal tubercle .....................Tanystylum (p. 114)

4(1). Trunk elongated, segmented; lateral processgsrated by broad intervals.
5(6). Chelifore consists of one segment, very smsaljment 7 of oviger curved, with
tuft of setae on convex side; segment 8 implanteside of segment 7 ..............
......................................................................... 2. Lecythorhynchus (p. 115)
6(5). Chelifore consists of 2—-3 segments; segmenftaviger not curved; segment 8
implanted on it distally.
7(8). Palp consists of 18-20 segments, distalgiariooking like whip; distal ends of
1st legs also whip-shaped ..........ccoooiieeeeeeniiiinnnnl *Nymphonella (p. 116)
8(7). Palp consists of 9-10 segments; all legsticnhwithout whip-shaped ends.
9(10). Anterior part of cephalic segment coverslanfations of chelifores hood-like;
segment 2 of oviger longest; proboscis oval..............3. Cilunculus (p. 117)
10(9). Anterior part of cephalic segment does mtec implantations of chelifores;
segment 2 of oviger much shorter than segmentahqgscis with one or two
constrictions, separating its medial oviform pamni proximal and distal
CONICAl PANS ..oooiiiiiiiiee e Ascorhynchus (p. 118)

1. GenusAchelia Hodge, 1864

Type speciesAchelia ehinatdHodge, 1864

Trunk short, shield-shaped, unsegmented, partgdlymented, or, very rarely,
completely segmented. Anterior part of cephalicnsemt has two lateral angles;
lateral processes in contact or separated by sntafivals, having different width in
males and females. Ocular tubercle situated onianfgart of cephalic segment; eyes
well-developed. Proboscis heavy, often oval, sgirsiflaped, sometimes cylindrical.
Abdomen fused with distal segment of trunk, usulalhg. Chelifore short, consists of
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2 segments; adults have vestigial chelae with redidingers or without them. Palp
consists of 6-8 segments, usually longer than pwbo Oviger consists of 10

segments, male oviger longer than female one, tpdeiw compound spines placed
irregularly, or bearing simple spines placed sirhilaLegs short, covered with

tubercles and spines; femur distally bears conicatess, larger in males, having
opening of cement gland on top in males; tarsudlsoaiciform; propodus more or

less curved; in most species propodal sole prowdéd large spines proximally and

small spines medially and distally. Main claw ubpddrge, curved; auxiliary claws

usually smaller than main one. Males have genibaé® on special process (genital
spur), situated on coxa 2 of legs 3 and 4.

KEY TO THE SPECIES OF THE GENUS ACHELIA

1(14). Trunk unsegmented, without articulation $ine
2(3). Propodal sole lacks isolated large spindgsrah processes in males long, thin,
separated by intervals, expanding distally; no ammmgl spines on oviger ..........
..................................................................................... A. borealis (p. 107)
3(2). Propodal sole bears large spines.
4(5). Dorsal side of trunk has two tubercles, ploae after another, with spines on
tops; in adults abdomen base rises over trunk seirfaaking it saddle-shaped
............................................................................ 2. bituberculata (p. 108)

5(4). Dorsal side of trunk smooth and even, withanyt tubercles.

6(7). Proboscis twice shorter than trunk, almostindyical, with rounded tip
............................................................................... *A. brevirostris (p. 108)

7(6). Proboscis robust, almost equal to trunk ingte, oval, spindle-shaped, or

pyriform.

8(9). Ocular tubercle cylindrical, tall, with comictop bearing small eyes; chelifores,

palps and legs bear long spines, covered with shiorsetae ...........c.ccccceevveeeeee.
................................................................................... *A. latifrons (p. 109)

9(8). Ocular tubercle low, conical; eyes situate@s middle part; all appendages bear

long spines without setae.

10(11). Two small tubercles with apical spines mmtal margin of trunk and at distal
angles of lateral processes; proboscis oval; dreliffionger than half of
proboscis; scape bears medial tubercle with SPINBD ..........cccccvveeeiiiiiiiinee.

............................................................................... A. kurilensis (p. 109)

11(10). Frontal margin of trunk smooth; each ldtpracess in adults bears one small
tubercle without spines (juveniles may lack suchetales, or may have 2
tubercles with apical spines on each lateral pg)¢cgsoboscis has another
shape; chelifore much shorter than half of protsosci

12(13). Proboscis spindle-shaped; propodus strontjceably curved; main claw
heavy, reaching past middle of propodus; auxilidaws slightly longer than
half of main claw ........cccccciiicccee e, 4A. alaskensis (p. 110)

13(12). Proboscis pyriform, consisting of conicakal part and large oviform part;
propodus relatively thin, curved; main claw curvedaching middle of
propodus; auxiliary claws hardly reach middle oimaaw ..............ccccvvveeees

............................................................................... B. gracilipes (p. 111)
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14(1). Trunk completely or partially segmented.
15(18). Trunk completely segmented, all segmergarseéed.
16(17). Ocular tubercle conical, eyes situated iddhe of it, proboscis relatively

slender, almost cylindrical ................commmeeooo.. 6A. SEgMentata (p. 111)
17(16). Ocular tubercle very tall, cylindrical, sysituated at its top; proboscis oval,
swollen medially ..o A. superba (p. 112)
18(15). Trunk not completely segmented, no artitutaline between segments 3
and 4.

19(20). Ocular tubercle tall, cylindrical; two coal tubercles with truncated tops
bearing spines situated dorsally on frontal madjitrunk, on ends of lateral

processes and 1st coxae of legs .............[..A. echinata orientalis (p. 113)
20(19). Ocular tubercle low, conical, frontal margimooth, lateral processes bear 2—3
tubercles with spines on tops ..........ccceeeeenee. 8A. kamtschatica (p. 114)

1. Achelia borealis (Schimkewitsch, 1895)
(PL. IX, figs. 1-5)

Schimkewitsch, 1895: 36-40, pl. 2, figs. a—b; 19889-144, figs. 34-37Afnmothea
boreali9; Losina-Losinsky, 1933: 57-59, fig. &rhmothea borealisar. japonicg; Losina-
Losinsky, 1961: 52Achelia borealisspp.japonicd; Hedgpeth, 1949: 286-287, fig. 41 k—m
(Achelia boreali}.

Description. Trunk elongated, unsegmented, smooth. Cephalic essigemall,
without tubercles. Lateral processes long, twicelasy as broad, separated by
intervals, broadening distally; each has small tclbewithout spine on anterior distal
angle. Proboscis oval, slightly shorter than tru@&ular tubercle tall, cylindrical, with
flat top, situated near frontal margin; eyes pigtadnplaced almost on top. Abdomen
almost 1/5 longer than trunk, swollen in distalfh&pered towards end. Chelifore
slightly longer than half of proboscis; scape aytinal; chela vestigial, without
fingers. Palp 8- segmented, longer than probossgment 2 longest; segment 4
shorter; other segments short; segments 7 and @eshoOviger twice as long as
trunk; segment 10 bears two compound spines; sdagnteio 9 bear 1-2 simple
spines. Legs thin, 6 times longer than trunk; cbxeears tubercle with small spine, as
tall as 3/4 of coxal length; other segments withtoiercles and spines, armed only
with setae. Tibia 1 longest; propodus almost dttailpng, slender, without heel and
isolated large spines; smaller spinules scatteved entire surface of sole. Main claw
almost 4 times shorter than propodus; auxiliaryslalightly shorter than main one.
Measurements of male: trunk 1.4 mm, proboscis 12, whelifore 0.6 mm, palp
2.8 mm, 2nd leg 8.2 mm, propodus 0.9 mm, main €l&wmm.

Geographical distribution. A. borealisis a boreal-arctic species. The subspecies
A. borealis japonicdlLosina-Losinsky) has been recorded for Peter tteatBay (the
Sea of Japan). The nominative subspecies occufgitvhite and Kara seas, in the
straits of the New Land Archipelago.

Vertical distribution. It was found in Peter the Great Bay at a depth38f m.
Vertical distribution of the nominative subspediasges from 6 to 40 m depth.
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2. Achélia bituberculata Hedgpeth, 1949
(PI. XI, figs. 1-6)

Hedgpeth, 1949: 287-289, fig. 41a—g; Nakamura &dZHi983: 6-7; Kim, 1984: 537,
fig. 6a—i; Kim & Hong, 1986: 46; Nakamura, 1987:-18, pl. 16 Achelia bituberculaty
Utinomi, 1951: 163, fig. 2; 1954: 18-20, fig. 6;719 330 Achelia ohshimai

Description. Trunk compact, rounded, unsegmented; mid-dorsalllears 2 tall
tubercles having 2-3 tops with spines near abdomase. Lateral processes
contiguous; several tubercles with spines situatedach lateral process dorsodistally.
Same tubercles with spines situated near frontagimaf trunk. Ocular tubercle tall,
with flattened top and pigmented eyes. Proboscielaoval, elongated, almost equal
to trunk length. Abdomen long, swollen in basaltpextended almost horizontally,
reaching beyond distal ends of 1st coxae of 4th.legadults abdomen tuberculated
and slightly curved upward, so that trunk looks ddaeéhaped in lateral view.
Chelifore 3-4 times shorter than proboscis; scagiedrical, almost 4 times longer
than its diameter, with tubercles on dorsal side distal end; chela small, globular.
Palp 8-segmented; segment 2 longest, almost 6 &g as broad; segment 4 with
dorsal swellings bearing stiff setae. Oviger 10rsegted; segments 4 and 5 in males
almost twice longer than segment 3; segment 6 mgdisimple spines pointed to
proximal end of segment; distal segments bear cangh@pines: 2 on segment 10,
and 1-3 (number differs from specimen to specineendther segments. Legs armed
with strong spines, situated on small tuberclegacdin males bears long genital spur
on ventral side; femur longest of all segments,rdbdabercle with cement gland
opening on dorsal side; propodus robust, almosaleéguength to tibia 2, noticeably
curved, bears 3 large spines on sole proximallyinMbaw slightly longer than half of
propodus, strong, curved; auxiliary claws slightbhger than half of main one.
Measurements of holotype: trunk 1.5 mm, probos@$ inm, abdomen 0.6 mm, 3rd
leg 4.63 mm.

Geographical distribution. The species occurs near the Pacific coast of Japan,
near the Korean Peninsula in the Sea of Japarharidast China Sea, also in Peter the
Great Bay.

Habitat. A. bituberculatais a littoral and high sublittoral species, reeatdo a
depth of 75 m. It was found in Peter the Great Bayng the fouling of special
experimental plates.

* Achelia brevirostris Losina-Losinsky, 1961
(PI. 1X, figs. 6-11)

Losina-Losinsky, 1961: 95-97, fig. 19; Nakamura &il@, 1991: 3-5, fig. 1a—f; Child,
1995: 3.

Description. Trunk rounded, unsegmented. Lateral processes trgblased in
contact. Low tubercles without spines on angledatdral processes and of frontal
margin of trunk. Ocular tubercle low, with conitap, situated near anterior margin of
cephalic segment; eyes in middle part of tubefeteboscis twice shorter than trunk,
rather slender, pointed downward. Abdomen longustbslightly curved upward.
Chelifore with vestigial chelas lacking fingersmaist twice shorter than proboscis.
Palp 8-segmented; segment 2 longest; segmenthtlglghorter than segment 2; other
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segments short, cylindrical; 4 distal segments @Vavith dense short setae. Oviger
not longer than trunk; segment 4 longest; segmesitdster; segment 3 even shorter;
other segments short; segment 10 bears two compgpinds; segment 9 bears one
compound spine. Legs twice longer than trunk, wjhrse short setae; each coxa 2 of
3rd and 4th legs ventrally bears tall conical toleewith genital pore; femur greatly
expanded distally, bears projection with spine @rgim of dorsal side; tibiae 1 and 2
equal, longer than femur; propodus quite robustvedy bears 3 large spines on sole
proximally. Main claw almost equal to propodus émdth, slightly curved; auxiliary
claws small, similar to basal spines on sole. Trlehkgth of adult specimens
1.4-1.5 mm.

Remarks. The above given diagnosis is the onedobrevirostris a holotype of
which was found in the Sea of Okhotsk, near thetts8akhalin (Tyuleniy Island), at
a depth of 48 m. Specimens from other places, ragitp this species, differ from the
holotype in the less compact trunks, taller octldercles and presence of tubercles
on distal margins of lateral processes. Specimeltscted near Japan, from depths to
479 m, have longer palps, relatively short mairwslaand longer auxiliary claws
(Nakamura & Child, 1991; Child, 1995).

The distribution pattern o&. brevirostrispresupposes that the species may occur
in the northern part of the Sea of Japan.

*Achelia latifrons (Cole, 1904)
(PI. X, figs. 13—-15)

Cole, 1904: 263-266, pl. 11, fig. 3, pl. 16, fids:9, pl. 17, figs. 1-3Ammothea
latifrons); Kim & Hong, 1986: 46-48, fig. 8chelia latifrond; Nakamura & Child, 1983: 8—
10, fig. 2 @chelia orpax.

A. latifronsis widespread on the continental shelf of the NamhPacific. It has
been recorded off California at a depth of 650 mthie Bering Sea near the Pribilof
and Unalaska islands, in Sagami Bay at a deptl® ofi,3and in the Korea Strait. It has
not been registered in the Sea of Japan yet, Hutune may be found in its southern
part.

3. Achdlia kurilensis Losina-Losinsky, 1961
(PI. X, figs. 1-7)

Losina-Losinsky, 1961: 98-100, fig. 21; Nesis, 1:9549.

Description. Trunk disk-shaped, unsegmented. Anterior part phakc segment
short, bears two tubercles with spines on topserishtprocesses broad, placed in
contact, each bears two rather tall tubercles wjitimes distally, of which posterior
tubercle larger, situated near middle of distalgmarOcular tubercle cylindrical, with
rounded apex; eyes near apex. Proboscis ovalpgsaktrunk. Abdomen almost equal
to trunk, swollen distally, with several large ®t@n dorsal side. Chelifore slightly
longer than 1/2 of proboscis; scape long, with [3etales on medial part and 3 thin
spines on distal margin; chela small, globularpFai8 segmented; in holotype (male)
palp 6-segmented, as long as proboscis, with seginkmgest; in paratype (female)
palp 8-segmented, with segment 2 longest; distgineats sparsely covered with
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setae. Oviger relatively short; oviger in malesritothan whole trunk; oviger in
females shorter than 1/2 of trunk length. Segmdnésmd 5 of male oviger longest;
segment 7 of irregular shape with long setae; sag®dears one compound spine;
segment 10 rounded, very small. Legs 4.5-5 timdsrggsas trunk; coxa 1 bears tall
tubercle on dorsal side; laterally coxa 1 armedhwétae and spines; similar setae and
spines on all other segments; femur bears tubwithespine on distal end; tibia 2 in
males bears tubercles with spines, while femala #dacks them; femur, tibiae 1 and
2 subequal in males, while in females femur lortban both tibiae; propodus curved;
heel absent; sole bears several thin setae anxijaidy, 3 relatively large spines.
Main claw slightly longer than half of propodusxdiary claws longer than half of
main one. Measurements: trunk 1.08 mm, probos€i8 ihm, abdomen 1.06 mm,
chelifore 0.64 mm, palp 1.06 mm, oviger 2.08 mrg,3el4 mm.

Geographical distribution. Type locality is Kunashir IslandA. kurilensisis
found in the Sea of Japan in Peter the Great Bay¢Bya and Vityaz Bays), and also
near the South Sakhalin.

Vertical distribution. It occurs in the littoral and high sublittoral zent® a
depth of 20 m.

4. Achelia alaskensis (Cole, 1904)
(PI. X, figs 8-12)

Cole, 1904: 266-268, pl. 12, fig. 4, pl. 17, figs:12; Schimkewitsch, 1929: 151-1586,
figs. 42-45; Losina-Losinsky, 1933: 60, fig. 1Bnfmothea alasken3jsLosina-Losinsky,
1961: 91 Achelia alaskens)s

Description. Trunk globular, unsegmented; anterior part of céphsegment
square, expanded at place of chelifore and palpamgitions. Lateral processes as
long as trunk width, expanded distally, contiguaee;h bears one small tubercle with
short spine on distal margins of dorsal side. Qaduibercle low, conical or cylindrical
with conical apex; eyes large, situated in middigubercle. Proboscis as long as
trunk, spindle-shaped, convex dorsally and almusight ventrally. Abdomen long,
slender, with tapered distal end, reaching middleaxa 1 of 4th leg, bears 3—4
spinules and several long setae on dorsal siddif@keshorter than 1/2 of proboscis;
scape with triangular projection on end; chela gnglbbular. Palp 8-segmented,;
segments 2 and 4 longest, subequal; 4 distal segraerall, rounded, ventrally armed
with strong dense setae. Oviger in females as &npalp; all its segments relatively
short and broad; segment 7 bears one compound sgigments 8 through 10 bear 2
compound spines each. Oviger in males twice as &nigp females; segments 3 to 6
elongated and rather thin; number of compound spaugial to that in females. Legs
strong, especially in females; coxa 1 short, with ¢onical tubercle on dorsal side;
male coxa 2 bears tall genital spur ventrally; fentibiae 1, and 2 equal, bear
tubercles with spines on dorsal sides, each oktBesegments nearly as long as all 3
coxae combined; propodus robust, curved, withowdl, hgole bears several small
spinules and, proximally, 3 large spines. Main cla@avy, gently curved, reaching
beyond half of propodus; auxiliary claws as longlL&s of main one. Body length of
male 3 mm, width 13 mm.

Remarks. A. alaskensisears a very strong resemblanceAtogracilis Main
differences between these two species are in thpeshof proboscis and propodus.
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However, these differences sometimes are barelyepgble, and in such cases it is
hard to distinguish these species.

Geographical distribution. A. alaskensisis distributed along Alaska and
Kamchatka shores, near the Commander Islands &hd ifatar Strait.

Vertical distribution. The species is sublittoral, occurring to a depth&F m.

5. Achdia gracilipes (Cole, 1904)
(PL. XII, figs. 1-5)

Cole, 1904: 269-270, pl. 12, fig. 5, pl. 18, figs:6 (Ammothea gracilipgs Losina-
Losinsky, 1933: 60-61, fig. 11A(nmothea gracilipegar. borealig; Nesis, 1967: 2504chelia
gracilipes.

Description. Trunk oval, unsegmented; cephalic segment slighttpanded
anteriorly; corners rounded, with small unarmed etales. Lateral processes
contiguous, each bearing small conical tubercldistal margin of dorsal side. Ocular
tubercle low, conical; eyes in its middle part. Brscis equal to trunk in length,
pyriform, consists of short basal part and ovoistalione. Abdomen rather slender,
reaches distal ends of coxae 1 of 4th legs. Cheliétorter than half of proboscis;
scape bears small prominence with spine on distdl ehela as long as half of scape
or shorter. Palp 8-segmented, slightly longer thiazboscis; segments 2 and 4 equal;
segments 5 to 8 short, densely covered with setagenotral side. Oviger in females
equal in length to palp, in males twice as longpakp; segments 4 and 5 longest;
segment 7 bears projection covered with setaer @tlsegments small, only segment
10 bears 2 compound spines. Legs about twice ag #&mntrunk, rather slender,
especially in males; coxa 1 bears specific fingeped projection, almost equal to
segment’s length; coxa 2 one and half times as #&@ngpxa 1; male coxa 2 of 3rd and
4th legs bears genital spur; femur and both tiki#dgequal; female femur broadened,
propodus long and rather thin, gently curved ansl i@orly developed heel with 3
curved spines and row of small spinules on soleinMéaw strong, gently curved,
reaching half of propodus; auxiliary claws as lasghalf of main claw. Legs almost
unarmed, having only few setae on coxae 2 and @Kltength 1.5-2 mm, width
8 mm.

Remarks. The specimens collected in the Tatar Strait wefermed by Losina-
Losinsky toA. gracilipesvar. borealis They differ from the typical forms in the
absence of noticeable tubercles on the anteriogimarf the cephalic segment, in the
longer abdomen, shorter scape, and larger bodyy (lerdjth — 3 mm, width of body
with legs — 11.5 mm).

Geographical distribution. A. gracilipeshas been recorded along the California
shore, off the Commander Islands, near Kamchaltkea Sbuth Kurils, and the South
Sakhalin (in the Tatar Strait).

Vertical distribution. The species is found in shallow waters (to 5 ntigep

6. Achelia segmentata Utinomi, 1954
(PI. XI, figs. 7-11)

Utinomi, 1954: 20, fig. 9; 1971: 330; Nesis, 19849.
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Description. Utinomi’'s collection included only females and guniles, so the
description below is a description of a female.

Trunk smooth, relatively narrow, segmented; ceghsdigment broader than its
length, with smooth frontal margin. Lateral pro@ssseparated by narrow intervals,
expanding distally. Ocular tubercle large, conicsituated medially on cephalic
segment; eyes small. Proboscis almost cylindridaghtly shorter than trunk, pointed
downward. Abdomen slightly longer than 4th latgsedcesses, truncated, protruded
upward. Chelifore about 3 times shorter than prolspscape straight; chela vestigial,
with reduced fingers. Palp thin, 9-segmented; &ipnal segments combined equal in
length to proboscis, smooth, unarmed; distal setgnsimort, ventrally covered with
setae. Oviger completely absent in some specinwegs. long, equally thin all along
their length, without tubercles or projections,méparse setae on most segments. All
3 coxae short, coxa 2 longest of them; femur, ¢idlaand 2 subequal, each one's
length almost equal to length of coxae combinedyppdus curved, expanded
proximally, having small heel with 3 strong shguirees. Main claw as long as half of
propodus, auxiliary claws as long as 2/3 of maie.drrunk length of largest female
0.88 mm.

Geographical distribution. A. segmentatdhas been recorded near Hokkaido
Island and in Peter the Great Bay.

Vertical distribution. This is a sublittoral species. In Peter the Great B has
been found to a depth of 20 m.

* Achelia superba (Loman, 1911)
(PL. XIlI, figs. 6-11)

Loman, 1911: 11-13, pl. |, figs. 14-15; pl. I, dig1l6-24 Ammothea superha
Nakamura, 1987: 21-23, pls. 18, 36; Turpaeva, 199620, fig. 2; Child, 1995: 8Achelia
superba.

Description. Trunk compact, but segmented; cephalic segmentdbralanost
square, as long as half length of trunk; frontalrgima slightly concave. Lateral
processes slightly longer than width of trunk mnarrowest part, separated by narrow
intervals, bear small tubercles on distal anglesul&@ tubercle very tall, cylindrical,
situated near frontal margin; eyes small, placetbpnProboscis large, thick, spindle-
shaped. Abdomen long, almost equal to trunk, pdewmiuobliquely upward. Chelifore
slender; scape only slightly shorter than trunk Eimgjer than 1/2 of proboscis; chela
very small, with immovable reduced fingers. Palm tt8-segmented; segment 2 as
long as scape, bears tubercle with spine on diséajin; segment 3 very short, also
has tubercle with spine; segment 4 almost twiceteshthan segment 2, or sometimes
as long as 2/3 of segment 2; 4 distal segments thémy cylindrical; their combined
length almost equal to length of segment 2. Ovigemales longer than in females;
segment 4 longest; segment 5 as long as 3/4 ofesdgin distal segments elongated,
oval (typical shape for whole genus), bear two coumal spines each. Legs of average
length; coxa 1 has 2—-3 small tubercles on distajimamale coxa 2 bears tall genital
spur ventrally near distal margin; femur as longlasoxae combined, has tall process
with spine and cement gland opening dorsodistéiltyae 1 and 2 equal, both thinner
and longer than femur; propodus thin, curved, witheeel, about as long as half of
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tibia 2; propodal sole bears row of small spinided 2—3 larger spines on proximal
part. Main claw thin, longer than half of propodasyiliary claws longer than half of
main one. Measurements: trunk 1.5 mm, proboscisn® ocular tubercle almost
1 mm, abdomen 1 mm, male oviger 6 mm, 2nd leg 10 mm

Geographical distribution. The species is known from the coastal regions@f th
north-west part of the Pacific Ocealr. superbais distributed off the Pribilof and
Aleutian islands, near the coast of Japan, and 8a&halin Island in the Sea of
Okhotsk. There is also a possibility that it mayfinend in the Tatar Strait.

Vertical distribution. The species is found between 7 and 428 m depth.

7. Achédlia echinata orientalis Losina-Losinsky, 1933
(PL. XIIl, figs. 1-7)

Losina-Losinsky, 1933: 55-57, fig. &fhmothea echinatasp.orientalis); Lou, 1936:
19, figs. 7-9, pls. lI-IV Ammothea(Achelig echinatavar. sinensi$;, Nesis, 1967: 249;
Nakamura, 1987: 19-21, pls. 17, 35; 1994: Adhg¢lia echinata sinengis

Description. Trunk rounded; segments 1, 2, and 3 divided; setgneérand 4
fused. Lateral processes placed in contact. Frantabin of cephalic segment and
distal amgles of lateral processes provided witboBical truncated tubercles with
spines on tops. Ocular tubercle tall, cylindricaith flat top, bearing tubercle in its
centre; eyes near top. Proboscis spindle-shapedeitoor equal to trunk, tapered
proximally and distally. Abdomen cylindrical, redot middle of coxae 2 of 4th legs,
curved upward. Chelifore 3 times shorter than psol® scape bears tubercle, often
bicuspidate and with spines on both tops, on oditgal end; chela small with two
tubercles (reduced fingers). Palp 8-segmentedhtblidonger than proboscis, thin;
segments 2 and 4 longest; segment 2 almost equiehgih to scape; segment 4
shorter than scape. Oviger in males much longer thdemales; segments 4 and 5
equal and longest of all; other segments shorimsets 6 ,7, 8 and 10 armed with 2
compound spines; segment 9, with 1 compound spiresénce of compound spines
on segment 6 of oviger — characteristic featurA.agchinaty. Legs 4 times as long as
trunk, strong, with short setae on ventral side mg) setae on tubercles of dorsal
side; coxa 1 in males provided distally with 2 mdbes with spines, sometimes forked;
coxa 2 bears tubercles medially and distally; ferbears dorsodistal process with
cement gland duct, pointed forward and armed withes femur, tibiae 1 and 2 equal
in length; propodus 1.5 times shorter than tibiasttong, curved; its dorsal side
covered with long setae; sole armed with row ofrishpines and, proximally, with 3—
4 long spines. Main claw twice shorter than progo@uwxiliary claws longer than half
of main one.

Remarks. This subspecies differs from the nominative speiigte larger size
(body length 3—-3.5 mm), longer proboscis (whichl& more than in North Atlantic
specimens tapered proximally and distally), andhim greater number of compound
spines on the distal segments of the oviger. Latsubspecieé. echinata sinensis
(Lou) distributed farther south was described, abimrized by another shape of the
proboscis, the stronger armature, and another piops of the palp and long
segments of the legs. However, these differenceg Ibeaconsidered a result of
intraspecies variability, well displayed in the Sax Bay collection (Nakamura,
1987).
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Geographical distribution. A. echinata orientaliss distributed near the coasts
of Japan, in the Sea of Japan and the Yellow Sghnaar the South Sakhalin. In the
Sea of Japan it occurs in Peter the Great Bay.

Vertical distribution. The subspecies is found in the littoral zone tceptld of
130 m (mainly from O to 15 m).

8. Achelia kamtschatica Losina-Losinsky, 1961
(PL. XIIl, figs. 8-13)

Losina-Losinsky, 1961: 92-93, fig. 17.

Description. Trunk almost rounded, not completely segmented. Ppasterior
segments without articulation lines on dorsal sileterior part of cephalic segment
short; no tubercles. Broad lateral processes almasintact, distally provided with 2—
3 unarmed or bearing short spines tubercles. Odulzrcle low, conical, situated
near frontal margin, bears large eyes at 1/2 dfdétght. Proboscis slightly shorter than
trunk, thin, tapering from middle to end. Abdoméroger than proboscis, slightly
broadened distally, tapered towards end, reachisigldnargin of 4th leg coxa 1.
Chelifore almost 3 times shorter than probosciapsecbears tubercle distally; chela
twice as short as scape, oval in outline, withaogdrs. Palp 8-segmented, slightly
longer than proboscis; segment 2 longest; segmeitightly shorter than segment 2;
other segments short, armed with setae as longgment’'s width. Oviger in males
almost twice longer than trunk; segment 3 longdistal segments gradually decrease
in length; no compound spines on them. Legs 12gia®long as trunk, armed with
sparse short spines; coxa 1 bears dorsodistaldehs height almost equal to coxa’s
length), and 2-3 lateral tubercles with spines;ac@xand femur bear large (but lower
than that of coxa 1) tubercle each; femur and tibiequal in length; tibia 2 longer;
propodus robust, curved, without heel, having gdaspines on sole proximally. Main
claw longer than half of propodus; auxiliary cla@dimes shorter than main claw.
Measurements: trunk 0.90 mm, proboscis 0.72 mmprkd 0.50 mm, chelifore
0.27 mm, palp 0.97 mm, oviger 1.65 mm, leg 10.81 mm

Geographical distribution. The description ofA. kamtschaticavas made using
the specimens collected near the southeastern afadfamchatka Peninsula
(Akhomten and Morzhovaya Bights) at 30-50 m depghskamtschatikavas also
found in the fouling of experimental plates and esadrom Alekseev and Vityaz
Bights (in Peter the Great Bay), and in the samp&en from the high sublittoral
zone of Medny Island (the Commander Islands).

Vertical distribution. The species inhabits the high sublittoral zone.

*GenusTanystylum Miers, 1879

Type speciesNymphon stylygerumdiers, 1875.

Trunk shield-shaped, flat, unsegmented. Laterakgmses broad; placed in
contact in some species, separated by narrow aitein others. Ocular tubercle of
various shapes, with well-developed eyes. Probosbghtly longer than trunk,
tapering forward. Chelifores present as rudimentabercles, rarely with vestigial
chelas. Palp consists of 4—-7 segments, slightlgdoor shorter than proboscis. Oviger
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10-segmented, better developed in males, armed wadteral not serrate, but

sometimes forked spines. Legs strong; tarsus shospodal sole armed with basal

spines proximally and small spinules in front adrth Auxiliary claws always present.
Two species of this genus are found in the Seapdn.

KEY TO THE SPECIES OF THE GENUS TANYSTYLUM

1(2). Cephalic segment of trunk separated fromlaltstal processes by 1/2-1/3 their
diameters; distal margins of lateral processesigeavwith 1-2 small tubercles
with spines on tops; proboscis broad at base andgy tapered in distal third;
palps 6-segmented ...........cceeeeveiiiiiiieeeee e *T. scrutator (p. 115)

2(1). Cephalic segment of trunk in close contadhwiist lateral processes; lateral
processes bear one short spine each on marginspgmie broad, cylindrical,
slightly tapered on end; palps 5-segmented............*T. ulreungum (p. 115)

*Tanystylum scrutator Stock, 1954
(PI. XIV, figs. 1-4)

Stock, 1954: 142-145, fig. 70; Kim & Hong, 1986: 50

T. scrutatoris a sublittoral species. It was originally founglar the eastern coast
of Japan, later — off the south-eastern coast oé&o

*Tanystylum ulreungum Kim, 1983
(PI. X1V, figs. 5-8)

Kim, 1983: 467, figs. 1, Zlanystylum ulreungumNakamura & Child, 1983: 39-41, fig.
13 (Tanystylum nabeten3is

These are tiny animals, with span of legs 5.7 mime Bpecies inhabits the
sublittoral zone. It is known from the southerntpdrthe Sea of Japan (Namyang and
Ullung-do islands) and from Sagami Bay.

2. Genud_ ecythorhynchus Bohm, 1879

Type speciesCorniger hilgendorfiBéhm, 1879.

Trunk strong, segmented, with well-developed cdphaégment and lateral
processes, separated by relatively small internv@tsular tubercle conical, situated
slightly forward from centre of cephalic segmenlidscis shorter than trunk, oval,
cylindrical. Abdomen rather long, inserted on aistrermargin of caudal trunk
segment, fused with trunk. Chelifore in shape aefimented rudimentary bud. Palp
9-segmented; segment 6 attached to segment 5 B. dgiger 10-segmented, S-
shape curved in males, without curve in femalestatlisegments bear simple or
compound spines, placed irregularly; no terminaWciLegs almost twice longer than
trunk, strong; propodus curved, with isolated bapates on sole.

Only one species has been recorded in the Sepan.Ja
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1. Lecythorhynchus marginatus Cole, 1904
(PI. XV, figs. 1-7)

Cole, 1904: 259-262, pl. 11, figs. 1-2, pl. 15sfi@—8; Schimkewitsch, 1929: 50-53,
figs. 7, 8, 9; Losina-Losinsky, 1933: 61; Stock,549 139, fig. 69 I(ecythorhynchus
marginatu$; 1956: 43-45; Nesis, 1967: 250-251; 1976: 77, fi§9 (ecythorhynchus
hilgendorf); Nakamura & Child, 1983: 13; Hong & Kim, 1987:3l@Ammothea hilgendoifi

Description. Trunk strong, almost smooth, segmented. Lateratgases shorter
than trunk width, separated by 2—-3 times less thin diameters. Cephalic segment
shorter than its width, bears small processes lpispand ovigers; its anterior margin
slightly juts out over proboscis base. Ocular taleerelatively tall, cylindrical with
conical acutely pointed or rounded apex; eyes Japigmented. Proboscis almost
equal to trunk in length, oval, cylindrical, hasstriction separating proximal third of
its length. Abdomen rather long, cylindrical, sligrswollen distally, reaching beyond
distal ends of coxae 1 of 4th legs. Chelifore lasegted, in shape of rounded or
conical bud. Palp 9-segmented; segments 2 andgésbnequal or segment 2 slightly
longer than arcuate segment 4; other segments; Segment 5 ovoid; segment 6
attached to its lateral side, forming strong cudvedistal segments armed with short
setae. Oviger 10-segmented; male segments 2, &hdd5 long; segment 6 slightly
shorter than segment 5, gently curved; segmentuate; its convex side bears tall
tubercle with tuft of setae; segment 8 attachedegment 7 lateral side; 4 distal
segments armed with compound spines. Legs moretifiaa longer than trunk, bear
sparse setae; coxa 2 of all legs in males swolktrally; coxa 2 in females swollen
only on first 3 pairs of legs; propodus robustpsgly curved; propodal sole usually
provided with 5 large spines proximally and rowspinules medially and distally.
Main claw strong, curved, equal or longer than béifropodus; auxiliary claws equal
or longer than half of main one. Body length of &enfound in Peter the Great Bay —
about 3 mm, width — about 20 mm. Males have smaliie.

Geographical distribution. L. marginatuss widespread in the North Pacific. Its
range of distribution is from the Californian coastthe Russian Far East, China,
Japan, and the Hawaiian Islands. As for the Sdajdin, it has been recorded in Peter
the Great and Possjet bays.

Vertical distribution. This is a common littoral and high sublittoral sips¢
occurring in the littoral zone to a depth of 113mear the South Primorye, in 34-40 m
depths).

*GenusNymphonella Ohshima, 1927

Type speciesNymphonella tapeti®hshima, 1927.

Trunk elongated, well segmented. Chelifore 2-sedatkrshorter than proboscis;
chela small, vestigial, with reduced fingers devofdteeth. Palp longer than trunk,
consists of 17-20 segments; distal 10 segments #hart, whip-shaped. Oviger
characteristic for family, bears compound spinegiistal segments. Distal segments
of 1st legs also whip-shaped owing to secondargnsetation of tarsus and propodus;
propodus without terminal claw. 2nd, 3rd, and 4ttps| 8-segmented, with long slender
main claws and without auxiliaries.

Only one species of this genus is known from thee @elapan.

116



*Nymphonella tapetis Ohshima, 1927
(PI. XV, figs. 1, 2)

Ohshima, 1927: 257-263, figs. 1-4; Hedgpeth, 1288, tabl. I; Utinomi, 1971: 331-
332.

This species parasitize on bivalve mollusks. In $lea of Japan it inhabits the
high sublittoral zone of the western coast of Japan

3. Genu<Lilunculus Loman, 1908

Type speciesLecythorhynchus armati&hm, 1879.

Trunk elongated, well segmented. Anterior margircephalic segment covers
peak-like (or hood-like) insertions of cheliforé@cular tubercle tall, thin, situated
near frontal margin. Proboscis oval, with flat ap&kelifore 2—3-segmented; adult
fingers of chela reduced. Oviger 10-segmented, wittremely long segment 2;
terminal claw absent. Femur in males provided uhih cement gland duct, pointed
distally, often longer than femur’s diameter. Aty claws present.

One species of this genus has been recorded Bethef Japan.

1. Cilunculus armatus (B6hm, 1879)
(PI. XV, figs. 8-13)

Bohm, 1879b: 141 Lecythorhynchus armatys Schimkewitsch, 1909: 4, fig. 2
(Ammothea armaja Nakamura & Child, 1983: 33; Nakamura, 1987: 38—Bls. 30, 39
(Cilunculus armatus

Description. Trunk elongated, segmented; each of first 3 segndmtsodistally
bear one tall tubercle with several setae. Antguant of cephalic segment covers 1st
lateral processes hood-like. Lateral angles oframmtéhood” bear tubercles with setae,
lower than dorsal tubercles. Lateral processes, |l@eparated by less their own
diameters. Several small tubercles with rather kpiges situated on distal margins of
lateral processes. Ocular tubercle situated ne@rian margin of cephalic segment,
conical, with acutely pointed top, as tall as disthercles on trunk segments; no eyes.
Proboscis large, elongated, oval, with flat apeXpag as trunk. Abdomen cylindrical,
slightly swollen distally, convex dorsally, armedtiwstrong spines on tubercles,
reaches middle of 2nd coxae of 4th legs. Cheligonall; scape 2-segmented; segment
1 short; segment 2 twice longer, bearing tuberaliéls spines on dorsal and lateral
sides; chela small, globular, without fingers. Padpegmented; segment 2 longest, 9
times as long as its own diameter; segment 4 ab@ushorter than segment 2, with
several setae dorsally; 5 distal segments almasileq length, ventrally armed with
dense setae twice or more longer than diameterthade segments. Oviger 10-
segmented; segment 2 longest, straight; male sdgnéeand 7 covered with long
setae distally; segments 8 and 9 bear one compspind each; segment 10 bears 2
compound spines. Compound spines thin, long, witmarous blunt lateral teeth.
Legs armed with numerous setae; coxa 1 bears letiag $aterally and dorsally; coxa
2 twice in males and 1.5 times in females longantboxa 1; femur, tibiae 1 and 2
subequal; cement gland duct thin, long, situatedlistal third of femur at angle to
femur’s end; propodus slender, noticeably curvedual.5 times shorter than tibia 2,
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bears 4 large spines on sole proximally and abauge@8ially and distally. Main claw
curved, reaches middle of propodus; auxiliary clamger than 2/3 of main one.
Geographical distribution. The species has been recorded in the Sea of Okhotsk
and the Sea of Japan (west of Sakhalin), also d&@aan on the Pacific side (off
Hokkaido Island and in Sagami Bay).
Vertical distribution. C. armatusoccurs in the high sublittoral zone to a depth
of 700 m.

*GenusAscorhynchus Sars. 1877

Type speciesAscorhynchus abysSiars, 1877.

Trunk elongated, segmented, smooth or with conicdlercles and setae.
Cephalic segment with long neck. Lateral proceks®g separated by broad intervals.
Ocular tubercle varied in shape; eyes presentmall species. Proboscis large, curved
downwards; proximal part thin; distal part pyrifarrAbdomen long, slender.
Chelifore 2—-3-segmented; chela with reduced fing@alp 9-10-segmented, thin,
longer than proboscis. Oviger 10-segmented; segmérdnd 5 longest; segment 6
also long; segments 7 through 10 bear several mwsmpound spines; terminal
claw present. Legs long; tarsus short or elongated, shorter than propodus;
propodus lacks basal spines; main claw of variengths; no auxiliaries.

There are three species of the genus in the Séspah.

KEY TO THE SPECIES OF THE GENUS ASCORHYNCHUS

1(2). Dorsal side of trunk smooth, mid-dorsal ldeoid of tubercles ..........................
.............................................................................. At glaberrimum (p. 118)
2(1). Tubercles present on trunk, lateral processa$scoxae 1 of legs.
3(4). Coxa 2 bears finger-shaped projections, ag s half diameter to diameter of
COXB 2 oottt e a e e e eeeas A*ramipes (p. 118)
4(3). Projections on coxa 2 very Short ....cceeceevvvveviiiniinnnnnnn. A. glabroides (p. 119)

* Ascorhynchus glaberrimum Schimkewitsch, 1913
(Pl. XV1I, figs. 1-5)

Schimkewitsch, 1913: 242, pl. 3, figs. 8—14; Nakeani987: 29-30, pls. 25, 26.

A. glaberrimumoccurs off the western and eastern coasts of Jaganshallow
waters to 300 m depth.

* Ascorhynchus ramipes (Bohm, 1879)
(Pl. XVI1I, figs. 6-11)

Bohm, 1879a: 56, fig. 1Gnaptorhynchus ramipgsNakamura, 1987: 31-32, pl. 28.

A. ramipesis a widespread species. It inhabits the Indiaead¢ the Gulf of
Siam, the East China and Yellow seas, and the S&apan; it also occurs near the
western and eastern coasts of Japan in 10-200 tinsdep
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* Ascorhynchus glabroides Ortmann, 1891
(PI. XV, figs. 3, 4)

Ortmann, 1891: 160, pl. 24, fig. 3a, b; Hedgpefa 291, 293; Utinomi, 1971: 333.

A. glabroidesprovisionally is endemic from the Sea of Japanpdturs in
70-250 m depths.

*[Il. Family CALLIPALLENIDAE Hilton, 1942

Trunk elongated or compact, segmented or with fussginents. Chelifore 2-
segmented; scape straight, cylindrical; chela alregsial to scape, with fingers, or
small, vestigial, without fingers. Palp absent ongists of 1-4 segments. Oviger 9—
10-segmented in both males and females, providddaegimpound spines or setae on
distal segments.

KEY TO THE GENERA OF THE FAMILY CALLIPALLENIDAE

1(2). Trunk disk-shaped, unsegmented; palp abpespodal sole bears only 2 spines,
of which 1st very large, situated in middle; secamihe smaller, situated in
front Of fiIrSE ONE ....vveviiiiiiii e Decachela (p. 119)

2(1). Trunk segmented, compact, or elongated.

3(4). Trunk compact; lateral processes placed kidsgether; chelifore shorter than
proboscis; fingers of chela without teeth; palpe8raented in both sexes ...........
.................................................................................. Bradypallene (p. 121)

4(3). Trunk elongated; lateral processes sepatatedtervals; chelifore longer than
proboscis; fingers with teeth on inner marginsppabsent or present only in
males.

5(6). Palp present only in males, 2-segmentedjiankiclaws absent ...........cccccccoeeneee
...................................................................................... Propallene (p. 121)

6(5). Palp absent in both sexes; auxiliary clavesent ............Callipallene (p. 122)

*GenusDecachela Hilton, 1939

Type speciesDecachela discatalilton, 1939.

Animal small, length no more than 3 mm. Trunk d&$laped, unsegmented, with
solid integument. Chelifore short, 2-segmented;jahlestigial, without fingers. No
palps. Oviger 10-segmented, with very small dis@ayments, without compound
spines. Proboscis cylindrical. Ocular tubercle loegs robust; propodus bears only 2
spines in centre of sole: adults have one veryelagne with one smaller spine in
front of it; juveniles have both spines equal ingth.

There are 2 species in the genus.

KEY TO THE SPECIES OF THE GENUS DECACHELA

1(2). Trunk smooth; lateral processes placed ologjether; chelifore only slightly
longer than ProbBOSCIS .........cooviiiiiit e D. discata (p. 120)
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2(1). Lateral processes and coxae 1 of legs bearaleconical, truncated tubercles,
larger ones of which have 2-4 tops; lateral prezesseparated by narrow
intervals; chelifore slightly shorter than probasci............. B. dogidi (p. 120)

* Decachela discata Hilton, 1939
(Pl. XV, figs. 1, 2)

Hilton, 1939: 34; Hedgpeth, 1949: 280, fig. 37.

Type specimen of this species was found off thdf@alan coast. Hedgpeth
(1949) identified it in the samples collected dgrthe R/VAlbatross’'voyage in 1906
near the western shore of Hokkaido Island at ahdefp100 m.

*Decachela dogieli Losina-Losinsky, 1961
(PL. XV111, figs. 3—6)

Losina-Losinsky, 1961: 88-90, fig. 16; Hong & Kif987: 155-158, figs. 13, 14.

Description. Trunk of males disk-shaped, with firm opaque integat,
unsegmented. Frontal margin of cephalic segmentredgd and bears irregular-
shaped tubercles without spines. Ocular tubercle Woth unpigmented eyes and
rounded top, situated medially on anterior parteghalic segment. Proboscis short, 3
times shorter than trunk, broad, cylindrical; cdghaegment projections overhang
base of proboscis. Abdomen more than twice longan tproboscis, cylindrical,
reaching beyond distal ends of coxae 2 of 4th legseral processes broad, placed
almost closely together; each provided with sevenadll tubercles in middle and 3
tubercles, some of which with two tops, on distargmn. Chelifore shorter than
proboscis; scape robust, bear several tuberclaslldischela vestigial, without
fingers. Oviger 10-segmented; segment 1 oval, l&odmdhn its own length; segment 3
longest; segments 4 and 5 equal; segments 7 ahdrB8asd broad; 2 distal segments
very small, thin, cylindrical. Legs short, with nadi, very short segments; coxa 1 bears
several large tubercles, of which one has severs;tcoxa 2 ventrally bears tall
tubercle with genital pore and, dorsally, sevenadis tubercles with spines; femur has
one tall tubercle dorsally and several small oésrally; tarsus so small that can be
seen only from ventral side; propodus slightly séothan tibia 2; distal end of sole
armed with large spine, forming kind of chela inmimnation with terminal claw; sole
also bears small spine in front of large one. M&énw robust, curved, as long as 1/2 of
propodus. Measurements of male: trunk 2.0 mm, E©bo0.63 mm, abdomen
4.12 mm.

Females oD. dogieli differ from males in absence of large tubercledateral
processes and shorter ovigers, distal segmentshathwarmed with only several
smooth setae.

Geographical distribution. First specimens ob. dogieli were found on the
starfishPteraster taken in the Sea of Okhotsk off the northernofigsakhalin Island
at a depth of 84 m. Later Hong and Kim (1987) folindlogieliin the Sea of Japan
off the Korean coast in the ambulacraPtéraster
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*GenusBradypallene Kim & Hong, 1987

Type speciesBradypallene espinKim & Hong, 1987.

Trunk smooth, compact, segmented. Ocular tubewmie bituated on anterior
part of cephalic segment. Proboscis robust, withaaged flat apex. Chelifore 2-
segmented; chela with fingers; fingers lack te@®alp short, 3-segmented in both
sexes. Oviger 10-segmented, in both sexes withootpound spines and terminal
claws. Legs smooth; propodus without heel and spina sole. Main claw
rudimentary; auxiliary claws well developed, slighbnger than main claw; cement
gland situated on dorsal side of femur.

The genus is monotypic.

*Bradypallene espina Kim & Hong, 1987
(PI. XIX, figs. 1-4)

Kim & Hong, 1987: 272-276, figs. 1, 2

Bradypallene espingrovisionally is endemic from the Sea of Japanwas
found in the south-western part of this sea, ndamg-do Island (37°28|, 130°51E)
at depths of 5-7 m.

*GenusPropallene Schimkewitsch, 1909

Type speciesPallene longicep86hm, 1879.

Trunk elongated, completely segmented; cephalimseg shorter than 3 others
combined; its anterior part moderately expandedtk nef medium length, rather
broad. Lateral processes separated by intervalda©wbercle low, situated opposite
1st lateral processes; eyes developed. Abdomealpriith notch on end. Chelifore
2-segmented; scape almost equal to proboscis, ahel elongated; fingers of
medium length, thin, with teeth on inner marginlpPanly in males, 2-segmented.
Oviger 10-segmented both in males and females; eigf in males bears blade-
shaped projection distally; 4 distal segments mledi with one row of compound
spines, each spine denticulate, with larger dergtiol basal part and smaller in upper
part; no terminal claw. Legs long; male femur bezsient gland pores; tarsus very
small; propodus with isolated basal spines; no hadlauxiliary claws. Genital pores
on 3rd and 4th legs in males, on all legs in female

Only one species of this genus is found in thed@dapan.

*Propallene longiceps (Bohm, 1879)
(PI. XIX, figs. 5-9)

Bohm, 1879a: 59 Rallene longiceps Nakamura, 1987: 14, pl. 11Propallene
longiceps.

P. longicepsis an endemic of the Sea of Japan. It is foundepths from the
littoral zone to 40 m.
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*GenusCallipallene Flinn, 1929

Type speciesPallene brevirostrislonston, 1837.

Ocular tubercle placed in posterior part of ceghatigment of trunk. Proboscis
cylindrical. Chelifore 2-segmented; scape elongatéela short; fingers armed with
teeth on inner margin. Palp absent in both sexegm&nt 5 of oviger distally bears
spade-shaped projection. Oviger without claw. Lwijs auxiliary claws.

There is one species of the genus in the Sea ahJap

*Callipallene phantoma amaxana (Ohshima, 1933)
(PI. XIX, figs. 10-12)

Ohshima, 1933: 216-219, figs. 8-12; Hong & Kim, 19853 Pallene amaxana
Utinomi, 1971: 322—-323Jallipallene phantoma amaxaja

C. phantoma amaxanikas been recorded in the Strait of Malacca and thea
coast of Japan, from the high sublittoral zone0 &1 depth.

IV. Family PHOXICHILIDIIDAE Sars, 1891

Trunk in most species elongated, in other ones eotmpin most species
segmented, in others — several or all segmentsl fudephalic segment has short or
long projection over base of proboscis, bearinglifties anteriorly and ocular
tubercle dorsally. Proboscis inserts to this ptigecventrally. Chelifore shorter or
longer than proboscis, 2-segmented, chelas witefs Palps absent. Oviger only in
males, 5-9-segmented, without terminal claw, wiittpée spines or without spines.

KEY TO THE GENERA OF THE FAMILY PHOXICHILIDIIDAE

1(2). Chelifore much longer than proboscis ........... . IPycnosomia (p. 122)
2(1). Chelifore equal to proboscis or longer; firgyef chela reach mouth.
3(4). Oviger in males 5-segmented; auxiliary claved developed ..............................

4(3). Oviger in males 6-segmented; auxiliary clawdimentary or absent ...................
............................................................................... Anoplodactylus (p. 124)

1. GenufPycnosomia Losina-Losinsky, 1961

Type speciesPycnosoma strongylocentratosina-Losinsky, 1933.

Trunk elongated, cylindrical, with firm integumenmiithout articulation on dorsal
side or partially articulated. Cephalic segmentaldrasquare. Ocular tubercle hardly
rises over dorsal surface. Proboscis cylindricahtetal processes separated by
intervals. Abdomen short, thick. Chelifore 2-segtednfingers of chela much shorter
than proboscis. No palps. Oviger only in malese@rsented; terminal claw absent.
Legs robust, strongly curved, with short segmevin claw present; auxiliary claws
absent. Tubercles with genital pores present isnah coxae 2 of 3rd and 4th legs, in
females on all legs.
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Originally, Losina-Losinsky (1933) gave this genoame Pycnosoma but
replaced it folPycnosomidn his work of 1961, because the naRyenosomaurned
out to have been preoccupied (Insecta).

One species of the genus is found in the Sea aihJap

1. Pycnosomia strongylocentroti (Losina-Losinsky, 1933)
(PI. XVIII, figs. 7-11)

Losina-Losinsky, 1933: 43-47, fig. Pyicnosoma strongylocentrigtiHilton, 1942b: 40
(Pigrogromitus robustys Losina-Losinsky, 1961: 86; Turpaeva, 1994: 13+ Pycnosomia
strongylocentrodi.

Description. Trunk robust, elongated, with firm integument. Segis of trunk
fused completely or partially on dorsal side, beparated by articulation lines on
lateral and ventral sides. Lateral processes amwldgng as broad, separated by 0.2 to
0.5 their own diameters. Ocular tubercle almostrisiig over surface, situated nearer
to anterior margin of cephalic segment; eyes weletbped, entirely or partially
pigmented. Proboscis slender, cylindrical, muchgénthan half of trunk, directed
obliguely downward. Abdomen thick, short, protrudeatizontally. Chelifore almost
twice shorter than proboscis, smooth; scape cytinjirchela smaller than scape;
fingers without teeth. Oviger 6-segmented, devofdsetae; segment 6 longest;
segment 3 shortest, others equal to one anothgmese 6 smooth, swollen distally.
Legs less than 1.5 times as long as whole body (ritboscis and abdomen), robust,
unarmed; femur longest; tibia 1 slightly shorteartfiemur; tibia 2 shorter than tibia 1;
tarsus short, caliciform; propodus as long as tibjarobust, curved, with well-
developed heel, which bears up to 8 strong, but sipines. Main claw as long as half
of propodus, strong, curved. No auxiliary clawsx&» 2 in both sexes ventrally bear
tall tubercles, which are broader in females. Mearsents of holotype: trunk
1.75 mm, proboscis 1.65 mm, abdomen 0.6 mm, chelfd25 mm, oviger 2.95 mm,
leg 5.47 mm.

Remarks. Recent investigations of supplementary materiabwal some
additions to the foregoing description to be madsually the palps are vestigial, in
shape of oval tubercles on both sides of the pmbo¥he ocular tubercle in the Sea
of Japan individuals is relatively tall, up to asl tas half of the diameter of the
tubercle at the base. The genital gland is unugwakhe pycnogonids. All long
segments of the legs are robust and swollen inridelle, especially in females, like
at the figure from the Losina-Losinsky's book (1238 females collected near lturup
Island (Kurils) and in the Sea of Japan maturing @@sses were visible even in tibiae
2 of the legs

Geographical distribution. This species was originally found on the sea uschin
Strongylocentrotusp., collected in the northern part of the Seaapfad (the Tatar
Strait) at a depth of 70 m. Later it was recordethie Bering Sea, near the Aleutian
Islands and in the Gulf of California, on the rihtbe hydrothermal area Guaymas
(Losina-Losinsky, 1961; Turpaeva, 1994). It wasridalso in Peter the Great Bay on
the sea urchistrongylocentrotusf. pallidusat a depth of 155 m.

Vertical distribution. P. strongylocentrotoccurs in depths from 2 to 2000 m.
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*GenusPhoxichilidium Milne-Edwards, 1840

Type speciesNymphon coccineudonston, 1828.

Trunk cylindrical, elongated, segmented; cephadignsent has small projection
over base of proboscis and bears short processesigsrs; relatively short lateral
processes separated by broad intervals. Probdsmis sylindrical, attached to ventral
side of cephalic segment, pointed obliquely dowmw&cular tubercle situated over
proboscis base. Abdomen short. Chelifore well dmgved, smooth, 2-segmented;
scape long, cylindrical; chela shorter than scdipgers curved, short with smooth
inner margin, or longer, with teeth on inner marddviger in males 5-segmented,
short, without claw; segment 5 bears 2 rows of helukped spines. Legs rather long;
tarsus small; propodus well developed, curved, wibkal spines. Main claw large;
auxiliary claws present.

One species of the genus is found in the Sea aihJap

*Phoxichilidium ungellatum Hedgpeth, 1949
(PI. XX, figs. 1-4)

Hedgpeth, 1949: 281283, fig. 38; Losina-Losingdl861: 52, pl. 1; Turpaeva, 1990: 17—
18, fig. 1 (1-3).

P. ungellatumis widely distributed in the north-western part thie Pacific
Ocean. It occurs off the Aleutian, Kuril, and Japslands, in the Sea of Japan near
Oki Island, and in Toyama Bay. It is found in depffom 150 to 1000 m.

2. GenusAnoplodactylus Wilson, 1878

Type speciesPhoxichilidium petiolatuniKroyer, 1844-1845.

Trunk slender and elongated or robust and compistinctly or not distinctly
segmented. Cephalic segment projects over baseraifogcis. In species with
elongated trunk this projection usually thin, lomgth expanded anterior part, and
lateral processes separated by broad intervalpdoies with compact trunk cephalic
segment projection short and broad, lateral presessbust, separated by narrow
intervals or placed in contact. Ocular tubercleaid near frontal margin, varies in
shape and height. Proboscis cylindrical or swolteedially or distally. Abdomen
short, in many species shorter than 4th lateratge®es, directed obliquely upward.
Chelifore 2-segmented; scape straight, rather thswally shorter than proboscis;
chela may be longer than proboscis, with fingers,some species armed with
irregularly placed teeth. Palps absent or preserghape of small tubercles, or 1-
segmented appendages. Oviger 6-segmented (or ewvéhsegmented, see:
Schimkewitsch, 1929: 205), short; distal segmenty \@nall, well separated from
penultimate one, bears setae or small spines. lbagsslender, covered with setae, in
some species with spines; propodus has heel witje lar sometimes small spines.
Propodal sole bears small spinules; in severalispgmopodal sole bears chitinous
cutting lamina, transversely striped, long or shadjoining main claw with one end.
Main claw long, curved or almost straight; auxyiataws absent, or rudimentary and
hardly visible. Genital pores in females on 2ndaogrf all legs, in males on two distal
pairs of legs, on tops of tubercles or on flat acef Cement glands situated on femur,
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open through one long or short duct, or througtesshslits or pores on dorsal side of
femur medially or proximally.

One species has been found in the Russian watéhe @ea of Japan. The Key
also includes four more species which can be fonnkis region in future. The record
of Anoplodactylus inermigor Peter the Great Bay (Turpaeva, 2006) was nipde
mistake; as it turned out, that male specimen w#sated not in the Sea of Japan, but
in the Indian Ocean.

KEY TO THE SPECIES OF THE GENUS ANOPLODACTYLUS

1(2). Trunk rounded, unsegmented .. v neeeeeeneeen AL PygMmaeus (p. 125)

2(1). Trunk partially or completely segmented

3(6). Lateral processes smooth, without tuberctespimes; fingers of chela bear small
teeth on inner margins.

4(5). Anterior part of cephalic segment has longrawa projection over base of
proboscis; intervals between lateral processeseawlily broader than processes’
diameters; proboscis long, cylindrical, with smootinded apex; male cement
gland opens through short tube in middle of femur......... A, gestiens (p. 126)

5(4). Cephalic segment projection short and broddrvals between lateral processes
noticeably narrower than diameters of processedgscis short, barrel-shaped,
with flat apex, bearing broad conical tuberclesneet gland opens through 5-8
transverse slits situated proximally on dorsal siffemur ...... .....cccccovvvvivennnnnee.

................................................................................... *A. pycnosoma (p. 126)

6(3). Each lateral process bears one tubercle sgithe on top on distal margin of
dorsal side; fingers of chela without teeth on mmargin.

7(8). Lateral processes placed in contact to edlobrosometimes contiguous; Iegs
bear rudimentary auxiliary claws; cement gland spgénough very short duct .

............................................................................. *A. viridintestinalis (p. 126)

8(7). Lateral processes separated by about 1/3 thiaineters; legs lack auxiliary
claws; cement gland opens on top of conical tubeiad tall as half diameter of
FEMUN et VAL CAFNALUS (. 127)

1. Anoplodactylus pygmaeus (Hodge, 1864)
(PI. XXIl, figs. 1-5)

Hodge, 1864: 116, pl. 13, figs. 16, 1Raflene pygmaea Dohrn, 1881: 34, 36, 56, 76,
99, 181-184, pl. 12, figs. 19-2PHKoxihilidium exiguum Losina-Losinsky, 1929: 551-553,
fig. 5; 1933: 4749, fig. 2; 1961: 52, pl. Hglosoma derjunginj Hedgpeth, 1948: 224-225;
Stock, 1954: 77; Turpaeva, 2006: 453—-454, figAkoplodactylus pygmaeus

Description. Trunk almost rounded, shield-shaped, unsegmentitbdowt setae.
Lateral processes contiguous proximally; each beaestubercle with spine on distal
margin. Cephalic segment has short and narrow giroje over base of proboscis.
Ocular tubercle tall, conical, with "shoulders"tusited a little distally from frontal
margin of cephalic segment, in its narrow part;segreal, pigmented. Proboscis twice
shorter than trunk, thick; its length slightly mahan its diameter, noticeably broader
than frontal part of cephalic segment. Abdomen tshtiiick, erect. Chelifores
relatively long; scapes of both chelifores placke to each other, reach somewhat
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beyond proboscis; chelas much shorter than scdpested downward; fingers thin
and weak, with minute hair-looking denticles. Be#gments of chelifore armed with
sparse short setae. Palps in shape of rudimentbeydes, situated on both sides of
cephalic segment. Oviger 6-segmented, slightly donthan proboscis; longest
segments 2 and 3 subequal; segment 4 shorter ¢lgamest 3; segment 5 shorter than
segment 4; segment 6 twice shorter than segmemtab, bears brush of simple thin
spines ventrally. Legs 2.5 times longer than trwitk proboscis and abdomen; coxa 1
short, expanded distally, on lateral sides beasmall tubercles with spines on tops;
coxa 2 has small swelling with genital pore vehgraind 2 tubercles with spines
dorsally; femur longest of all segments, bearstatement gland duct pointed distally;
tibia 1 shorter than femur; tibia 2 shorter thawiatil; tarsus very small; propodus
equal in length to tibia 2, curved, has well-depeld heel, bearing 2—-3 basal spines;
propodal sole bears several small spine-like setbiain claw strong, reaching up to
2/3 of propodus; auxiliary claws absent. All legs/ered with setae, more dense on
longest segments; each long segment bearing alsolamy seta on distal end.
Measurements of holotype: body with proboscis abdoamen 1.00 mm, proboscis
0.3 mm, chelifore’s scape 0.3 mm, oviger 1.24 mshjdg 2.71 mm.

Geographical distribution. A. pygmaeusis a boreal-subtropical species,
widespread in the Atlantic Ocean, from Sweden t® western Africa and from
Virginia to Florida, in the Mediterranean, Red, iBhean seas, and the Gulf of
Mexico. It has been recorded in the Pacific Oced@hout any notice of a site. In the
Sea of Japan the species is registered in Pet&rtda Bay and in Possjet Bay.

* Anoplodactylus gestiens (Ortmann, 1891)
(PI. XX, figs. 5-8)

Ortmann, 1891: 166, pl. 24, fig. 8a-@hpxichilidium gestiensNakamura, 1987: 15-16,
pl. 12 @Anoplodactylus gestiens

A. gestiengrovisionally is endemic from the waters surromgdthe Japanese
Islands. It is distributed mainly along the eastwast of Japan; it is likely to be found
in the eastern part of the Sea of Japan and i BeteGreat Bay. It occurs from the
littoral zone to 479 m depth.

* Anoplodactylus pycnosoma (Helfer, 1938)
(PI. XX, figs. 9-12)

Helfer, 1938: 176-177, fig. P€ritrachia pycnosom)a Nakamura & Child, 1983: 50;
Hong & Kim, 1987: 161 Anoplodactylus pycnosoma

It is a widespread high sublittoral species. ltusscin the eastern and western
parts of the Indian Ocean (near Tanzania and ttstewepart of Australia), near the
coast of Japan (Sagami Bay) and in the southetroptre Sea of Japan.

* Anoplodactylus viridintestinalis (Cole, 1904)
(PI. XXl, figs. 1-6)
Cole, 1904: 286, pl. 14, fig. 11, pl. 24, figs. 648. 25, figs. 1-4 Halosoma

viridintestinalig; Kim, 1986: 3, fig. 2; Kim & Hong, 1986: 44; Hon§ Kim, 1987: 161
(Anoplodactylus viridintestinaljs
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A. viridintestinalisis a littoral and high sublittoral species. It istdbuted in the
eastern part of the Pacific Ocean from the Caligorrshore up to Panama. It has also
been found in the southern part of the Sea of Japan Dagelet Island and Hornet
Island.

* Anoplodactylus carnatus Nakamura & Child, 1983
(PI. XXI, figs. 7-10)

Nakamura & Child, 1983: 42—-44, fig. 14; Nakamura94: 15.

Anoplodactylus carnatuprovisionally is endemic from the waters surrougdin
the Japanese Islands. It was found near the easta@st of Japan in Suruga and
Sagami Bays at depths of 7-15 m, and in the Selwdn in the littoral zone of
Toyama Bay.

*V. Family COLOSSENDEIDAE Hoek, 1881

Trunk segmented or unsegmented, sometimes witkedrat articulation lines.
Lateral processes separated by intervals. Necknabs$gcular tubercle situated
anteriorly on cephalic segment. Adults usually latlelifores; in some juveniles 3-
segmented chelifores present (adults of some de¢grvepecies have similar 3-
segmented chelifores (Turpaeva, 1989). Palp 8—fwsetpd. Oviger 10-segmented,
with terminal claw and compound spines, placeceiresal rows on 4 distal segments.
Legs long; propodus lacks heel. Coxae 2 of all leggr genital pores in both males
and females.

Two genera are represented in the Sea of Japay. presumably occur in the
Russian waters, too.

KEY TO THE GENERA OF THE FAMILY COLOSSENDEIDAE

1(2). Trunk unsegmented, eyes not developed...................AColossendeis (p. 127)
2(1). Trunk segmented, eyes large, pigmented. ..cce.............. *Hedgpethia (p. 128)

*GenusColossendeis Jarzynsky, 1870

Type speciesColossendeis borealitarzynsky, 1870.

Trunk unsegmented; cephalic segment slightly largean next segment.
Proboscis robust, usually straight, but in somesigisetapers toward end and may be
noticeably longer than trunk. Palp 8-9-segmentedgéd with false chela, or, more
often, has normal shape. Four pairs of legs presargus and propodus equal in
length, or tarsus longer; no cement glands on fenwauxiliary claws.

Hedgpeth (1949) recorded two species of the g€lulgssendeisn the waters
surrounding Japan, namel®, nasutaHedgpeth and€C. macerrimawilson. Hedgpeth
erroneously named the latter spediegaponicaHoek. Both species were found near
the south-western coast of Kyushu Island at 700—-80@epths. Assuming the
occurrence of these two species in the deep watdhe Sea of Japan, a key for their
identification is given below.
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KEY TO THE SPECIES OF THE GENUS COLOSSENDEIS

1(2). Ocular tubercle hardly rises over surfaceppscis straight, almost cylindrical;
segment 4 of palp longer than segment 2; tarsygehdhan propodus ................
.................................................................................. C*macerrima (p. 128)
2(1). Ocular tubercle rather tall, conical; probsdong, swollen medially, tapering
noticeably in distal third; segment 4 of palp alinvgce shorter than segment
2; tarsus and propodus subequal .........cccoeeeo *C. nasuta (p. 128)

*Colossendeis macerrima Wilson, 1881
(PL. XXI111, figs. 1-3)

Wilson, 1881: 246-247, pl. 1, fig. 2, pl. 4, figs-12, pl. 5, fig. 32; Fry & Hedgpeth,
1969: 53, figs. 7, 8; Stock, 1975: 985-987, figa-14.

C. macerrimaare large animals, greatly varied in proportiofs/ (& Hedgpeth,
1969). The distribution range is wid@: macerrimaoccurs in the bathyal zones of the
Pacific, Atlantic and Indian Oceans.

*Colossendeis nasuta Hedgpeth, 1949
(PL. XXI111, figs. 4-6)

Hedgpeth, 1949: 302—-303, fig. 46e-h.

Only one find has been recorded up to now, soutst-wé Kyushu Island at a
depth of 710 m.

*GenusHedgpethia Turpaeva, 1973

Type speciesColossendeis articulathoman, 1908.

Trunk elongated, segmented; segment 1 longestrdlgieocesses separated by
not more than their diameters. Proboscis robusthmonger than trunk, greatly
expanded medially, in some species with short “hekdomen very small, situated
almost ventrally and pointed vertically downwardhelifores absent; palps and
ovigers 10-segmented.

One species is found in the Sea of Japan.

*Hedgpethia californica chitinosa (Hilton, 1943)
(PI. XXII, figs. 6-11)

Hilton, 1943: 4; Hedgpeth, 1949: 301, fig. 47e—bbsina-Losinsky & Turpaeva, 1958:
23-26, fig. 1; Losina-Losinsky, 1961: 109; Nakamut@87: 36-37, pl. 33CQolossendeis
chitinosg; Turpaeva, 1973: 186-189, pl. Bgdgpethia californica

2 A.F. Pushkin (1990: Trudy ZIN AN SSSR, V. 218)asished the family Hedgpethiidae for
the generddedgpethieandRhopalorhynchus- Editorial note
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Description. Trunk smooth, oval, elongated, segmented. Segnief®of trunk
dorsodistally bear chitinous thickenings in shapedges with small conical tubercles
in middle. Some specimens have small tuberclesides f frontal margin. Lateral
processes shorter than trunk width, separateddsythen their own diameters. Ocular
tubercle with tall conical top, situated medially cephalic segment; eyes pigmented,
swollen, situated lower than middle of ocular taberProboscis more than 1.5 times
longer than trunk, robust, curved downward, tapgoeeards both ends, with short
“neck”. Abdomen very short, pointed downward. PHIp longer than proboscis, with
sparse short setae on distal segments; segmemg@sky segment 5 about twice
shorter than segment 3; of all distal segments eagré shortest and segment 8
longest. Oviger 3 times longer than trunk; segmdnend 6 equal; distal segments
short, thick and slightly curved in shape of spita¢ar 7 rows of long lanceolate
compound spines ventrally; segment 10 has falséa doeemed by strong terminal
claw and large spine with denticulate edge oppdeeitl Legs 8 times longer than
trunk; coxae short; femur more than twice longantlrunk; tibia 1 longer and thinner
than femur; tibia 2 slightly shorter than femunstes and propodus of almost equal
length, straight (in some specimens propodus $ighirved), bear row of short setae
on sole. Main claw equal to about 1/4 of propodersgth, gently curved; auxiliary
claws absent. Measurements: trunk 5.5 mm, prob8seisnm, palp 14.25 mm, oviger
16.55 mm, 3rd leg 43.5 mm.

Remarks. C. californica is a greatly polymorphic species. The variable
characters are: the general measurements and poogoof the body, the shape and
height of the ocular tubercle, the size of frontabercles, and also some other
characters. The study of polymorphism in this sgeanade it possible to divide it into
three subspeciesl. claifornica californicg inhabiting waters off the western coast of
the South AmericaH. californica bicornis from the Sea of Okhotsk, anH.
californica chitinosa

Geographical distribution. H. californica chitinosas widespread in the north-
western part of the Pacific Ocean: in the Bering, ®#f the Aleutian Islands, near the
eastern coast of Japan up to the Tsushima Strai,im the Sea of Japan near
Hokkaido Island.

Vertical distribution. It is found in 20—3500 m depths.

VI. Family PYCNOGONIDAE Wilson, 1878

Trunk segmented, broad, compact. No cheliforespalps. Only male oviger
with terminal claw and compound spines. Four og fiairs of legs present.
Species of one genus inhabit the Sea of Japan.

1. GenugPycnogonum Brunnich, 1764

Type speciesP. littorale (Stroem, 1762).

Trunk flattened dorsoventrally, often with conitaincated tubercles along mid-
dorsal line and on lateral processes. Lateral psms short, separated by small
intervals, sometimes placed quite close to eacbhrotiut still separated. Proboscis
conical or almost conical, smooth, protruded harially or obliquely down.
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Abdomen cylindrical, pointed horizontally. Ocularbercle low, situated on anterior
margin of cephalic segment. Oviger present notlispeecies. Legs short, robust, with
sparse setae; tarsus very short; propodus cunigthutbasal spines. Main claw well
developed; auxiliary claws small, rudimentary, bsent.
The genug’ycnogonunis divided into three subgenera (Stock, 1968):
1. Subgenu$ycnogonum, type specie®. littorale (Stroem, 1762); oviger in males
consists of 8-9 segments, with terminal claw.
2. Subgenugetroviger Stock, type specieB. sivertseniStock, 1955; oviger in males
consists of 4—7 segments, terminal claw absent.
3. Subgenuslulloviger Stock, type specieB. africanumCalman 1938; no ovigers in
males.
Two species of the subgenRgcnogonuniave been found in the Sea of Japan.

KEY TO THE SPECIES OF THE SUBGENUS PYCNOGONUM

1(2). Mid-dorsal line bears tall tubercles; latguabcesses smooth; proboscis narrow,
with elongated apex; no auxiliary claws ......................... 1P. tenue (p. 130)

2(1). Mid-dorsal line bears very low tubercles;etal processes bear similar low
tubercles (mostly conspicuous on 4th lateral pree®s proboscis thick, with
flattened apex; auxiliary claws very small ................XP. koreanum (p. 130)

1. Pycnogonum (Pycnogonum) tenue Slater, 1879
(PL. XXI111, figs. 7-9)

Slater, 1879: 283; Schimkewitsch, 1929: 15; Lodinainsky, 1961: 53 Rycnogonum
littorale var.tenug; Kishida, 1927: 989, fig. 1905; Nakamura, 1987; fg. 34 Pycnogonum
tenug.

Description. Surface of trunk covered with small rounded tulesclTrunk
completely segmented. Mid-dorsal tubercles talmeat with several short setae.
Lateral processes more broad than long, separgtadrbow intervals, smooth. Ocular
tubercle rounded; eyes pigmented, 2 anterior egegel than 2 posterior ones.
Proboscis long, narrow, with elongated apex. Ovigesegmented, terminal claw
curved, longer than distal segment. Auxiliary claksent.

Geographical distribution. P. tenueoccurs mainly in the East China Sea, near
the eastern coast of Japan and in the southeriofptie Sea of Japan. A subsped?es
littorale tenue(Slater) has been found in the Russian waterseoSta of Japan.

Vertical distribution. The species is distributed in depths of 27-300 m.

* Pycnogonum (Pycnogonum) koreanum Kim & Stock, 1984
(PL. XXIIl, figs. 10-12)

Kim & Stock, 1984: 685-687, figs. 1-6; Kim & Hon§986: 50; Hong & Kim, 1987:
161.

P. koreanunwas originally found in the littoral zone of UlnegiIsland (on sandy
ground with stones). Later, it was periodically aeted on hard bottoms near the
eastern, southern, and western coasts of the Eouéa.
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Plate I. Schematic display of the external morphology ofri®gonida (fig. 1 — body
with appendages; fig. 2 — 1st appendage (chelifdre} cephalic segment of
body; 2 — ocular tubercle; 3 — dorsal ridge of segmof trunk; 4 — lateral
process; 5 — proboscis; 6 — abdomen; 7 — scapga®mw-of chela; 9 — immova-
ble finger; 10 — movable finger; 11 — 2nd appendagédp); 12 — 3rd appendage
(oviger); 13 — segments 1-3 of leg (coxae: coxaoka 2, and coxa 3); 14 —
segment 4 of leg (femur); 15 — segment 5 of ldggtl); 16 — segment 6 of leg
(tibia 2); 17 — segment 7 of leg (tarsus); 18 -nsmqt 8 of leg (propodus); 19 —
main claw; 20 — auxiliary claws
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Plate 1. Nymphon grossipes (from Sars, 1891): 1 — trunk, dorsal view; 2 -niulat-
eral view; 3 — ocular tubercle; 4 — chela; 5 — pélp distal segments of leg.
Nymphon brevirostre (from Sars, 1891): 7 — trunk, dorsal view; 8 — kuiateral
view; 9 — ocular tubercle; 10 — chela; 11 — palb+-Ilcompound spine; 13 — distal
segments of leg
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Plate I11. Nymphon bisseratum (from Losina-Losinsky, 1961): 1 — trunk, dorsadwi
2 — ocular tubercle; 3 — chela; 4 — palp; 5 — commglospines; 6 — distal segments
of leg.
Nymphon striatum (from Losina-Losinsky, 1933): 7 — trunk, dorsabwi 8 —
trunk, lateral view; 9 — chela; 10 — palp; 11 — pawnd spine; 12 — distal seg-
ments of leg
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Plate 1V. Nymphon longitarse longitarse (from Sars, 1891): 1 — trunk, dorsal view;
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2 — trunk, lateral view; 3 — chela; 4 — palp; Sistal segments of leg.

Nymphon longitarse brevicollis (from Losina-Losinsky, 1935): 6 — trunk, dorsal
view; 7 — ocular tubercle; 8 — chela; 9 — palp—=1€ompound spines and claw of
oviger; 11 — distal segments of leg.

Nymphon longitarse elongatum (from Hedgpeth, 1949): 12 — chela; 13 — palp;
14 — compound spine; 15 — distal segments of leg



Plate V. Nymphon hodgsoni: 1 — trunk, dorsal view; 2 — ocular tubercle, fateview;
3 — chela and portions of fingers: immovable (up@erd movable (lower); 4 —
palp; 5 — distal part of segment 10 of oviger, wihminal claw and compound
spine; 6 — distal segments of 3rd leg.
Nymphon braschnikowi: 7 — trunk, dorsal view; 8 — ocular tubercle, tateview;
9 — chela of female; 10 — chela of male and portibmovable finger; 11 — palp;
12 — distal part of segment 10 of oviger, with terah claw and compound
spines; 13 and 14 — distal segments of legs ofl2(@&) and of juvenile (14)
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Plate VI. Nymphon japonicum (from Nakamura, 1987): 1 — trunk, dorsal view; 2 —
trunk, lateral view; 3 — chela; 4 — palp; 5 — ovigg& — compound spine; 7 — ter-
minal claw of segment 10 of oviger; 8 — distal segts of leg.

Nymphon uniunguiculatum (from Losina-Losinsky, 1933): 9 — trunk, dorsal
view; 10 — ocular tubercle; 11 — chela; 12 — pap: distal segments of oviger;
14 — compound spines; 15 — coxae 1, 2, and 3 pfikeg distal segments of leg
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Plate VII. Nymphon micropedes (from Hedgpeth, 1949): 1 — trunk, dorsal view; 2 —
chela; 3 — palp; 4 — compound spines; 5 — dis@gineats of leg.
Nymphon kodanii (from Hedgpeth, 1949): 6 — trunk, dorsal view; ¢hela; 8 —
palp; 9 — segment 10 of oviger and compound sfibe; distal segments of leg
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Plate VI11. Nymphon stocki (from Utinomi, 1955): 1 — trunk, ventral view; 2chela;
3 — palp; 4 — segments 8, 9, and 10 of ovigerdistal segments of leg.
Nymphon albatrossi (from Hedgpeth, 1949): 6 — trunk, dorsal view; thela;
8 — palp; 9 — compound spine; 10 — distal segmefrity
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Plate | X. Achelia borealis; 1 — male, dorsal view; 2 — female, dorsal view: Bcular
tubercle of female; 4 — palp; 5 — distal segmehte@
Achelia brevirostris (from Losina-Losinsky, 1961): 6 — trunk, dorsakewi
7 — trunk, lateral view; 8 — palp; 9 — oviger; 18empound spine; 11 — leg
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Plate X. Achelia kurilensis (from Losina-Losinsky, 1961): 1 — trunk, dorsadwi 2 —
ocular tubercle; 3 and 4 — palps of male (3) amdele (4); 5 — distal part of male
oviger; 6 — leg of male; 7 — distal segments ofdkmeg.

Achelia alaskensis (from Losina-Losinsky, 1933): 8 — trunk, dorsaéwi 9 —
ocular tubercle; 10 — chelifore; 11 — palp; 12¢: le

Achelia latifrons (from Kim & Hong, 1986): 13 — trunk, dorsal vied4 — palp;
15 - leg
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Plate XI. Achelia hituberculata (from Nakamura, 1987): 1 — trunk of male, dorsal
view; 2 — trunk, lateral view; 3 — dorsal spine:+4alp; 5 — distal part of male
oviger; 6 — leg of male.

Achelia segmentata (from Utinomi, 1954): 7 — trunk, dorsal view; &rdnk, lat-
eral view; 9 — palp; 10 — oviger; 11 — distal segtaef leg
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Plate XI1. Achelia gracilipes (from Losina-Losinsky, 1933): 1 — trunk, dorsadwi
2 —trunk, lateral view; 3 — palp; 4 — oviger; Bistal segments of leg.
Achelia superba (from Nakamura, 1987): 6 — trunk, dorsal view; funk, lateral
view; 8 — palp; 9 — distal part of female ovige®; 1 leg of male; 11 — distal part
of male femur
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Plate XI1l. Achelia echinata orientalis (from Nakamura, 1987): 1 — trunk, dorsal
view; 2 — trunk, lateral view; 3 — ocular tubercdles chelifore; 5 — distal part of
oviger; 6 — leg of male; 7 — distal part of malente.

Achelia kamtschatika (from Losina-Losinsky, 1961): 8 — trunk, dorsabwi 9 —
ocular tubercle; 10 — chelifore; 11 — palp; 12 igev; 13 — leg
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Plate X1V. Tanystylum scrutator (from Stock, 1954): 1 — trunk, dorsal view; 2 Hpa
3 — segment 10 of oviger with compound spinesjef—
Tanysytlum ulreungum (from Nakamura & Child, 1983): 5 — trunk, dors&w;
6 — palp; 7 — distal part of oviger with forkedregi 8 — leg
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Plate XV. Lecythorhynchus marginatus: 1 — trunk, dorsal view; 2 — ocular tubercle,
lateral view; 3 — palp; 4 — oviger; 5 — segment® 720 of oviger; 6 — 3rd leg;
7 — distal segments of leg.
Cilunculus armatus (from Nakamura, 1987): 8 — trunk, dorsal view; @runk,
lateral view; 10 — chelifore; 11 — palp; 12 — |1&§;— distal segments of leg
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Plate XVI. Nymphonella tapetis (from Ohshima, 1927): 1 — male, ventral view; 2 —
female, dorsal view.
Ascorhynchus glabroides (from Ortmann, 1891): 3 — trunk, dorsal view; 4st
segment of trunk with proboscis, chelifores, palpd oviger, ventral view
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Plate XVII. Ascorhynchus glaberrimum (from Nakamura, 1987): 1 — female trunk,
dorsal view; 2 — chelifore; 3 — palp; 4 — ovigemadile; 5 — leg.
Ascorhynchus ramipes (from Nakamura, 1987): 6 — female trunk, dorsa&wi
7 — female trunk, lateral view; 8 — palp; 9 — segtae to 10 of male oviger; 10 —
leg; 11 — lateral process, coxae 1 and 2 of female
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Plate XVIII. Decachela discata (from Hedgpeth, 1949): 1 — trunk, dorsal view;
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2 — distal segments of leg.

Decachela dogidli (from Losina-Losinsky, 1961): 3 — trunk, dorsaéwi 4 —
coxae 1 and 2 of leg, dorsal view; 5 — coxae 12aftlleg, ventral view; 6 — leg.
Pycnosomia strongylocentroti (from Losina-Losinsky, 1961): 7 — trunk, dorsal
view; 8 — trunk, lateral view; 9 — oviger of male) — leg of male; 11 — leg of
female



Plate X1X. Bradypallene espina (from Kim & Hong, 1987): 1 — trunk, dorsal view;
2 —trunk, lateral view; 3 — palp; 4 — distal segtseof leg.
Propallene longiceps (from Nakamura, 1987): 5 — trunk, dorsal view; Gunk,
lateral view; 7 — chela; 8 — oviger; 9 — distalrsegts of leg.
Callipallene phantoma amaxana (from Stock, 1968): 10 — trunk, dorsal view;
11 — ocular tubercle; 12 — distal segments of leg
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Plate XX. Phoxichilidium ungellatum (from Hedgpeth, 1949): 1 — trunk, dorsal view;
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2 — chela; 3 — distal segments of oviger; 4 — Hs#gments of leg.

Anoplodactylus gestiens (from Nakamura, 1987): 5 — trunk, dorsal view; 6 —
trunk, lateral view; 7 — chela; 8 — distal segmaenitieg.

Anoplodactylus pycnosoma (from Kim, 1984): 9 — trunk, dorsal view; 10 —rky
lateral view; 11 — chela; 12 — distal segment®qgf |
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Plate XX1. Anoplodactylus viridintestinalis (from Kim, 1986): 1 — trunk of male, dor-
sal view; 2 — trunk of female, dorsal view; 3 —tkuwf female, lateral view; 4 —
distal part of scape and chela; 5 — distal segnmarey); 6 — cement gland.
Anoplodactylus carnatus (from Nakamura & Child, 1983): 7 — trunk, dorsal
view; 8 — trunk, lateral view; 9 — chela; 10 — distegments of leg
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FEIIMRY

Plate XXI1. Anoplodactylus pygmaeus (from Turpaeva, 2006): 1 — male, dorsal view;
2 — chela; 3 — oviger; 4 — 4th leg; 5 — distal seghof leg.
Hedgpethia californica chitinosa (from Losina-Losinsky & Turpaeva, 1958):
6 — trunk, dorsal view; 7 — trunk, lateral view—8segment 10 of oviger; 9 —
compound spine; 10 — large spine, forming falsdacbtoviger; 11 — distal seg-
ments of leg
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Plate XXI11. Colossendeis macerrima (from Hedgpeth, 1949): 1 — trunk, lateral view;
2 — palp; 3 — distal segments of leg.
Colossendeis nasuta (from Hedgpeth, 1949): 4 — trunk, lateral view:=5alp;
6 — distal segments of leg.
Pycnogonum tenue (from Nakamura, 1987): 7 — trunk, dorsal view; 8runk,
lateral view; 9 — distal segments of leg.
Pycnogonum koreanum (from Kim & Stock, 1984): 10 — trunk, dorsal view;
11 — distal segments of leg; 12 — distal segmeltdgf
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INDEX OF LATIN NAMES'

A Callipallene 122

Acanthomysis 60 Callipallenidae 119

Achelia 105, 106 camtschatica, Stilomysis 53

alaskensis, Achelia 110, 111 carnatus, Anoplodactylus 127

albatrossi, Nymphon 104 Cercopagidae 10

amaxana, Callipallene phantoma 122 Chelicerata 92

Ammotheidae 105 chitinosa, Hedgpethia califorrid 28, 129

andersoni, Neomysis 56, 57 Cilunculus 117

anomala, Holmesiella 47 Cladocera 9

Anoplodactylus 124, 125 Colossendeidae 127

Arachnomysis 46 Colossendeis 127

arctopacifica, Exacanthomysis 60 Crustacea 9

Archaeomysis 45 Ctenopoda 11

armata, Thysanoessa 85 czerniawskii, Neomysis 56, 57

armatus, Cilunculus 117, 118

articulata, Archaeomysis 45 D

Ascorhynchus 118 Decachela 119

Austrodecidae 94 Decolopodidae 94

avirostris, Penilia 12-14 derjungini, Halosoma 125

awatschensis, Neomysis 56 dimorpha, Hemiacanthomysis 59
Disacanthomysis 53

B discata, Decachela 120

Bentheuphausiidae 81 dogieli, Decachela 120

bicornis, Hedgpethia californica 129  dybowskii, Disacanthomysis 54
bipes, Nebalia 38, 39

bisseratum, Nymphon 100 E

bituberculata, Achelia 108 echinata, Achelia 113

borealis, Exacanthomysis 61 elongatum, Nymphon longitarse 99

borealis, Ammothea gracilipes 111 Endeidae 94

borealis, Thysanoessa 84 Erythropini 46

Boreoacanthomysis 58 espina, Bradypallene 121

Boreomysidae 43 Eucarida 81

braschnikowi, Nymphon 103 Eucopiidae 43

Bradypallene 121 Euphausia 86

Branchiopoda 9 Euphausiacea 81

brevicollis, Nymphon longitarse 100 Euphausiidae 82, 83

brevirostris, Achelia 108 Evadne 21

brevirostre, Nymphon 97, 98 Exacanthomysis 60
exiguum, Phoxihilidium 125

C

californica, Hedgpethia californica 129 F

californica, Inusitatomysis 51 franciscorum, Neonmysis 55

" Synonims are italicized, and principal taxa frambgenera to families are printed in bold.
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G

Gastrosaccinae 44

gestiens, Anoplodactylus 126
glaberrimum, Ascorhynchus 118
glabroides, Ascorhynchus 119
Gnathophausiidae 43

gracile, Nymphon 98

gracilipes, Achelia 111
grandis, Stilomysis 52, 53
grebnitzkii, Archaeomysis 45
grossipes, Nymphon 96, 97

H

Hedgpethia 128

Hedgpethiidae 128

hessleri, Nebalia 39

heter ospinum, Nymphon 97
hilgendorfi, Lecythorhynchus 116
Hemiacanthomysis 59
hodgsoni, Nymphon 102
Holmesiella 47

I

inermis, Anoplodactylus 125
inermis, Thysanoessa 84
insolita, Inusitatomysis 51
inspinata, Thysanoessa 83
intermedia, Heteromysis 56
intermedia, Neomysis 56
intermedius, Podon 10
Inusitatomysis 50

isaza, Neomysis 56

J

japonica, Achelia borealis 107
japonica, Archaeomysis 45
japonica, Exacanthomysis 60
japonicum, Nymphon 101

K

kamtschatica, Achelia 114

kodanii, Nymphon 101

koreanum, Pycnogonum 130
kurilensis, Achelia 109, 110
kurilensis, Nymphon brevirostre 98
latifrons, Achelia 109

L ecythorhynchus 115

Lepidomysidae 43

Leptodora 9

Leptodorida 9

Leptostraca 37

leuckarti, Podon 20, 21

longiceps, Propallene 121
longipes, Thysanoessa 85, 86
longitarse, Nymphon longitarse 99
Lophogastrida 43

Lophogastridae 43

M

macerrima, Colossendeis 128
maculata, Archaeomysis 45
maculata, Callomysis 45

major, Stilomysis 53
Malacostraca 37

marginatus, Lecythorhynchus 116
Meterythrops 47

micracollis, Nymphon 98
micropedes, Nymphon 101
microphthalma, Meterythrops 48
mirabilis, Neomysis 57

Mysida 44

Mysidacea 42

Mysidae 44

Mysidellinae 43

Mysinae 46

Mysini 49

N

nakazawai, Neomysis 57
nasuta, Colossendeis 128
Nebalia 38

Nebaliidae 38
Nebaliopsidae 37
neglecta, Thysanopoda 84
Neomysis 54
Nematoscelis 83
nemurensis, Nebalia 38
nigra, Neomysis 56
nigrognatum, Nymphon 97
Nipponerythrops 46
nordmanni, Evadne 23, 24
Nulloviger 130

Nymphon 95
Nymphonella 116
Nymphonidae 94
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@] Rhynchothoracidae 94

ochoticum, brevirostre Nymph@8 robusta, Meterythrops 48

oculospinum, Nymphon 97 robustus, Pigrogromitus 123

ohshimai, Achelia 108

Onychopoda 14 S

orientalis, Achelia echinata 113, 114  schmackeri, Penilia 12

orientalis, Penilia 12 schmackeri, Pleopis 15, 16

orpax, Achelia 109 schrencki, Boreoacanthomysis 58, 59
scrutator, Tanystylum 115

P segmentata, Achelia 111, 112

pacifica, Euphausia 86, 87 serrata, Inusitatomysis 51

Pantopoda 92 shikhotaniensis, Paracanthomysis 62

Paracanthomysis 61, 62 Sididae 11

Paranebaliidae 37 similis, Euphausia 83

Penilia 11 sinensis, Achelia echinata 113

Peniliinae 11 Siriellinae 43

Peracarida 42 spadix, Paracanthomysis 62

Petalophthalmidae 43 spinifera, Evadne 22

Petalophthalmina 43 stelleri, Exacanthomysis 60, 61

Phoxichilidiidae 122 Stilomysis 52

Phoxichilidium 124 stocki, Nymphon 102

Phyllocarida 37 striatum, Nymphon 98 _

Pleopis 14, 15 strongylocentroti, Pycnosomia 123

Podon 19, 20 Stygiomysidae 43

Podonidae 14 Stygiomysina 43

Polyphemoidea 10 Stylocheiron 81

polyphemoides, Pleopis 16, 17 superba, Achelia 112, 113

Propallene 121

Pseudevadne 17, 18 T

Thalassomysinae 43
2Tanystylum 114, 115

tapetis, Nymphonella 117

tenue, Pycnogonum 130

tergestina, Pseudevadne 18, 19

Thysanoessa 83

toion, Neomysis 55

Pseudeuphausia 83
pseudomacropsis, Xenacanthomysis 5
Pycnogonida 92

Pycnogonidae 129

Pycnogonum 129, 130

Pycnosoma 123

pycnosoma, Anoplodactylus 126
Pycnosomia 122

pygmaeus, Anoplodactylus 125, 126 U

ulreungum, Tanystylum 115
uniunguiculatum, Nymphon 104

R A
. ungellatum, Phoxichilidium 124

ramipes, Ascorhynchus 118 g

raschii, Thysanoessa 85 V

rayii, Neomysis 55
Retroviger 130
Rhopalophthalminae 43 X

Rhopalorhynchus 128 Xenacanthomysis 51

viridintestinalis, Anoplodactylus 126, 127
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