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Decapod Crustaceans of the Southwest Kamchatka Shelf:
R/V “Professor Levanidov” collection in June 1996
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ABSTRACT: Thirty two decapod species (ca. 6100
specimens) were collected using a bottom trawl in the
southern part of the Kamchatka shelf at depth between
20 and 300 m. Two species, e.g. Argis ochotensis
Komai, 1997 and Spirontocaris brevidigitata Kobjako-
va, 1935 were recorded in the area for the first time,
while the latter species was found for the first time in the
entire Sea of Okhotsk. New material provide evidence
that the latter species and Spirontocaris spinus interme-
dia are both well separated from Spirontocaris spinus,
contrary to earlier synonimization by Hayashi [1977].
The most common species in the region investigated
were Chionoecets bairdi, Chionoecetes opilio, Paralith-
odes camtschaticus, Pagurus trigonocheirus, Labidoch-
irus splendescens, and Hyas coarctatus alutaceus. All
these species but Chionoecetes bairdi are widely ranged
in the Sea of Okhotsk. Paralithodes camtschaticus and
Chionoecetes bairdi were most abundunt species in the
shallow waters. Pandalus borealis eous and Chiono-
ecetes opilio dominated in trawl catches in the depth
range of 200-300 m to the north of 52°00’N. The entire
decapod fauna of the West Kamchatka shelfincludes 50
species. Remarks on morphological variation, size com-
position and the presence of ovigerous females are given
for most species. External sexual characters in Crangon
communis were studied in details in order to clear
whether this species is a protandric hermaphrodite. No
apparent transitional specimens were recorded.

PE3IOME: [Tocneausis o BpeMeH! CBOJKA JaHHBIX
0 JIECATHHOTHX pakooOpaszHex Oxorckoro Mops [Bu-
HoTrpanos, 1947] pxmogaer 91 Bua u moasua. OgHAKO
o cinoxkuBIIMcs B To BpeMs B CCCP ycnoBusm nccie-
JIOBATEIIHM B OOJIBITUHCTBE CIIy4acB HE UMEJIA BO3MOXK-
HOCTH IyOJIMKOBATh CBEACHUS O TIOJOXKCHUU CTaHIIUN

[MBanoB, 1992] u, cnemoBaTenbHO, TOUHOM MECTOHA-
XOXICHUH PA3ITUIHBIX BUI0B. YacTh 3THX MaTepHUaIoB
B ITOCJIEAICTBHH OblIa yTepsHa. [loaToMy MHOTHE HaH-
HBIE O PaCIIPOCTPAHEHUH PA3IUYHBIX BUIOB JECSITUHO-
T'HX PaKooOpa3HbIX B POCCHHCKUX allbHEBOCTOYHBIX
MOPSIX TPEOYIOT JJONOTHEHHSI U yTOUHEHHSI.

U3 Bcex paitoHoB OXOTCKOTO MOPS KaPIIHHOJIOTAMH
Hambosiee aKTUBHO mM3ydajics menbd 3anmagHoir Kam-
yaTku. [lpucranbHoe BHUMaHUE K 3TOM 4acTH MOps
CBSI3aHO MPEUMYIIECTBEHHO C 3aMaJHOKaM4aTCKO mo-
IyJISIIMe KaM4aTcKoro kpada, CHIIbHO 3KCILTyaTupye-
MOI1 Ha IPOTSKEHUH MOCIEHUX JecaTUIeTui. Pacmpe-
JIeJIeHUE U ONOIOTHS IPYTUX MTPOMBICTIOBEIX BUIOB 3TO-
ro pailoHa U3y4asay B 3HAUUTEIbHO MEHBIIEH CTEIIEHHU.
Urto xacaeTcs HEIMPOMBICIOBBIX PaKOOOPA3HBIX TO MX
M3y4E€HHUEM B ITOCIIEHUE TOABI MPAKTUYECKH HE 3aHH-
Masuch. OOCTaHOBKA B 3HAYUTEILHON CTEIIEHN OCII0XK-
HSI€TCSI IOYTH MOJIHBIM OTCYTCTBUEM Hay4YHO-HCCIEI0-
BaTENbCKUX Pa0dOT Ha CIENUANN3UPOBAHHBIX Cyaax. B
9TOM CBSI3M JOBOJBHO TIOJHAS OCHTOCHAS ChEeMKa F0XK-
HOW 4YacTH 3amaJHOKaMYaTCKOTo Mienbda, MPOBEICH-
Has TUHPO-Lentpom npu yuactun BHUPO wa HUC
“Ilpo¢. Jleanngo” B urone 1996 r. mpencrasisier
HECOMHEHHBII HHTEepec.

Tpunnate aa Buma (okomo 6100 3K3eMIIIAPOB)
JeKaro] ObUT0 COOpaHO B 10KHOM JacTH 3amaHOKaM-
yarckoro menbga Ha riryouse ot 20 10 300 m. [lBa Buza
Argis ochotensis u Spirontocaris brevidigitata otmeue-
HBI JUIS 32118 THOKaMUYaTCKOro Ienb(a BIIepBbIe, T0CIe-
JIHuM BriepBble At OxoTckoro Mops B 1esnom. Ha Ho-
BOM MaTepHaje MoKa3aHO, YTO KaK ATOT MOCICIHHA
BUA, TaK W Spirontocaris spinus intermedia XOpoIIo
000co0IeHbI OT Spirontocaris spinus, i He SBISIOTCS
€ro CHHOHMMaMH, KaK paHee rnpeznonarainock Hayashi
[1977]. Bes hayna nekario 3araiHOKaMYaTCKOTO IIEITh-
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(ha Burrouaet 50 BumoB. Hanbomnee 0OBIYHBIME BUIAMU
pernona OstuChionoecets bairdi, Chionoecetes opilio,
Paralithodes camtschaticus, Pagurus trigonocheirus,
Labidochirus splendescens n Hyas coarctatus alutaceus.
Bce atu Bunb1 kpome Ch. bairdi mmpoxo pacmnpocTpa-
HeHbl B OxXoTckoM Mope. P. camtschaticus v Ch. bairdi
ObuTH HamboJee MHOTOYMCICHHBI Ha MEJIKOBOJIBE.
Pandalus borealis eous u Chionoecetes opilio toMuHU-
POBaJIo B TPAIOBBIX yiIoBax Ha riryoune ot 200 mo 300
M. J]y1s1 Bcex 0OHapy>KeHHBIX BUIOB IPUBEICHBI TaHHbIE
10 U3MEHYUBOCTH, Pa3MEPHOMY COCTaBY, BCTPE4aeMO-
CTH SIHIIEHOCHBIX CaMOK.

JletasbHO ncciie10BaHbl BTOPHYHEIE TT0JIOBBIE TIPH-
sHakn Crangon communis Ui BBIICHEHHS BOIIPOCA,
SBJISCTCS JIM JAHHBIH BHI NPOTEPAHAPHYECKHM Tep-
Madpoantom. Ocodu ¢ mepexo aMu OT IPU3HAKOB CaM-
OB K IIPU3HAKAaM CaMOK He OOHapy KEHBI.

Introduction

Studies on the decapod crustaceans in the Sea of
Okhotsk have a rather long history. The first account of
the Decapoda from the North-western Pacific including
the Sea of Okhotsk was published by Brandt [1851].
Important papers which contain description of new
species from the Sea of Okhotsk, regional faunistic
records and updates are those by Brajnikov [1907],
Rathbun [1924, 1925, 1930, 1932], Kobjakova [1936,
1935], Makarov [1938], McLaughlin [1974], Hayashi
[1977]. Up to now the most comprehensive review of the
decapod fauna of the Sea of Okhotsk was presented by
Vinogradov [1947] who listed 91 species and subspe-
cies. Due to restrictions which existed in the USSR prior
to the 1990s, Vinogradov’s publication could not con-
tain the data on stations positions [[vanov, 1992]. Later,
considerable part of the station data was lost and this is
the reason why distribution data for the Sea of Okhotsk
decapods require re-consideration.

Within the Sea of Okhotsk, the West Kamchatka
shelf remains the most extensively studied area. A per-
sistent attention to this waters is due to a very abundant
local stock of red king crab, Paralithodes camtschaticus
(Tilesius, 1815) heavily exploited in recent years. The
papers by Vinogradov [1945, 1946, 1947, 1969], Rodin
[1967, 1969, 1985], and Chekunova [1969] built up the
basis of recent studies on population structure, migra-
tions and reproduction of red king crab on the West
Kamchatka shelf. Larval biology of several species was
treated by Makarov [1966]. Distribution and biology of
other species in this area have been poorly studied while
recent investigations of non-commercial species are
totally lacking. Also special trawl surveys became rare
inthe 1990s. A detailed benthic survey conducted by the
expedition on R/V “Professor Levanidov” in July 1996
brought an extensive material which extends our knowl-
edge of the decapod fauna in the region.

The present study is focused at occurrence, distribu-
tion, morphological variability and biological charac-
teristics of mostly non-commercial species of the Deca-
poda from the shelf of West Kamchatka. Abundance and
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distribution pattern of most important commercial spe-
cies, e.g. blue king crab, Paralithodes platypus (Brandt,
1851), red king crab, and tanner crabs, Chionoecetes
bairdi Rathbun, 1902 and Chionocoetes opilio (O. Fab-
ricius, 1788) are out of the scope of this paper.

Materials and Methods

Most of 6100 specimens of 32 species of Decapoda were
collected during the expedition of the Pacific Research Centre
for Marine Fisheries and oceanography (TINRO-Centre, Vladi-
vostok) and the Russian Federal Institute for Marine Fisheries
and Oceanology (VNIRO, Moscow) on board R/V “Professor
Levanidov” in the southeastern part of the Sea of Okhotsk
(51°10"-54°00'N). Ninety eight stations at depth from 20 to
300 m, were sampled between July, 1 and 20 in 1996. Samples
were obtained by an otter-trawl (28 m flat bottom trawl) with
a mesh size of 45 mm supplied with a panel of 30 mm mesh
net lining the cod end, and additionally by a dredge. The
dredge had a mesh size of 10 mm and a rectangular mouth
opening (120x40cm). All hauls lasted 30 minutes. The sta-
tions are listed in the appendix.

All decapod specimens were measured and sexed. After
that most of specimens of non-commercial species (about
3300 animals) were preserved in buffered 10% seawater
formalin solution and later transferred to 70% ethyl alcohol.

The carapace length (CL), from the base of eyestalk to the
posterior mid-dorsal edge of carapace was measured to the
nearest 0.1 mm for the shrimps. The maximum carapace width
(CW) was measured to the nearest 1 mm for the crabs. The
maximal shield length (SL) from the base of eyestalk to the
posterior mid-dorsal point was measured in the hermit crabs.
Shrimp specimens were sexed by examination of the en-
dopodite of the first two pair of pleopods. The position of
gonopore was used for the sex determination of hermit crabs.
Crab specimens were sexed by examination of the abdomen
and first two pair of pleopods. All preserved specimens are
deposited in the Zoological Museum of Moscow State Uni-
versity (ZMMU).

Bottom water temperature was measured with a deep-sea
protected reversing thermometer and bathythermograph.

List of Decapoda collected by R/V “Prof. Le-
vanidov”

Family Pandalidae Haworth, 1825
Genus Pandalus Leach, 1814
Pandalus borealis eous Makarov, 1935
Pandalus goniurus Stimpson, 1860
Family Hippolytidae Bate, 1888
Genus Eualus Thallwitz, 1892
Eualus fabricii (Kroyer, 1841)
Eualus macilentus (Krdyer, 1842)
Eualus pusiolus (Kroyer, 1841)
Genus Lebbeus White, 1847
Lebbeus groenlandicus (Fabricius, 1775)
Genus Spirontocaris Bate, 1888
Spirontocaris brevidigitata Kobjakova, 1935
Spirontocaris intermedia Makarov in Kobjako-
va, 1936
Spirontocaris murdochi Rathbun, 1902
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Family Crangonidae Haworth, 1825
Genus Argis Kroyer, 1842
Argis dentata (Rathbun, 1902)
Argis lar (Owen, 1839)
Argis ovifer (Rathbun, 1902)
Argis cf. ochotensis Komai, 1997
Genus Crangon Fabricius, 1798
Crangon septemspinosa Say, 1818
Crangon communis (Rathbun, 1902)
Crangon dalli (Rathbun, 1902)
Genus Mesocrangon Zarenkov, 1965
Mesocrangon intermedia (Stimpson, 1860)
Genus Sclerocrangon G.O. Sars, 1883
Sclerocrangon salebrosa Owen, 1839
Family Paguridae Latreille, 1803
Genus Labidochirus Benedict, 1892
Labidochirus splendescens (Owen, 1839)
Genus Pagurus Fabricius, 1775
Pagurus capillatus (Benedict, 1892)
Pagurus rathbuni (Benedict, 1892)
Pagurus trigonocheirus (Stimpson, 1858)
Pagurus brandti (Benedict, 1892)
Family Lithodidae Samouelle, 1819
Subfamily Lithodinae Ortmann, 1901
Genus Paralithodes Brandt, 1849
Paralithodes camtschaticus (Tilesius, 1815)
Paralithodes platypus Brandt, 1850
Genus Lithodes Latreille, 1806
Lithodes aequispinus Benedict, 1894
Family Majidae Samouelle, 1819
Genus Chionoecetes Kroyer, 1838
Chionoecetes opilio (O. Fabricius, 1788)
Chionoecetes bairdi Rathbun, 1902
Genus Hyas Leach, 1814
Hyas coarctatus alutaceus Brandt, 1851.
Genus Oregonia Dana, 1851
Oregonia gracilis Dana, 1851
Family Atelecyclidae Ortmann, 1893
Genus Erimacrus Benedict, 1892
Erimacrus isenbeckii (Brandt, 1848)
Genus Telmessus White, 1846
Telmessus cheiragonus (Tilesius, 1812)

Systematics
FAMILY PANDALIDAE HAWORTH, 1825
Genus Pandalus Leach, 1814

Pandalus goniurus Stimpson, 1860
Fig. 1.

MATERIAL EXAMINED. 155 d'd" (CL 74—19.1 mm), 183
non-ovigerous Y9 (CL 10.2—28.5 mm), 64 intersexes (CL 9.2—
20.3 mm).

LOCALITY. Hauls # 6, 9, 10, 17, 18, 19, 20, 30, 33, 34, 37,
39, 40, 47, 48, 49, 50, 52, 53, 54, 55, 58; Dredge # 4, 11, 12, 14,
16, 17, 18, 24, 25, 33, 34, 37, 38, 39, 41, 44.

REMARKS ON MORPHOLOGY. Rostrum is 1.29-2.27
times as long as carapace, armed with 8—11 spines: 3 or 4 of
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them on the carapace posterior to the level of orbital margin,
and 1 or 2 toothlike spines near the apex of rostrum (Fig. 1h).
The ventral margin of rostrum has 67 teeth. Scaphocerite is
4.1-5.9 times as long as wide, the distolateral tooth not
extending or distinctly overreaching distal margin of lamina
(Fig. 1d—g). Median projection on the third abdominal somite
is more or less prominent (Fig. 1b, c).

DISTRIBUTION. North Pacific from the southern part of
Chukchi Sea to the Peter the Great Bay (Sea of Japan) and to
Puget Sound [Makarov, 1941; Butler, 1980; Komai, 1999];
5450 m [Butler, 1980].

In the reference area P. goniurus was collected at depth
between 52 and 294, on mud and sand, (water temperature
0.21-2.02°C and salinity 32.6-33.38 p.p.t.).

BIOLOGY. CL of females reaches to 25.5 mm, those of
males to 19.1 mm. Specimens in the West Kamchatka region
were in general larger, than those recorded by Butler [1964,
1980] near the western coast of North America (CL 16.5 and
13.1 mm respectively).

Most of females were ovigerous (79.8%). The percentage
of morphologically transitional specimens (15.9%) was rela-
tively low.

This species frequently occurred together with Chiono-
ecetes opilio, C. bairdi, Hyas coarctatus, Labidochirus splen-
descens, Pagurus trigonocheirus, and Crangon communis.

Pandalus borealis eous Makarov, 1935
Figs. 2, 3.

MATERIAL EXAMINED. 118 ¢'0" (CL 8.8—25.5 mm), 56
transitional (CL 16.5—27.5 mm), 98 non-ovigerous $9 (CL 9.3—
33.8 mm), 19 ovigerous females (CL 27—33 mm).

LOCALITY. Haul # 6, 8, 19, 24, 26, 31, 32, 36, 37, 43, 45,
49, 55, 56.

REMARKS ON MORPHOLOGY . Rostrum is 1.39-2.42
times as long as the carapace length, armed nearly throughout
its length with 15-24 spines, including 4-5 spines on the
carapace posterior to the level of orbital margin, and a small
teeth near the apex of rostrum. The ventral margin of rostrum
is armed with 7 or 8 teeth. Rostrum is usually proportionally
longer in small specimens than in larger ones (Fig. 3).

Scaphocerite is 3.7-5.8 times as long as wide, the disto-
lateral tooth usually distinctly overreaches the distal margin
of lamina, but several specimens have scaphocerite with
distolateral tooth not extending to the anterior margin of
lamina. Small specimens usually have proportionally slender
scaphocerite than larger ones.

The third abdominal somite usually has an acute promi-
nent median projection. The median projection of the third
somite in few (ca. 10%) specimens in our collection is
rounded and relatively small.

Makarov [1935] described a new subspecies P. borealis
eous based on the differences in the shape of the distal margin
of scaphocerite and the relative length of rostrum. Several
authors [Kobjakova, 1936, 1937; Vinogradov, 1947, 1950;
Zarenkov, 1960] accepted a subspecific status of the Pacific
populations of Pandalus borealis. Squires [1992] examined
a few specimens from the British Columbia and Newfound-
land and recognized the Pacific form as a good species, P.
eous. By arguing that Pacific specimens are distinct from the
P. borealis in the two particulars (the relative length of
rostrum and the shape of the median projection of the third
abdominal somite) Komai [1999] accepted the species rank of
the Pacific form.
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Fig. 1. Pandalus goniurus Stimpson, 1860: a — entire animal in lateral view; b, ¢ — dorsal margin of third abdominal somite in
lateral view; d—g — distal part of scaphocerite; h — apex of rostrum. a, b, e — non-ovigerous ¢ (CL 19.8 mm); ¢ — non-ovigerous
? (CL 194 mm); d, h — transitional (CL 19.5 mm); f — & (CL 154 mm); g — transitional (CL 17.8 mm). Scale 1 cm (a), 1 mm
(b—h).

Puc. 1. Pandalus goniurus Stimpson, 1860: a — obrymit sup c6oxy; b, ¢ — cIMHHAS TOBEPXHOCTD TPETHETO cermeHTa absomena (Bua
cboky); d—g — dopma nmepearen gactu cradpoueputa; h — popma koHya pocTpyma. a, b, e — camxa 6e3 smy (AK 19,8 mm); ¢ — camka
6es smy (AK 19,4 mm); d, h — nepexoanas ocobs (AK 19,5 mm); £ — camey (AK 154 mm); g — nepexoanas ocobs (AK 17,8 mm).
Macmrab 1 cm (a), 1 mm (b—h).



Fig. 2. Pandalus borealis eous Makarov, 1935. Non-ovigerous ¢ (CL 25 mm). Entire animal in lateral view. Scale 1 cm.

Decapod Crustaceans of the Southwest Kamchatka Shelf

Puc. 2. Pandalus borealis eous Makarov, 1935. O6mmit Bup cboky camku 6es smy (AK 25 mm). Macirab 1 em.
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Fig. 3. Carapace length vs. ratio of rostrum length/carapace length of Pandalus borealis eous Makarov, 1935.
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Puc. 3. I'paduk M3MEHEHMs] OTHOIIEHUS AAMHBL POCTPYMa K AAMHE Kapalakca ¢ yBeAndeHuem pasmepa ocobu y Pandalus borealis

eous Makarov, 1935.
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Fig. 4. Eualus fabricii (Kroyer, 1841): a — entire animal in lateral view; b—d — shape of rostrum and carapace; e, f — distal part
of scaphocerite. a, ¢, e — non-ovigerous ¢ (CL 7.7 mm); b — non-ovigerous ¢ (CL 7.8 mm); d, f — non-ovigerous ¢ (CL 7.6 mm).

Scale 1 ecm (a—d), 1 mm (e, f).

Puc. 4. Eualus fabricii (Kroyer, 1841): a — obwmii sup cboxy; b—d — dopma pocrpyma n kapamakca (Bup c6oky); e, f — dopma
HepeaHeri qacTi ckagouepura. a, ¢, € — camka 6e3 suyg (AK 7,7 mm); b — camxa 6e3 suy (AK 7,8 mm); d, f — camxa 6e3 smy (AK

7,6 mm). Macirab 1 em (a—d), 1 mm (e, f).

Sokolov [1997] compared numerous specimens from the
North-East Atlantic and the North-West Pacific and failed to
find diagnostic characters which are good enough to distin-
guish between populations from these areas. As shown earli-
er, the ratio of rostrum length/ carapace length of the Pacific
specimens is the same as in the typical form. Thus raising the
rank of Pacific populations to a separate species is not
sufficiently substantiated.

DISTRIBUTION. The Pacific subspecies is widely distrib-
uted from the southern part of the Chukchi Sea to Puget Sound,
Washington State and to the Peter the Great Bay (Sea of Japan);
10-1380 m[Vinogradov, 1950; Butler, 1980; Komai, 1999]. In
the reference areaP. borealis eous was one of the most common
species of Decapoda at depth between 200 and 300 m (temper-
ature 0.41-1.83°C, salinity 32.74-33.39 p.p.t.)

BIOLOGY. CL in females and males in the West Kam-
chatka region amount respectively to 33.8 mm and 25.5 mm.
Specimens in the West Kamchatka region were in general
larger than those recorded by Butler [1964, 1980] near the
western coast of North America.

Eight size groups determined by modal size were present.
Most females (88.9%) were ovigerous. The percentage of
transitional specimens (24.8%) was relatively high.

Cohabitant species were mostly Chionoecetes opilio, Ar-
gis ochotensis, Pagurus trigonocheirus, and Crangon com-
munis.

FAMILY HIPPOLYTIDAE BATE, 1888
Genus Eualus Thallwitz, 1892

Eualus fabricii (Kroyer, 1841)
Fig. 4.

MATERIAL. 6 99 (CL from 7.6 to 10.3 mm)

LOCALITY. Haul # 39, 40, 52; Dredge # 17, 18.

REMARKS ON MORPHOLOGY. Rostrum armed with
3-5 spines, including spines on the carapace posterior to the
level of orbital margin (Fig. 4b—d). Scaphocerite has the disto-
lateral teeth either not extending beyond or overreaching the
distal margin of the lamina (Fig. 4e, f).

DISTRIBUTION: North Pacific from the Chukchi Sea to
the Sea of Japan and to British Columbia; North Atlantic from
the Hudson Bay, Foxe Basin and west Greenland to Cape Cod;
4-275 m [Squires, 1990]; up to 630 [Butler, 1980]. In the
references area E. fabricii was collected at depth between 51
and 80 m (water temperature 0.44—1.84°C and salinity 32.57—
329 p.p.t).

BIOLOGY. All females were mature and had well devel-
oped gonads. Other species of decapod taken in the same
catches were Chionoecetes opilio, Hyas coarctatus, Pan-
dalus goniurus, Labidochirus splendescens, Neocrangon dalli,
Sclerocrangon salebrosa.
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Fig. 5. Eualus macilentus (Kroyer, 1842). Non-ovigerous ¢ (CL 10.5 mm). Entire animal in lateral view. Scale 1 cm.
Puc. 5. Eualus macilentus (Krdyer, 1842). Obmmit sup camxn cboxy (AK 10,5 mm). Macmrab 1 cm.

Eualus macilentus (Krdyer, 1842)
Fig. 5.

MATERIAL. 3 d'd" (CL from 50 to 7.8 mm), 10 non-
ovigerous $% (CL from 4.0 to 10.5 mm).

LOCALITY. Haul #6, 47, 51, 52; Dredge # 25, 33, 37, 39, 40.

DISTRIBUTION. North Pacific from Chukchi Sea to the
Peter the Great Bay (Sea of Japan) and to the Bristol Bay
(Alaska) [Vinogradov, 1950]; in the West Atlantic from
Hudson Bay, Fox Channel and Greenland to Nova Scotia; 55—
540 m [Squires, 1990]. The northernmost record is in the
Chukchi Sea at 72°56’N [Sivertsen, 1932].

In the references area shrimps were found between 55 and
200 m depths, within a water temperature range of 0.21-
1.53°C and a salinity range of 32.67-33.59 p.p.t.

Cohabitant species included Pandalus goniurus, Hyas
coarctatus, Labidochirus splendescens, and Pagurus trigo-
nocheirus.

Eualus pusiolus (Kroyer, 1841)
Fig. 6.

MATERIAL. 1 & (CL 3.2 mm)

LOCALITY. Dredge # 43.

DISTRIBUTION. North Pacific from Bering Sea to British
Columbia and Washington in North-West America and to the
Sea of Japan in Asia [Butler, 1980; Williams, 1984; Squires,
1990]; Arctic region and North Atlantic from the Barents Sea to
Channel Islands and Catalonian coast of Spain (Mediterranean)
in Europe, and from Gulf of St. Lawrence to Virginia in North—
East [Williams, 1984; Squires, 1990]; 0—-500 m [Holthuis, 1947].

A single specimen was caught at 85 m depth, water
temperature was 0.44°C and salinity equaled to 32.7 p.p.t.

Genus Lebbeus White, 1847

Lebbeus groenlandicus (Fabricius, 1775)
Fig. 7.

MATERIAL. 2 &G’ (CL 132 and 13.7 mm).

LOCALITY. Haul # 40, 52.

VARIABILITY. Squires [1990] noted that the abdominal
pleurae of the shrimps from the Eastern Canadian coast have
3,1,2,2,2, 1 ventral spines on respectively 1* to 6" somites.
In the Sea of Okhotsk shrimps have not less than two spines
on the pleurae 1-5 [Vinogradov, 1950]. Our two males have
pleurae 1-5 with 2—5 spines as it was noted by Vinogradov
[19501].

DISTRIBUTION. Southern part of the Chukchi Sea
through the Bering Sea to Puget Sound and to Vladivostok
(Sea of Japan); Hudson Bay to Greenland and south to Rhode
Island; Arctic Canada and Alaska [Squires, 1990]. Depth 2—
314 m [Williams & Wigley, 1977; Squires, 1990], up to 518
m [Butler, 1980].

The species usually present in the same catches comprised
of Chionoecetes bairdi, Neocrangon dalli, Pandalus goniu-
rus, Hyas coarctatus, Sclerocrangon salebrosa, and Spiron-
tocaris murdochi.

Genus Spirontocaris Bate, 1888

Spirontocaris murdochi Rathbun, 1902
Fig 8.

MATERIAL. 14 0'd" (CL 4—9 mm), 119 non-ovigerous $%
(CL 41-102 mm), 3 ovigerous $% (8.9—10.3 mm).
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Fig. 6. Eualus pusiolus (Krdyer, 1841). & (CL 3.2 mm). Entire animal in lateral view. Scale 1 mm.
Puc. 6. Eualus pusiolus (Krgyer, 1841). Obymit sup camga cboxy (AK 3,2 mm). Macmrab 1 mm.

Fig. 7. Lebbeus groenlandicus (Fabricius, 1775). " (CL 13.7 mm). Entire animal in lateral view. Scale 1 cm.
Puc. 7. Lebbeus groenlandicus (Fabricius, 1775). O6mmit Bup camyga c6oxy (AK 13,7 mm). Macmrab 1 cm.
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Fig. 8. Spirontocaris murdochi Rathbun, 1902: a — entire animal in lateral view; b—d — shape of the rostrum; e — distal part
of scaphocerite. a, e — non-ovigerous ¢ (CL 9.1 mm); b — non-ovigerous ¢ (CL 8.8 mm); ¢ — non-ovigerous ¢ (CL 8.7 mm); d —
non-ovigerous ¢ (CL 8 mm). Scale 1 cm (a—d), 1 mm (e).

Puc. 8. Spirontocaris murdochi Rathbun, 1902: a — obmmit Bup c6oky; b—d — popma xapamaxca n pocrpyma (smp c6oky); € —
dopma nepepneii yactu ckadpoueputa. a, e — camka 6es smy (AK 9,1 mm); b — camxa 6es smy (AK 8,8 mm); ¢ — camxa 6e3 sy
(AK 8,7 mm); d — camra 6es smup (AK 8 mm). Macmrrab 1 cm (a—d), 1 mm (e).
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Fig. 9. Spirontocaris spinus intermedia Makarov, 1941(a—c) and Spirontocaris spinus (d—f): a — entire animal in lateral view; b
— scaphocerite; ¢ — antennule; d — antennular peduncle; e, f — distal part of scaphocerite. a—d — non-ovigerous $9 (CL 11.7 mm);
e — O (CL 9.5 mm); f — non-ovigerous ¢ (CL 11 mm). Scale 1 cm (a—c), 1 mm (d—¥).

Puc. 9. Spirontocaris intermedia Makarov, 1941(a—c) and S. spinus (d—f): a — obwmit Bup S. intermedia cboxy; b — dopma
cxadoyepura S. intermedia; ¢ — nepsas antenna S. intermedia; d — popma crebeabka nepBort anTeHHs! S. spinus; e, f — dpopma nepesneit
qactn ckadoyepnuta S. spinus. a—d — camxa 6es sy (AK 11,7 mm); e — camey (AK 9,5 mm); f — camxa 6es suy (AK 11 mm). Macira6b
1 em (a—c), 1T mm (d—5).
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LOCALITY. Haul # 30, 34, 38, 39, 40, 42, 47, 51, 52, 53, 54,
58; Dredge # 17, 18, 24, 33, 34, 37, 38, 39, 43, 44, 45.

REMARKS ON MORPHOLOGY . The shapes of rostrum
and middorsal spines vary considerably (Fig. 8b—d). Rostrum
is armed with 12—19 irregular teeth on the upper margin and
with 3-6 teeth on the lower margin. The dorsal carina of
carapace with 3 or 4 large spines. The anteriormost middorsal
spine of carapace sometimes has 1-2 accessory spinules. The
midaxis is straight in all examined specimens, except three
females. These three shrimps (CL 8-9 mm) have midaxis
slightly curved upward. The ratio “propodus length/ dactylus
length” varies between 2.3 and 3.1 in females and between 1.4
and 2.5 in males.

DISTRIBUTION. Arctic coast of Alaska, the Chukchi
Sea through the Bering Sea to the Sea of Japan [Kobjakova,
1937; Vinogradov, 1950; Hayashi, 1977].

In the references area shrimps were found at depth be-
tween 51 and 152 m (water temperature 0.24-1.84°C and
salinity 32.57-33.59 p.p.t.).

BIOLOGY. The percentage of ovigerous females was low
(2.4%), but most other females (61%) were with eggs ready to
be laid. This species was frequently co-occurred with Hyas
coarctatus, Labidochirus splendescens, Pagurus trigonochei-
rus, Pandalus goniurus, and Argis lar.

Spirontocaris intermedia Makarov in Kobjakova,
1936
Fig. 9a—c.

MATERIAL. 6 non-ovigerous ¢ (CL 8.1—10.9 mm).

LOCALITY. Haul # 32, 43.

REMARKS ON MORPHOLOGY. The shape of rostrum
varies consideraly. In all specimens examined, a large tooth is
present on the lower margin of rostrum, which extends ante-
riorly nearly to the tip of rostral midaxis. Midaxis is straight
or slightly curved upward. The middorsal carina of carapace
is armed with 3 to 5 large spines. The anteriormost one or two
teeth are armed with a few secondary teeth. The upper margin
of rostrum with many (12-18) small irregular teeth. Stylocer-
ite reaches to or slightly projects beyond the second segment
of antennular peduncle (Fig. 9c). The ratio of the propodus
length to dactylus length is 3.2—4.1.

DISCUSSION. Makarov [1941] described a new subspe-
cies S. spinus intermedia based on the numerous specimens
from the Bering and the Chukchi seas. However, a diagnosis
of'this subspecies was given in the paper by Kobjakova [1936]
with the reference to Makarov’s unpublished paper. Russian
authors [e.g. Kobjakova, 1937; Vinogradov, 1947, 1950]
accepted this taxon. Kobjakova [1937] separated the Pacific
subspecies from the typical S. spinus (Sowerby, 1805) by the
following characters: 1) low carapace carina; 2) less produced
posterodorsal margin of the third abdominal somite; 3) longer
rostrum; 4) shape of the second abdominal pleura; 5) longer
sixth abdominal somite.

Hayashi [1977] did not recognize this subspecies. He
examined 17 specimens from the Sea of Japan and the Sea of
Okhotsk and 5 specimens of S. spinus from the Atlantic coast
of Canada and concluded that most diagnostic characters of
the Pacific subspecies which were used by Kobjakova [1937]
are poorly expressed and variable.

However, the present study indicates that there are anoth-
er differences between typical S. spinus and the Pacific
counterpart, which were discussed neither by Kobjakova
[1936, 1937] nor Hayashi [1977]. I examined 223 specimens
(60 5T and 163 %9) of S. spinus from the Norwegian and the
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Barents Seas from the ZMMU collection. The Pacific form is
distinct from the Atlantic S. spinus in the following particu-
lars: 1) stylocerite reaches to or is slightly produces beyond
the second segment of antennular peduncle in the Pacific
specimens (Fig. 9c) while in the S. spinus stylocerite is
distinctly overreaching antennular peduncle (Fig 9d); 2) in the
Pacific shrimps distolateral tooth of scaphocerite reaches only
the distal margin of the blade (Fig. 9b) while in the S. spinus
the distolateral tooth distinctly overreaches the blade (Fig. 9e,
f). Makarov [1941] used the former character to separate a
new subspecies and Vinogradov [1950] utilized the latter in
the identification key. These two characters do not vary in all
examined specimens.

Five specimens of S. spinus from the Atlantic coast of
Canada which were studied by Hayashi [1977] had stylocerite
not extending beyond the second segment of the antennular
peduncle. Squires [1990] noted that S. spinus have “stylocer-
ite with attenuate sharp point reaching farther than distal 3%
article”. In our material all specimens from the North Atlantic
have a long slylocerite, and the specimens from the Sea of
Okhotsk always have a short one. Otherwise Makarov [1966]
noted, that the larvae of the Pacific form could be distinctly
separated from the larvae of the other Spirontocaris species.
Therefore, the concept of S. spinus in the North Atlantic and
the related Pacific speciesS. intermedia is rather well substan-
tiated.

DISTRIBUTION. From the Chukchi Sea to the Sea of
Okhotsk and to Kodjak; 27-230 m depth [ Vinogradov, 1950].

In the shelf of West Kamchatka shrimps were collected at
depth between 150 and 245 m (water temperature between
0.79 and 1.67°C and salinity 32.87-33.36 p.p.t.).

BIOLOGY. CL in females reaches to 10.9 mm. All
examined females were with prolipherated oocytes clearly
visible through carapace. Other species of decapod taken in
the same catches were Chionoecetes opilio, C. bairdi, Pagu-
rurs trigonocheirus, and Argis ochotensis.

Spirontocaris brevidigitata Kobjakova, 1935
Fig. 10.

MATERIAL. 14 non-ovigerous 9% (CL from 6.2 to 129 mm),
2 0F (CL from 5.8 to 6.5 mm).

LOCALITY. Haul # 30, 31, 39, 49.

REMARKS ON MORPHOLOGY. The midaxis of ros-
trum is slightly curved upward (Fig. 10a, b). The middorsal
carina of carapace is armed with 4 to 5 large spines. The
anteriormost rostral tooth is armed with 1 to 2 secondary teeth.
The upper margin of rostrum is armed with 6 to 9 teeth.
Sometimes dorsal teeth of rostrum armed with one-two small
secondary teeth (Fig. 10a). The ratio of the propodus length to
dactylus length ranges 3.0 and 4.12.

DISCUSSION. Kobjakova [1935] described S. brevidig-
itata from the Sea of Japan and Vinogradov [1947, 1950] later
accepted this taxon. Hayashi [1977] considered S. brevidigi-
tata as a junior synonym of Spirontocaris spinus. These two
species may be separated, however, by the following charac-
ters: 1) in S. spinus stylocerite distinctly extends beyond the
antennular peduncle (Fig. 9d), while in S. brevidigitata stylo-
cerite only reaches the third segment of antennular peduncle
(Fig. 10d); 2) in S. spinus a large tooth is present on the lower
margin of rostrum, which extends anteriorly to the tip of the
rostrum midaxis, while in S. brevidigitata the midaxis dis-
tinctly overreaches the teeth on the lower margin of rostrum
(Fig. 10a, b); 3) in S. spinus there are much more small teeth
on the upper margin of rostrum than in S. brevidigitata; 4). in
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Fig. 10. Spirontocaris brevidigitata Kobjakova, 1935, non-ovigerous ¢: a — entire animal in lateral view; b — shape of rostrum
and carapace; ¢ — distal part of scaphocerite; d — antennule. a, ¢, d — CL 11.8 mm; b — CL 9.3 mm. Scale 1 cm (a, b), 1 mm (c,

d).

Puc. 10. Spirontocaris brevidigitata Kobjakova, 1935, camka Ges simi: a — obmynit Bup c6oky; b — popma pocrpyma u xapamakca
(Bup cboky); ¢ — popma nepeanero kpast ckadouepura; d — nepsast anrenna. a, d, ¢ — AK 11,8 mm; b — AK 9,3 mm. Maciurab 1

cm (a, b), T mm (¢, d).

S. brevidigitata the posterodorsal margin of the third somite
is less produced than in S. spinus.

S. brevidigitata differs from S. spinus intermedia in the
shape of rostrum and the number of teeth on its upper margin.

DISTRIBUTION. Sea of Japan [Kobjakova, 1937; Vino-
gradov, 1950]. Our records of this species in the Sea of
Okhotsk considerably widen the range of S. brevidigitata.
The bathymetric range of S. brevidigitata ranges between 60
(present study) and 1380 m [Kobjakova, 1937].

Off West Kamchatka the species occurs at the depth range
from 60 to 251 m (water temperature 0.97—1.55°C and salinity
32.38-33.23 p.p.t.).

BIOLOGY. Most of the collected females (88%) were
with prolipherated oocytes. The species cohabitant were
Chionoecetes opilio, C. bairdi, Pagururs trigonocheirus,
Crangon communis, and Argis ochotensis.

FAMILY CRANGONIDAE HAWORTH, 1825
Genus Argis Kroyer, 1842
Argis dentata (Rathbun, 1902)

MATERIAL. 2 non-ovigerous 9 (CL 18.7 and 19.2 mm), 1
ovigerous ¢ (CL 20.8 mm).

LOCALITY. Haul # 3

REMARKS ON MORPHOLOGY. Theratio of the palm of
first pereiopod length to width varies from 3.9 to 4.8. As it was
noted by Komai [1997], the armature of the fourth abdominal
pleuron is variable. Two females, which were collected near
West Kamchatka, have broadly rounded pleurae of the fourth
abdominal somite. Fourth abdominal pleurone of the third
female bears a small sharp posteroventral tooth.

DISTRIBUTION. Arctic Ocean from the Cambridge Bay
through the Beaufort Sea and the Bering Sea to San Juan Islands
(Washington) in the East Pacific [Butler, 1980; Squires, 1990]
and to the southeast coast of Kamchatka and the Sea of Okhotsk
in the Western Pacific [Komai, 1997]; from the Canadian
Arctic and northwestern Greenland to Nova Scotia in the North
Atlantic [Squires, 1990]; subtidal to about 200 m [Komai,
1997]. In the references area the species was found at 20 m
depth (water temperature 6.24°C and salinity 32.6 p.p.t).

Argis lar (Owen, 1839)

MATERIAL. 143 non-ovigerous$$ (CL from 6.1 to 24.3 mm),
51 ovigerous ¢9 (CL from 15.8 to 24 mm), 51J'd" (CL 7.0—14.3
mm).
LOCALITY. Haul 3, 6, 30, 34, 39, 40, 42, 45, 48, 51, 53, 54;
Dredge # 4, 11, 17, 24, 25, 29, 33, 37, 38, 39, 42, 43, 44, 45.
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Fig. 11. Argis lar (Owen, 1839). Carapace length frequency distributions of females; the number of specimens in parentheses.
Puc. 11. Tucrorpamma pasmepuoro cocrasa camok Argis lar (Owen, 1839). B ckobrax yxasano umcao ocoberi.

VARIABILITY. The ratios of the propodus length to
width in the 1% pereiopod varies from 3.9 to 4.8 in females and
from 2.95 to 4.12 in males. The armature of the fourth
abdominal pleuron is variable: in the overwhelming majority
of specimens the fourth pleurone is rounded, but in one
specimen (CL 9.3 mm) the fourth pleurone has a small
posteroventral tooth, in another female (CL 18.8 mm) pleuron
was produced on the left side and has a proximo-ventral tooth
on the right side.

DISTRIBUTION. The North Pacific only: from Point
Barrow through the Bering Sea to Sitka and to Peter the Great
Bay (Sea of Japan) [Makarov, 1941; Butler, 1980]; 0-400 m
depth [Vinogradov, 1950]. In the references area the species
was common at depth between 51 and 295 m (water temper-
ature 0.21-1.87°C and salinity 32.57-33.39 p.p.t.).

BIOLOGY. Large-size females with CL from 18.0t0 23.5
mm dominated in the samples. Three clear-cut size groups
with CL modes of respectively 9, 15 and 21 mm can be
detected in the carapace length frequency distribution (Fig.
11). The mimimum CL of ovigerous females is 14.8 mm. Ca.
26% of females were ovigerous.

Co-occurring species were mostly Pandalus goniurus,
Chionoecetes opilio, Hyas coarctatus, Pagurus trigonochei-
rus, Labidochirus splendescens, and Spirontocaris murdochi.

Argis ovifer (Rathbun, 1902)

MATERIAL. 5 non-ovigerous $¢ (CL 16.7—19.3 mm)

LOCALITY. Haul # 17, 30, 33.

VARIABILITY. The ratios of the palm of first pereiopod
length to width varies between 3.3 to 3.6.

DISTRIBUTION. From the North Pacific only: from the
Bering Sea to the Queen Charlotte Sound, British Columbia

along the America coast [Butler, 1980; Komai, 1997] and to
the Sea of Okhotsk along the Asian coast; 100-293 m
[Makarov, 1941; Vinogradov, 1947; 1950; Komai, 1997]. In
the references area the species was collected at depth between
60 and 147 m (water temperature 1.15-2.02°C and salinity
32.73-33.97 p.p.t.).

BIOLOGY. CL in females reaches to 19.3 mm. The
species frequently occures with Hyas coarctatus, Pagurus
trigonocheirus, Pandalus goniurus, and Paralithodes
camtschaticus.

Argis cf. ochotensis Komai, 1997

MATERIAL. 11 ovigerous $9 (CL 24.1—28.2 mm), 34 non-
ovigerous 99 (CL 9.3—27.8 mm), 12 d'd" (CL 6.5—26.2 mm).

LOCALITY. Haul # 9, 31, 32, 37, 43, 45, 49, 56.

REMARKS ON MORPHOLOGY. The ratio of the palm
of'the first pereiopod length to width ranges between 4.13 and
5.38 in females and from 3.75 and 5.14 in males. The number
of articles composing the outer flagellum varies from 15 to 25
in females and 19-22 in males. The ratio of the scaphocerite
length to width varies from 2.41 to 3.36 in females and from
2 to 2.63 in males.

DISCUSSION. Our specimens resemble both 4. ochoten-
sis and A. toyamaensis [Yokoya, 1933] by the follow charac-
ters: 1) the posterodorsal margin of the fifth abdominal somite
produced posteriorly in form of an acute tooth; 2) carapace with
two median spines; 3) the submedian carinae on the sixth
abdominal somite nearly parallel; 4) the propodus of the female
1* pereiopod being more than 4 times as long as wide; 5)
rostrum with an acute or subacute apex; 6) the propodi of the 3%
to the 5" pereiopods lacking extensor lateral ridge, and 7)
scaphocerite being than 2.4 times as long as wide. The present
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Fig. 12. Crangon septemspinosa Say, 1818. Non-ovigerous ¢ (CL 12.8 mm): a — entire animal in lateral view; b — carapace in
lateral view; ¢ — carapace in dorsal view; d — telson and sixth abdominal segment in dorsal view. Scale 1 cm.

Puc. 12. Crangon septemspinosa Say, 1818. Camxa 6es smy (AK 12,8 mm): a — obmmii sup cboxy; b — popma xapamaxca (Bup
cboky); ¢ — popma Kapamakca (Bup csepxy); d — dopma TeabcoHa U IIecTOro cermenTta abyomena (Bup csepxy). Macurrab 1 em.

material differ from 4. toyamaensis by a long stylocerite (in 4.
toyamaensis the stylocerite does not reach to the middle of the
proximal segment of antennular peduncle, while in our speci-
mens it is produced beyond it) and by the coloration of living
specimens (in our specimens the body is generally light brown,
without tints on the pleural margins of the first to fifth abdom-
inal somite which are usually present in A. foyamaensis [Ko-
mai, 1997]). The sculpture of the body integument is relatively
stronger in A. toyamaensis than in our specimens.

DISTRIBUTION. Sea of Okhotsk; depth greater than 600
m [Komai, 1997]. In the references area the shrimps were
found at depth between 150 and 295 m (water temperature
0.79-1.81°C and salinity 32.87-33.36 p.p.t.).

BIOLOGY. CL in females reaches up to 28.2 mm, in
males it amounts up to 26.2 mm. Large females dominated in
the samples. Ca. 25% of females were ovigerous.

Common co-occuring species were Chionoecetes opilio,
Labidochirus splendescens, Pagurus trigonocheirus, Pan-
dalus borealis, and Crangon communis.

Genus Crangon Fabricius, 1798

Crangon septemspinosa Say, 1818
Fig. 12.

MATERIAL. 1 non-ovigerous ¢ (CL 12.8 mm)

LOCALITY. Dredge # 20

DISTRIBUTION. From the Gulf of St. Lawrence to east
Florida in North Atlantic; from the Arctic coast of Alaska to
Shumagin Islands and from the northern part of the Sea of
Okhotsk to Peter the Great Bay in the North Pacific [Vinogra-

dov, 1950]. Distributed in the depth range of 0-27 m in North
Pacific [Vinogradov, 1950] and between 0 and 90 m in North
Atlantic [Squires, 1990]. Our single specimen was collected at
depth 22 m (water temperature 4.72°C, salinity 32.21 p.p.t.).

Crangon communis (Rathbun, 1902)
Fig. 13-16.

MATERIAL. 520" (CL 5.1-14.9 mm), 12 ovigerous$$ (CL
11.5—13.8 mm), 102 non-ovigerous Y% (CL 8—164 mm).

LOCALITY. Trawl # 6, 18, 30, 31, 36, 37, 38, 39, 42, 43, 45,
47, 49, 50, 51, 54, 55, 56, 58; Dredge # 9, 14, 16, 17, 24, 25, 27,
28, 29, 34, 33, 38, 39, 43, 44.

VARIABILITY. Rostrum usually extends beyond eyes
(Fig. 13b, ¢), but in a 30% of specimens it does not reach eyes
(Fig. 13a). Most of our specimens have unarmed pleurae of
the 4™ abdominal somite. In three specimens 4" pleura has
proximo-ventral tooth.

DISTRIBUTION. From 71°17'N (Chukchi Sea) [Makarov,
1941], through Bering Sea to San Diego in North America and
to Peter the Great Bay and Eastern coast of Honshu Island
(Sea of Japan); 16-1537 m depth [Butler, 1980].

In the references area shrimps were found at depth be-
tween 37 and 295 m, (water temperature 0.21-2.8°C and
salinity 32.66-33.39 p.p.t.).

BIOLOGY. Females dominated in the catches. Small-size
females (CL <9 mm) were scarce (Fig. 16b). The size distri-
butions of males and females show that males dominated in
small-size groups and females prevailed in large-size groups
(Fig. 16). The scarcity of small females suggests a possible
case of protandric hermaphroditism which was supposed for
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Fig. 13. Crangon communis (Rathbun, 1902).
Non-ovigerous ¢ (CL 13.7 mm): a — entire
animal in lateral view; b — carapace in dorsal
view; ¢ — dactylus of fifth pereiopod. Scale 1 cm
(a, b), 1 mm (c).

Puc. 13. Crangon communis (Rathbun, 1902).
Camka 6e3 simyy (AK 13,7 mm): a — obrmmit Bup
cboky; b — dopma xapanaxca (Bup cBepxy); ¢ —
dopma AakTMAIOCA IIATOTO Iepeoropa. MacmTab
1 em (a, b), 1 mm (©).

Fig. 14. First (a, ¢, €) and second endopodite (b, d, f) anda. interna
on the second endopodite of females Crangon communis (Rathbun,
1902): a, b — non-ovigerous ¢ (CL 8.7 mm); ¢, d — non-ovigerous
? (CL 13.7 mm); e—g — ovigerous ¢ (CL 12.8 mm). Scale 1T mm.

Puc. 14. Popma 3HAOIIOAMTOB T1ePBOTA (3, ¢, €) 1 BTOPO aphI
maeoniop (b, d, f) m a. inferna ma Bropom IHAOIOAMTE CAMOK
Crangon communis (Rathbun, 1902): a, b — camka 6e3 smy (AK
8,7 mm); ¢, d — camka 6es suy (AK 13,7 mm); e—g — camxa ¢
sigamu Ha naeonopax (AK 12,8 mm). Macmrab 1 mm.

Fig. 15. First endopodite (a, ¢) and a. masculina (b, d, ) of
males Crangon communis (Rathbun, 1902): a, b — CL 8.5 mmy;
¢,d —CL 9.7 mm; e — CL 14 mm. Scale 1 mm.

Puc. 15. ®opma suAOIOAMTA TIEpBBIX TAeonop (a, €) U .
masculina (b, d, €) y camyos Crangon communis (Rathbun, 1902):
a,b— AK 8,5 mm; ¢, d — AK 9,7 mm; e — AK 14 mm. Maciurab

1 mm.
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Fig. 16. Carapace length frequency distribution of males (a) and females (b) Crangon communis (Rathbun, 1902) and size specific

sex ratio of shrimp samples at July 1996.

Puc. 16. Tucrorpammsr pasmepsoro cocrasa camyos (a) n camox (b) Crangon communis (Rathbun, 1902) n xpussie soam ocoberi

PasHbIX 1I0AOB B Ipobax B mroae 1996 r.
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Fig. 17. Crangon dalli (Rathbun, 1902): a — entire animal in lateral view; b—c — carapace in lateral (b) and dorsal (c) views;
d — anterior part of carapace in dorsal view. a, ¢ — ovigerous ¢ (CL 10.3 mm); b, d — non-ovigerous ¢ (CL 13.5 mm). Scale 1 cm

(a—c), 1 mm (d).

Puc. 17. Crangon dalli (Rathbun, 1902): a — obmmit Bup cboky; b — dpopma xapanaxca (Bup c6oKy); ¢ — popma nepeAHeil qacTn
Kapanakca (Bua CBEpXy); d — dopma kapamakca (BuA CBEpXy). a, ¢ — camka ¢ sigamm Ha maeonopax (AK 10,3 mm); b, d — camka

6es suyy (AK 13,5 mm). Macmrab 1 em (a—c), 1 mm (d).

some crangonid species [Fréchette et al., 1970; Boddeke et al.
1991]. The graph of size specific sex ratio (Fig. 16¢) shows the
rapid decrease in the percentage of males in the classes greater
than 10 mm and scarcity of females below this size.

Figures 14 and 15 show the development of secondary
sexual characters of females and males respectively. The
endopodite of the first pleopod gradually increases in size
throughout the life of females (Fig. 14a, c, ¢). Small females
with CL 89 mm have only rudiments of setae on the first
endopodite. Ovigerous females have endopodite of first ple-
opod with long and feathery setae adapted for the attachment
of eggs (Fig. 14e).

Appendix interna on the endopodite of the second pleo-
pod of'a small female looks like a small projection without any
setae (Fig. 14b), a. interna of large females bearing few short
(Fig. 14d) or long setae (Fig. 14g).

Endopodite of the first pleopod of males is relatively
short and broad (Fig. 15 a, ¢). Appendix masculina of males
with CL 7-10 mm bears long and stout setae (Fig. 15b, d).
Several large males (cl 13.5-14 mm) havea. masculina with
short, reduced setae (Fig. 15¢). However no apparent mor-
phological intersexes (transitional specimens) were record-
ed. Therefore the differences in size distribution of males
and females may have an explanation other than protandry,
e.g. different growth rates of males and females or differenc-
es of distribution of males and females, and the question

must be left to more detailed surveys, and to histological
investigation of the gonads.
The percentage of ovigerous females wasrather low (10.5%).
Cohabitant species were Chionoecetes bairdi, Hyas co-
arctatus, and A. lar.

Crangon dalli (Rathbun, 1902)
Fig. 17, 18.

MATERIAL. 99 &"F" (CL 74—11.1 mm), 75 ovigerous 9% (CL
8.5—14.5 mm), 61 non-ovigerous 9 (CL 7.3—134 mm)

LOCALITY. Haul # 3, 13, 39, 40, 52, 53; Dredge # 1, 2, 7,
8,9, 10, 19, 20, 23, 25, 33, 37, 45.

REMARKS ON MORPHOLOGY. Ca. 70% of speci-
mens have the rostrum extending beyond the base of cornea
(Fig. 17d); the rostrum in other shrimps is not reaching of the
basis of cornea (Fig. 17c). The ratio of the scaphocerite length
to width ranges betwen 2.5 and 3.9 in both sexes.

DISTRIBUTION. From the Chukchi Sea, through the
Bering Sea to Puget Sound and Peter the Great Bay; 3-630 m
depth [Butler, 1980].

In the West Kamchatka area C. dalli was most common
shrimp species at depth between 19 and 60 m. Only twice this
shrimps were found deeper (85 and 100 m). Bottom water
temperature in the area of collection ranged between 0.44 and
6.24°C and salinity was in the range of 32.56 to 33.59 p.p.t.
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B Ovigerous females with eyed eggs (N=28)
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Fig. 18. Carapace length frequency distribution of Crangon dalli a — 99; b — J'T".
Puc. 18. Tncrorpamma pasmepsoro cocrasa Crangon dalli: a — camxu; b — camysr.

BIOLOGY. The maximum CL in females was 14.5 mm,
in males it reached 11.1 mm. The minimum length at maturity
in females was 8.3 mm. Large-size females dominated in
samples (Fig. 18). The majority of large-size females with CL
more than 10 mm (ca. 60%) were ovigerous. Ca. 37% of
ovigerous females had developed embryos (eyed eggs), other
ovigerous females were with newly released eggs.

Only one clear-cut size group with a mode at 9.5 mm was
detected in carapace length frequency distribution of males
(Fig. 18a). In females several modal groups can be detected
(Fig. 18a).

The species commonly present together withCrangon dalli
were Chionoecetes bairdi, Hyas coarctatus, and Argis lar.

Genus Mesocrangon Zarenkov, 1965

Mesocrangon intermedia (Stimpson, 1860)
Fig. 19.

MATERIAL. 2 0" (CL 4.1 and 4.9 mm), 25 non-ovigerous
99 (CL 7.1-9.1 mm)

LOCALITY. Haul # 34, 39, 40, 42, 51, 52, 53, 54; Dredge #
14, 33, 37, 38.

DISTRIBUTION. From St. Lawrence Island (Bering Sea)
to the Peter the Great Bay (Sea of Japan) and Yokohama; 15—
400 m depth [Vinogradov, 1950].

In the references area the shrimps were collected at 51—
191 m depth (usually 51-85 m depth), at water temperature
0.34-1.73°C and salinity 32.57-33.59 p.p.t.

BIOLOGY. Males were found only at one station at 56 m
depth. Ca. 25% of females had proliferated oocytes well
visible under carapace. The present species frequently oc-
curred together with Pandalus goniurus, Chionoecetes opil-
io, Labidochirus splendescens, and Argis lar.

Genus Sclerocrangon G.O. Sars, 1883

Sclerocrangon salebrosa Owen, 1839
Fig. 20.

MATERIAL. 26 &'d" (CL 6—21.5 mm), 1 ovigerous ¢ (CL 30
mm), 23 non-ovigerous ¢ (CL 11.8—30.3 mm).
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Fig. 19. Mesocrangon intermedia (Stimpson, 1860): a — entire animal in lateral view; b — entire animal in dorsal view; ¢ — anterior
part of carapace in dorsal view; d — sixth abdominal segment in dorsal view. a, b — non-ovigerous¢ (CL 7.1 mm); ¢ — non-ovigerous
? (CL 74 mm); d — non-ovigerous female (CL 8.8 mm). Scale 1 ¢cm (a, b), 1 mm (c, d).

Puc. 19. Mesocrangon intermedia (Stimpson, 1860): a — o6wmii Bup cGoxy; b — o61ymit Bua cBepxy; ¢ — IEPEAHSL 4acTh Kapamakca
(Bup cBepxy); d — dopma mectoro cermenrta abpomena (Bup cBepxy). a, b — camra 6es suy (AK 7,1 mm); ¢ — camxa 6e3 suy (AK
74 mm); d — camxka 6e3 suy (AK 8,8 mm). Macrrab 1 cm (a, b), 1 mm (¢, d).
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Fig. 20. Sclerocrangon salebrosa Owen, 1839. Non-ovigerous ¢ (CL 20.8 mm): a — entire animal in lateral view; b — carapace
in dorsal view. Scale 1 cm.

Puc. 20. Sclerocrangon salebrosa Owen, 1839. Camxa 6e3 smy (AK 20,8 mm): a — obmmii Bup cboky; b — popma kapanakca (Bua
csepxy). Macmurab 1 cm.
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Fig. 21. Labidochirus splendescens (Owen, 1839). " (SL 10.3 mm): a — carapace; b — right chela and carpus in dorsal view; ¢
— left chela and carpus in dorsal view; d — dactylus, propodus and carpus of left third pereiopod; e — telson. Scale 1 cm (a—d),

1 mm (e).

Puc. 21. Labidochirus splendescens (Owen, 1839). Camen (ALl 10,3 mm): a — dopma wurka; b — dopma kaemnn u xapuyca (Bua
cBepxy); ¢ — popma A€BOVl KaeIIHM 1 Kapryca (BuA CBEpXY); d — AAKTMAIOC, HPOIOAYC ¥ KaPIyC TPETHETO MEPEONOAd; € — (opma

Teabcona. Macmrab 1 cm (a—d), 1 mm (e).

LOCALITY. Haul # 39, 40, 52, 53, 55; Dredge # 33, 37, 45.

DISTRIBUTION. From the western Bering Sea to Peter
the Great Bay; 10-250 m depth [Vinogradov, 1950]. In the
references area the shrimps were collected at depth from 51 to
100 m (water temperature 0.44—1.31°C and salinity 32.57—
33.59 p.p.t.).

Common co-habitant species were Chionoecetes opilio,
Hyas coarctatus, Labidochirus splendescens, Argis lar, and
Spirontocaris murdochi.

FAMILY PAGURIDAE LATREILLE, 1803
Genus Labidochirus Benedict, 1892

Labidochirus splendescens (Owen, 1839)
Fig. 21, 22.

MATERIAL. 173 d'0" (SL 2.3—13.8 mm), 15 ovigerous %9
(CL 6—84 mm), 69 non-ovigerous ¢ (24—12.3 mm).

LOCALITY. Haul # 1, 5, 9, 11, 17, 18, 19, 20, 24, 29, 30, 34,
37, 38, 39, 40, 41, 42, 43, 47, 49, 50, 51, 52, 53, 54; Dredge # 6,
11,13, 14, 16, 17, 18, 24, 25, 27, 29, 33, 34, 35, 38, 39, 43, 44, 45.

REMARKS ON MORPHOLOGY. Rostrum terminates
in 2 to 4 small denticles (Fig. 21a, 22b, ¢). Ocular peduncles

are short, less than the half SL in large specimens (Fig. 21a).
In small animals the ocular peduncles are relatively long,
about or slightly more than one-half SL (Fig. 22a). The shape
of the right chelae varies: dactyli in small specimens usually
are subequal to the palm length (Fig. 22d, e), in larger males
the dactyli ussually comprises three fourths of the palm length
(Fig. 21b).

DISTRIBUTION. Arctic Ocean (Chukchi Sea) from the
Kolyma River to Point Barrow [Makarov, 1941]; from the
Bering Sea to the Sea of Okhotsk and the Sea of Japan along
the Asian coast and from the Gulf of Alaska to Washington
and Puget Sound along the American coast; subtidal to 412 m
[McLaughlin, 1974].

In the West Kamchatka area L. splendescens is one of the
most common species. It was found between 30 and 294 m
depth (water temperature 0.21-4.93°C and salinity 32.56—
33.37 p.p.t.).

BIOLOGY. The fraction of ovigerous females (ca. 16%)
was relatively low. Size (SL) of ovigerous females varies from
6 to 10 mm.

In the catches this species was commonly found together
with Chionoecetes opilio, Hyas coarctatus, Pagurus trigo-
nocheirus, Crangon communis, Pandalus goniurus, and Ar-
gis lar.
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Fig. 22. Labidochirus splendescens (Owen, 1839): a — carapace; b, ¢ — anterior part of shield; d—f — right chela in dorsal view.
a— 0 (SL 29 mm); b — d" (SL 11.3 mm); ¢ — ovigerous ¢ (SL 7.8 mm); d — " (SL 7 mm); e — &' (SL 83 mm); f — " (SL 10.7
mm). Scale 1 mm (a), 1 cm (b—¥).

Puc. 22. Labidochirus splendescens (Owen, 1839): a — dopma mmrka (Buap cBepxy); b, ¢ — dopma mepeaneit sactn murka (Bup
ceepxy); d—f — dpopma aepori kaermrm (Bup ceepxy). a — camey (AL 2,9 mm); b — cameny (AL 11,3 mm); ¢ — camxa ¢ stigamn (ALL
7,8 mm); d — camey (AL 7 mm); e — camery (AL 8,3 mm); f — camey (AL 10,7 mm). Macimirab 1 mm (a), 1 em (b—f).
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Fig. 23. Pagurus capillatus (Benedict, 1892): a — shield; b—e — right chela in dorsal view; f—h — left chela in dorsal view; i —
telson. a, b, f, i — non-ovigerous ¢ (SL 8.2 mm); ¢, g — non-ovigerous ¢ (SL 124 mm); d — ovigerous ¢ (SL 104 mm); e — ovigerous
Q (SL 10 mm); h — &' (SL 14.3 mm). Scale 1 cm (a—h), 1 mm ().

Puc. 23. Pagurus capillatus (Benedict, 1892): a — dopma mmrxa (Bup ceepxy); b—d — Qopma npasoit kaermm (Bup csepxy); f-h - popma
AeBoil Kaerman (Bup cBepXy); 1 — dopma TeabcoHa. a, b, f, 1 — camxa 6es sy (ALLL 8,2 mm); ¢, g — camka Ges smy (AL 12,4 mm); d —
camra ¢ sigamn (AL 104 mm); e — camka ¢ sigamn (AL 10 mm); h — camey (AL 14,3 mm). Macmrab 1 em (a—h), 1 mm (3).
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Fig. 24. Pagurus rathbuni (Benedict, 1892): a — shield; b — right chela and carpus in dorsal view; ¢ — left chela and carpus in dorsal
view; d — left chela in lateral view; e — right chela in dorsal view; f — left chela in dorsal view; g, h — telson. a—d — & (SL 10.8
mm); e — &' (SL 8.1 mm); f — " (SL 12.5 mm); ¢ — &' (SL 8.1 mm); h — & (SL 11.5 mm). Scale 1 cm (a—f), 1 mm (g, h).

Puc. 24. Pagurus rathbuni (Benedict, 1892): a — ¢popma murka (sup cBepxy); b — dpopma mpasori kaemsn n kapiryca (Bua cBepxy);
¢ — Qopma AeBoit KaemHn u Kapryca (Bua ceepxy); d — popma aeoit kaemun (Bup c60Ky); e — dopma mpasoit Kaemun (Bup CBEpXY);
f — dopma aepori kaemnm (Bup cepxy); g, h — dopma reapcona. a—d — camen (AL 10,8 mm); e — cameny (AL 8,1 mm); f — camen
(AL 12,5 mm); g — camen (AL 8,1 mm); h — camen (AL 11,5 mm). Macmrab 1 cm (a—f), 1 mm (g, h).

Genus Pagurus Fabricius, 1775

Pagurus capillatus (Benedict, 1892)
Fig. 23.

MATERIAL. 20 0'd" (SL 6.7—15.7 mm), 6 ovigerous 9% (SL
7.1—10.8 mm), 8 non-ovigerous $¢ (SL 6.7—11.5 mm).

LOCALITY. Haul # 1, 3, 13, 15, 16; Dredge # 19, 20.

REMARKS ON MORPHOLOGY. The palm of the right
chela varies in shape from prominent oval to nearly triangular
(Fig. 23b—e). The left cheliped is moderately short (Fig. 23f-h).

Distribution. From southern part of the Chukchi Sea,
through the Bering Sea southward to the Sea of Japan and
North Korea in Asian coast and from Bering Sea to California
in American coast [Makarov, 1938, McLaughlin, 1974]; 4—
432 m depth [McLaughlin, 1974].

In the references area the present species occurred be-
tween 19 and 43 m depth (water temperature 2.54—6.24°C and
salinity 32.31-32.65 p.p.t.).

Other decapod crustacean species occasionally co-occurring
with P. capillatus were Chionoecetes bairdi and Crangon dalli.

Pagurus rathbuni (Benedict, 1892)
Fig. 24.

MATERIAL. 11 &'F" (SL 7.1-122 mm), 1 non-ovigerous ¢
(SL 6.9 mm).

LOCALITY. Haul # 6, 20, 36, 49.

DISTRIBUTION. In the Arctic Ocean from the mouth of
Kolyma River to Point Barrow [Makarov, 1938], southward
through the Bering Sea to the Peter the Great Bay [Vinogra-
dov, 1950] and Niigata [Miyake et al., 1962]; 9 to 210 m
[McLaughlin, 1974].

P. rathbuni was collected by R/V “Prof. Levanidov” only
at depth between 200 and 300 m depth (water temperature
1.22-1.83°C and salinity 33.15-33.39 p.p.t.). Thus the known
vertical range of P. rathbuni is extended to 300 meters.

Frequently co-occuring species were Chionoecetes opil-
io, Pandalus goniurus, and Crangon communis.

Pagurus trigonocheirus (Stimpson, 1858)
Fig. 25, 26.

MATERIAL. 155 &'d" (SL 1.4—19.8 mm), 2 ovigerous $9 (SL
13.2 and 13.8 mm), 123 non-ovigerous 9 (SL 1.7—13.6 mm).

LOCALITY. Haul # 3, 6, 9, 11, 12, 16, 17, 18, 19, 24, 31,
33, 37, 38, 39, 40, 41, 42, 43, 47, 50, 52, 53, 54, 56; Dredge #
3,10, 11, 12, 13, 14, 15, 16, 17, 24, 25, 28, 29, 33, 34, 37, 39,
42, 43, 44.

REMARKS ONMORPHOLOGY. Variability in the most
important characters of P. trigonocheirus in the reference area
was discussed by Sokolov [1998]. The ratio of the right
cheliped palm width to length varies from 0.87 to 1.63 in
males and from 0.9 to 1.75 in females. There is a weak
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Fig. 25. Pagurus trigonocheirus (Stimpson, 1858). & (SL 13.3 mm): a — shield; b — right chela; ¢ — left chela; d — telson. Scale

1 em (b, ¢), 1 mm (a, d).

Puc. 25. Pagurus trigonocheirus (Stimpson, 1858). Camey (ALLL 13,3 mm): a — dopma mmurka (Bup ceepxy); b — dopma mpason
KaermHy; ¢ — dopma aeBoit Kaersyn; d — dopma Teabcona. Macrrab 1 em (b, ©), 1 mm (a, d).

negative correlation between SL and palm width/length ratio
(Fig. 26).

DISTRIBUTION. From the southern Chukchi Sea
[Makarov, 1938] southward to Korea and Japan [Vinogra-
dov, 1947] and from Point Barrow to the Pribilov Islands and
the Aleutians Islands [McLaughlin, 1974]; subtidal to 182 m
[Vinogradov, 1947; McLaughlin, 1974].

In the references area the species was collected at the depth
between 20 and 250 m (water temperature 0.21-6.24°C and
salinity 32.57-33.59 p.p.t.). Our records indicate a deeper
occurence ofP. trigonocheirus than known previously (180 m).

BIOLOGY. Large-size males (SL 10-18 mm) and small-
size females (SL 1.7-7 mm) dominated in the samples. The
percentage of ovigerous females was low (1.6%). Other
species present in the same catches were Chionoecetes bairdi,
C. opilio, Hyas coarctatus, Labidochirus splendescens,
Crangon communis, Pandalus goniurus, and Argis lar.

Pagurus brandti (Benedict, 1892)
Fig. 26, 27.

MATERIAL. 35 &' (SL 6.3—18.9 mm), 7 non-ovigerous 99
(SL 34—16.1 mm).

LOCALITY. Haul # 10, 20, 30, 38, 48, 49, 55, 56; Dredge #
4, 34, 43.

REMARKS ON MORPHOLOGY. The ratio of the right
cheliped palm width to length varies from 1.68 to 2 in males
and from 1.63 to 1.92 in females.

DISCUSSION. Pagurus brandti is distinguished from
P. trigonocheirus by the differences in the shape of the left
chela and the morphology of telson [McLaughlin, 1974;
Ivanov, 1979a], and by larval morphology [Ivanov, 1979b].
Besides of this, P. trigonocheirus is separated from P.
brandti by having a more slender and longer palm of the
right cheliped; in fact, there is no overlap between these
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Fig. 26. Shield length vs. ratio of right cheliped palm width/length in Pagurus trigonocheirus and P. brandti: a — J'T'; b — 99.

Puc. 26. Tpadmky M3MEHEHMS OTHOLICHMS AAMHBI KACIIHW K €€ LIMPUHE C YBeAMYEHMEM pasmepos y Pagurus trigonocheirus m P.

brandti: a — camysr; b — camxn.

species in the right palm width to length ratio throughout the
size range (Fig. 26).

DISTRIBUTION. Chukchi Sea, Bering Sea [McLaugh-
lin, 1974; Ivanov, 1979a], Sea of Okhotsk; depth 59-294 m
[Sokolov, 1998]. In the West Kamchatka area the species was
collected the water temperature range from 0.24 to 1.73°C,
salinity ranged from 32.6 to 33.38 p.p.t.

Other species present in the catches along with P. brandti
were Chionoecetes opilio, Pandalus goniurus, Crangon com-
munis, and Labidochirus splendescens.

FAMILY LITHODIDAE SAMOUELLE, 1819
Subfamily Lithodinae Ortmann, 1901

Genus Paralithodes Brandt, 1849
Paralithodes camtschaticus (Tilesius, 1815)

LOCALITY. Haul # 1, 3, 4, 5, 6, 10, 11, 13, 14, 15, 16, 17,
18, 21, 22, 23, 25, 26, 27, 28, 29, 30, 31, 33, 34, 37, 38, 39, 40,
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Fig. 27. Pagurus brandti (Benedict, 1892). 0" (SL 11.5 mm): a — shield; b — left chela and carpus in dorsal view; ¢ — right chela
and carpus in dorsal view; d — telson. Scale 1 cm (a—c), 1 mm (d).

Puc. 27. Pagurus brandti (Benedict, 1892). Camey (AL 11.5 mm): a — popma murka; b — dpopma IIpaBori KAEIIHM 1 KapIyca; ¢
— dopma aeont xaemnn n xapiyca; d — dpopma Teapcora. Macmrab 1 em (a—c), 1 mm (d).

41, 42, 43, 44, 45, 46, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58;
Dredges # 9, 10, 11, 20, 39, 44.

DISTRIBUTION. From the eastern Olutorsky Bay
[Ivanov, 2000] and the Penzhinskaya Guba (Sea of Okhotsk)
to the East coast of Korea and Honshu Island in the northwest-
ern Pacific, from Norton Sound to Queen Charlotte Islands in
the northeastern Pacific [Vinogradov, 1946]; 4-510 m [KI-
itin, 1996]. P. camtschaticus has been introduced in the North
Atlantic in the 1960s and now this species is common in
Barents Sea [Orlov and Ivanov, 1978; Kuzmin & Olsen,
1994; Kuzmin et al., 1996].

In the references area crabs were collected at depth from
19 to 295 m (water temperature 0.21-6.24°C and salinity

32.2-33.39 p.p.t.). The species was most abundant at depth
between 19 and 50 m.

BIOLOGY. Large-size males with CW 110-210 mm
dominated in the trawl catches. Female crabs were rare (4%
of collected specimens). Ca. 95 % of females were ovige-
rous.

Paralithodes platypus Brandt, 1850

MATERIAL. 19 &'d" (CW 105—155 mm), 1 non-ovigerous
¢ (CW 104 mm).
LOCALITY. Haul # 10, 17, 18, 30, 38, 41, 47, 48, 51, 52, 53.
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DISTRIBUTION. From the Ber-
ing Straight and the northern Part of the
Sea of Okhotsk to Peter the Great Bay
along the Asian coast and from Point
Barrow to northern British Columbia
[Ivanov, 2001]; 12-500 m [Makarov,
1941].

In the references area this species
was found at depth between 52 and 114
m (water temperature 0.21-2.02°C and
salinity 32.57-33.15 p.p.t.)

Other species present in the same
catches were Chionoecetes bairdi,
Hyas coarctatus, Labidochirus splen-
descens, Pagurus trigonocheirus,
Pandalus goniurus, and Paralithodes
camtschaticus.

a

Genus Lithodes Latreille, 1806

Lithodes aequispinus Benedict,
1894

MATERIAL. 97 &'d" (CW 101—-170
mm), 55 ovigerous $¢ (CW 101—150
mm), 15 non-ovigerous 99 (CW 86—
110 mm).

LOCALITY. Haul # 26, 32, 33, 34,
36, 43, 44, 45, 46, 47, 49, 55.

DISTRIBUTION. From the Bering
Sea to the Sea of Okhotsk and Pacific
coast of Northern Hokkaido [Takeda,
1982] and to the Aleutian Islands and
southern British Columbia [Jamieson
and Sloan, 1985]; 100—-800 m.

In the references area the species
was collected at depth between 100 and
300 m (water temperature 0.21-1.81°C
and salinity 32.67-33.39 p.p.t.).

BIOLOGY. Large-size males with
CW 130-160 mm dominated in catch-
es. Females were recorded rather fre-
quently (in ca. 42% of catches). Spec-
imens with orange colored eggs dom-
inated among recorded ovigerous fe-
males. This species frequently oc-
curred together with Chionoecetes
opilio, Hyas coarctatus, Pandalus bo-
realis, Labidochirus splendescens, and
Paralithodes camtschaticus.

FAMILY MAJIDAE SAMOUELLE, 1819
Genus Chionoecetes Kroyer, 1838
Chionoecetes opilio (O. Fabricius, 1788)

MATERIAL. 593 d'G" (CW 2.8—135 mm), 5 ovigerous %
(CW 60—75 mm), 159 non-ovigerous ¢ (CW 12.1—80 mm).

LOCALITY. Haul # 6, 8, 9, 19, 20, 21, 24, 26, 27, 30, 31, 32,
33, 34, 36, 37, 38, 39, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53,
55, 56; Dredge # 7, 10, 11, 13, 14, 16, 17, 24, 26, 27, 29, 33, 34,
35, 37, 38, 42, 43, 44, 45.

REMARKS ONMORPHOLOGY. Variability of the most
principal characters of C. opilio in the references area was
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Fig. 28. Hyas coarctatus alutaceus, males. Shape of carapace in dorsal view: a —
J" (CW 81 mm); b —d" (CW 17.5 mm); ¢ — &' (CW 43.9 mm); d — I (CW 49.2
mm). Scale Tcm.

Puc. 28. Hyas coarctatus alutaceus. Popma xapamaxca (Bup cBepxy): a — camey
(IIK 8,1 mm); b — camen (IIIK 17,5 mm); ¢ — camen (IIK 43,9 mm); d — camen
(LIK 49,2 mm). Maciurab 1 cm.

discussed by Sokolov[2001]. Sex and size compositions of C.
opilio based on materials of R/V “Prof. Levanidov” were
described earlier [Ivanov & Sokolov, 1997].

DISTRIBUTION. From the Wrangel Island to Point Bar-
row in the Arctic Ocean; from the Bering Sea to the Sea of
Okhotsk and the Sea of Japan, and to British Columbia in the
North Pacific [Makarov, 1941; Fedoseev & Slizkin, 1988];
from Greenland to the Gulf of Maine [Squires, 1990] in the
Western Atlantic and in the Barents Sea in the Eastern Atlantic
[Kuzmin et al., 1996]; 7-1000 m [Vinogradov, 1950].

In the references area these crabs were common at depth
between 20 and 300 m (most frequently at 100-300 m depth),
at water temperature ranging from 0.21 to 3.94°C and salinity
between 32.2 and 33.39 p.p.t.



Fig. 29. Hyas coarctatus alutaceus: a—c — shape of female carapace in dorsal
view; d, e — right chela. a — non-ovigerous ¢ (CW 28.1 mm); b — non-ovigerous
? (CW 157 mm); ¢ — non-ovigerous $ (CW 157 mm); d — " (CW 63.2 mm);

e — non-ovigerous ¢ (CW 36.2 mm). Scale 1 cm.

Puc. 29. Hyas coarctatus alutaceus: a—c — dpopma xapanaxca (sup csepxy); d,
e — ¢opma xaemnn. a — camra 6e3 smy (LIK 28,1 mm); b — camxa Ges smy (LK
15,7 mm); d — camrka 6e3 sy (LK 15,7 mm); d — camern (I1IK 63,2 mm); e — camka

6e3 smi (K 36,2 mm). Macmrab 1 cm.

The decapod species present in the same catches with C.
opilio were Pagururs trigonocheirus, Labidochirus splende-
scens, Crangon communis, Hyas coarctatus, and Argis lar.

Chionoecetes bairdi Rathbun, 1902

LOCALITY. Haul # 1, 2, 3,4, 5, 6, 8, 11, 12, 13, 14, 15, 16,
17,19, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 34, 35, 38,
39, 40, 41, 42, 43, 44, 47, 48, 49, 51, 52, 53, 54; Dredge # 1, 7,
8,9, 10, 11, 14, 15, 17, 18, 19, 20, 24, 25, 33, 35, 37, 39, 43.

DISTRIBUTION. From the southern Bering Sea to the
Aleutian Islands and Oregon, and from the Cape Navarin
[Slizkin, 1982, 1990] to 59°50’N in the northeastern Sea of
Okhotsk [Sokolov, 2001]; 20-415 m [Slizkin, 1982].

In the references area C. bairdi were common at depth
between 20 and 300 m (at 40-100 m depth this species

V.I. Sokolov

dominated in catches) south of 53°N, and
only a few specimens were found at north of
53°N. Water temperature in the place of
collection varied from 0.34 to 6.24°C, salin-
ity was in the range of 32.2 to 33.37 p.p.t.

Other decapod species obtained in the
same catches wereParalithodes camtschat-
icus, Hyas coarctatus, Labidochirus splen-
descens, Pagurus trigonocheirus, Pandalus
goniurus.

Genus Hyas Leach, 1814

Hyas coarctatus alutaceus Brandt,
1851
Fig. 28-30.

MATERIAL. 189 J'd" (CW 2.8-84.2
mm), 46 ovigerous 9 (CW 16.7—53.5 mm),
112 non-ovigerous ¢ (CW 3—47.5 mm).

LOCALITY. Houl # 12, 14, 15,17, 18, 23,
29, 30, 34, 40, 41, 42, 43, 52, 53, 58; Dredge
# 8,12, 13, 17, 24, 28, 29, 33, 34, 35, 39, 44.

REMARKS ONMORPHOLOGY. The
Pacific subspecies alutaceus differs from
the nominal Atlantic subspecies in the fol-
lowing characters: 1) in the Pacific subspe-
cies carapace is wider and more rounded
posteriorly, with fewer and smaller tuber-
cles or ridges; 2) rostrum is shorter and
wider in the Pacific specimens than in the
Atlantic population (CL 7.1-9.3 times
greater than the rostrum length inH. coarc-
tatus alutaceus, while in the nominal sub-
species it is only 4.5-6.4 times greater)
[Squires, 1990].

The shape of rostrum and carapace of
males and females varies being strongly
related to size/ age (Fig. 28,29a—c). Large-
size males and females, as a rule, have a
relatively shorter rostrum and wider cara-
pace than small specimens. The ratio of
carapace length to rostrum length ranges
from 3.4 to 6.7 in the small crabs with CW
2.8-10.0 mm; and from 3.7 to 13.0 in the
males and females of CW 10-30 mm; it
falls between 5 and 14 in the specimens
with CW 30-50 mm, and between 7 and 15
in almost all large-size males with CW
greater than 60 mm (Fig. 30c).

The number and size of the tubercles and the ridges on the
dorsal surface of the carapace varies in different specimens.
Mature males can be well separated from the females and
immature males by the shape of chela (Fig. 29d, e).

DISTRIBUTION. North Pacific and adjacent areas of the
Arctic Ocean only [Squires, 1990]. From the Bennet Island to
the Beaufort Sea in the Arctic Ocean; from the Bering Sea to
the La Perouse Strait in the North Pacific; subtidal to 1650 m
[Vinogradov, 1950].

H. coarcatatus alutaceus is one of the most common
species in the West Kamchatka area. This species was found
at depth between 21 and 155 m (water temperature 0.34—
5.18°C and salinity 32.35-33.21 p.p.t.).

BIOLOGY. Small-size specimens with CW<25 mm dom-
inated in dredge catches. Four modal groups with mean CW
of respectively 8, 30, 32, 43, and 62 mm were detected in the



Decapod Crustaceans of the Southwest Kamchatka Shelf

129

4,00 -
a. 3,50 1
3,00 1
2,50 4
2,00 4
1,50 -

(chela lenght)

n
-
o
o
J 1

b o
. 0
[3+]
| &4
[$)
N
o
|
o
Q
€
-
Z
s
[+
o
(2
c
C. 83
S E
S 2
R
(]
7.
o=
—
gE
2

y = 1,0154x - 0,8415

N=189 R? =0,8932

* v=1,0197x- 1,2396
R?=0,9836

¢ small-clawed males
A large-clawed males

0,00 'P'“v T T T 1

3,00
In (carapace lenght)

4,00 5,00

females (N=156)
— =—males (N=189)

g e e
0 5 1015 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
Carapace width (mm)

_________ T———-—--
On
M el N s o PR
® females -
O males
20 40 60 80 100

Carapace width (mm)

Fig. 30. Hyas coarctatus alutaceus: a — relationship between chela length and carapace length in “large-clawed” and “small-
clawed” males; b — carapace width frequency distributions of males and females; ¢ — carapace width vs. ratio of carapace length/

rostrum length.

Puc. 30. Hyas coarctatus alutaceus: a — OTHOLICHWME AAMHBI KaPaIlaKca U AAMHBI KACLIHWU B AOTapUPMUIECKON 3aBUCHUMOCTI; b —
rpadmKy pasmMEepPHOIO COCTAaBA CAMIJOB M CAMOK; ¢ — IpadMK M3MEHEHNMSI OTHOILECHMS AAMHBI POCTPYMA K AAMHE KapallaKkca ¢ YBeAMYCHUEM

IIMPUHDBI Kapallakca.
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carapace width frequency distri-
butions (Fig. 30b). The percent-
age of ovigerous females was rel-
atively low (29%). Crabs with
bright orange eggs dominated
amongst ovigerous females. Oth-
erovigerous females (about 15%)
were with developed embryos.

Small-clawed and large-
clawed males were recorded in
catches (Fig. 30a). Large-clawed
males dominated among large-
size specimens with CW exceed-
ing 55 mm. The minimum size
(CW) of large-clawed males was
29.7 mm, the maximum size of
small-clawed males was 53.5 mm.
The relation between chelae
length (Y) and CW (X)) for large-
clawed males (morphometrically
mature) and small-clawed (ado-
lescent) males can be described
as follows: InY=1.0154InX-
0.8415, R>=0.8932 and InY=
1.0197InX-1.2396, R?=0.9836,
respectively. The proportion of
large-clawed males in catches was
14.3%.

The species occured together
withChionoecetes opilio, C. bair-
di, Pandalus goniurus, Pagurus
trigonocheirus, Labidochirus
splendescens, Argis lar, and
Crangon communis.

Genus Oregonia Dana,
1851

Oregonia gracilis Dana,
1851
Fig. 31.

MATERIAL. 1200 (CW 8.1—
294 mm), 3 ovigerous ¢ (CW
19.2—24.5 mm), 6 non-ovigerous
99 (CW 6.3—20.7 mm).

LOCALITY. Houl # 18, 29, 30;
Dredge # 4, 10, 11, 17, 18, 24.

DISTRIBUTION. From the
Commander Islands to Inubo Zaki
(Japan) and Chefoo (China) and
from the Nunivak Island to Cali-
fornia [Vinogradov, 1950], but
no records in the western Sea of
Okhotsk and in the Primorie Re-
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Fig. 31. Oregonia gracilis Dana, 1851: a — carapace in dorsal view; b — anterior part
of carapace; ¢ — right cheliped in dorsal view; d — right chela; e — left chela. a, ¢ —
non-ovigerous ¢ (CW 14.8 mm); b — non-ovigerous ¢ (CW 22.8 mm); d — & (CW 8.1
mm); e — & (CW 26.7 mm). Scale 1 cm (a, e), 1 mm (b—d).

Puc. 31. Oregonia gracilis Dana, 1851: a — dopma xaparakca n poctpyma (Bua CBEpXY);
b — dopma mepeaneit yacTi Kapanaxca; ¢ — Gopma IIPaBoro MEPBOro nepeonopa; d —
dopma kaennu; e — dpopma KaemHn. a, ¢ — camra 6e3 smy (LK 14,8 mm); b — camka
6e3 smyy (LK 22,8 mm); d — camery (LK 8,1 mm); e — cameny (LK 26,7 mm). Macirab
1 cm (3, e), T mm (b—d).

gion (northwestern Sea of Japan) are known; subtidal to 390 FAMILY ATELECYCLIDAE ORTMANN, 1893

m depth [Vinogradov, 1950].

Crabs were collected by R/V “Prof. Levanidov” at depth
from 51 to 180 m (water temperature 1.22-2.15°C and salinity

32.72-33.08 p.p.t.).

Genus Erimacrus Benedict, 1892

BIOLOGY. Five large-clawed (Fig. 31b) and seven small- Erimacrus isenbeckii (Brandt, 1848)
clawed (Fig. 31d) males were caught. Ca. 30% of females had
orange eggs. Other decapod species present in catches togeth- MATERIAL. 125 G'F" (CW 51—145 mm); 5 non-ovigerous
er with this species were Hyas coarctatus, Chionoecetes 99 (CW 41—118 mm).
bairdi, Labidochirus splendescens, Pagurus trigonocheirus, LOCALITY. Haul # 1, 2, 12, 13, 14, 15, 16, 17, 21, 22, 23,

and Pandalus goniurus.

24, 27, 28, 29, 41, 42, 53; Dredge # 20.
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DISTRIBUTION. Sea of Japan (from 50°N to Southern
part of Honshu Island and Southern part of Korea) [Armetta
and Stevens, 1987; Ivanov, 2001], Sea of Okhotsk (in South-
East Sakhalin from Aniva Bay to 49°30N [Ivanov, 2001];
Kuril Islands; in the West Kamchatkanorth to Cape Khayryuzo-
va[Vinogradov, 1947]); in the Eastern Kamchatka from Cape
Lopatka to 54°30'N [Ivanov, in press], and in eastern Bering
Sea from St. Matthew Island along Alaska Peninsula to Attu
Island [Armetta and Stevens, 1987]; 0-350 m depth [Vino-
gradov, 1950].

The species was common at depth from 19 to 82 m (water
temperature 0.34-4.97°C and salinity 32.2-32.73 p.p.t.). Other
species occasionally present in the catches together with this
species wereParalithodes camtschaticus, Chionoecetes bairdi,
Hyas coarctatus, Pagurus trigonocheirus, and Labidochirus
splendescens.

Genus Telmessus White, 1846

Telmessus cheiragonus (Tilesius, 1812)

MATERIAL. 46 &'J" (CW 41—80 mm), 1 ovigerous $9 (CW
53 mm).

LOCALITY. Haul # 14, 15, 21, 27.

DISTRIBUTION. From the nothern Bering Sea to Cali-
fornia and to the North Korea and the Hokkaido Island
[Makarov, 1941; Vinogradov, 1950]; depth 0-50 m [Vino-
gradov, 1950].

In the reference area the species was collected at depth
between 19 and 21 m (water temperature 3.92-5.18°C and
salinity 32.2-32.52 p.p.t.). Common co-occuring species
were Chionoecetes bairdi, Paralithodes camtschaticus, Hyas
coarctatus, and Erimacrus isenbeckii.

Decapod fauna of the West Kamchatka shelf

Vinogradov [1947] recorded 91 decapod taxa in the
Sea of Okhotsk. Since that the following eight decapod
species were found in this region: Paralomis multispina
(Benedict, 1894) and Lithodes couesi Benedict, 1894
[Nizyaev, 1992]; Chionoecetes bairdi [Slizkin, 1982];
Pandalopsis coccinata Urita, 1941 [Komai, 1994]; Ar-
gis ochotensis Komai, 1997 [Komai, 1997]; Lebbeus
vinogradowi Zarenkov, 1960 [Zarenkov, 1960]; Pagu-
rus brandti [Sokolov, 1998]; and Spirontocaris brevi-
digitata Kobjakova, 1935 (this study).

On the other side Hayashi [1977] synonymizedSpir-
ontocaris makarovi (Kobjakova, 1936) and Hetairus
brevipes Kobjakova, 1936 with respectively Spironto-
caris ochotensis (Brandt, 1851) andLebbeus unalasken-
sis (Rathbun, 1902). Therefore 97 decapod species are
known for the Sea of Okhotsk and 50 species are record-
ed for the West Kamchatka shelf [Kobjakova, 1958; this
study].

The entire collection of R/V “Prof. Levanidov”
consists of 18 genera and 33 species/ subspecies. Anoth-
er 17 taxa which were recorded in this region earlier
were not found by this expedition. Heptacarpus
camtschaticus (Stimpson, 1860), Spirontocaris ocho-
tensis, and Dermaturus mandtii Brandt, 1850 occur in
the Sea of Okhotsk at shallow depth (0-30 m). On the
other hand Argis robusta (Kobjakova, 1935) were re-
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corded in this region in the deep waters (deeper than 307
m). The following eight species: Pandalus hypsinotus
Brandt, 1851; Pandalopsis lamelligera (Brandt, 1851);
Spirontocaris prionota (Stimpson, 1864), S. arcuata
Rathbun, 1902; Lebbeus shrencki (Brashnicov, 1907),
Eualus suckleyi (Stimpson, 1864); Pagurus undosus
(Benedict, 1892) and Hapalogaster grebnitzkii Schal-
feew, 1892 rarely occur in the southern part of West
Kamchatka shelf [Vinogradov, 1947]. These species
were as arule recorded north to the study area. Although
Argis crassa (Rathbun, 1902), Eualus townsendi (Rath-
bun, 1902), Heptacarpus flexus (Rathbun, 1902) and
Sclerocrangon boreas (Phipps, 1774) were reported to
be rather common species in this part of Sea of Okhotsk
[Vinogradov, 1947] but they were not found in the
present survey.

Distribution of decapod species in the Southern
part of West Kamchatka shelf

Amongst 33 species and subspecies recorded in the
present study the most common species were Chiono-
ecets bairdi, Chionoecetes opilio, Paralithodes
camtschaticus, Pagurus trigonocheirus, Labidochirus
splendescens, and Hyas coarctatus alutaceus. All these
species butChionoecetes bairdi are widely ranged in the
Sea of Okhotsk. The latter species was recorded there
only recently [Slizkin, 1982]. Paralithodes camtschat-
icus and Chionoecetes bairdi were most abundant spe-
cies at the shallow depth. Pandalus borealis eous and
Chionoecetes opilio dominated at the depth from 200 to
300 m to the north of 52°00’N.

The assemblage of the most common species collect-
ed by the R/V “Prof. Levanidov” is subdivided into
following groups according to the depth of occurence
(Fig. 32):

1) shallow water species, e.g. Telmessus cheiragonus,
Erimacrus isenbekii and Crangon dalli, which recorded
at the depth from 20 to 100 m, but were numerous at
depth 20-25 m;

2) species occurred at depth from 20 to 200 m being most
common between 60 and 80 m, e.g. Spirontocaris mur-
dochi, Hyas coarctatus alutaceus, Mesocrangon inter-
media, and Pagurus trigonocheirus;

3) widely distributed species most common at depth
from 50 to 100 m, e.g. Chionoecetes bairdi, Paralith-
odes camtschaticus, Argis lar, Labidochirus splende-
scens, Pandalus goniurus, and Crangon communis;

4) deep sea species most abundant deeper than 200 m,
e.g. Chionocetes opilio, Pandalus borealis eous, Lith-
odes aequispinus, and Argis ochotensis.

Some species of the second and the third groups (Hyas
coarctatus alutaceus, Paralithodes camtschaticus) which
occurred at most station within the depth range of 6070
m (Fig. 32a), were most abundant at shallow water sta-
tions (Fig. 32b). Large-size males of Paralithodes
camtschaticus dominated in the trawls catches and juve-
nile specimens of Hyas coarctatus alutaceus dominated
indredge samples at depth from 20 to 25 m. Mature males
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Fig. 32. Distribution of most common species according to depth: a — depth at which species were most common; b — depth

at which species were most numerous.

Puc. 32. PacpepeaeHne no raybmuuam Hanboaee MAcCOBBIX BUAOB: a — rayOmHA Ha KOTOPOM Bup Hanboaee 4acTo BeTpedascs; b —

rAme—xa, Ha KOTOpOT;l BUA 6p1a HanboAee MHOTOUMCAEHEH.

and females of Hyas coarctatus alutaceus usually oc-
curred at depth between 60 and 100 m.

The following groups of the most common species may
be defined according to temperature preference (Fig. 33):
1) the species which were found in the narrow tempera-
ture range being most abundant at water temperature
1.3-1.8°C, e.g. Argis ochotensis, Pandalus borealis
eous, Pandalus goniurus, and Lithodes aequispinus;
2) relatively “cold-water” species (Spirontocaris mur-
dochi, Argis lar, Mesocrangon intermedia, Crangon
communis), which usually occurred at water tempera-
ture less than 1°C;
3) species occurring within a wide temperature ranges,
most common and numerous at temperature between 1
and 3°C (Chionoecetes opilio, Pagurus trigonocheirus,
Crangon dalli, Hyas coarctatus alutaceus);

4) relatively “warm-water” species (Paralithodes cam-
tschaticus, Erimacrus isenbeckii, Telmessus cheiragonus).

Juvenile specimens of Hyas coarctatus alutaceus
were most abundant in dredge catches at water temper-
ature 5°C, but mature specimens of this species usually
occurred at water temperature 1-2°C. Labidochirus
splendescens was common in relatively warm water
(temperature between 3 and 3.2°C) but the most abun-
dant catches of this secies were obtained at water tem-
perature 1.5°C.
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