J. Fish. Sci. Technol. 9(2), 83-90, 2006

J OURNAL O F

FISHERIES SCIENCE
AND TECHNOLOGY

© The Korean Fisheries Society

Two Hippolytid Shrimps of the Genus Eualus
(Crustacea: Decapoda: Caridea) from Korea

Jung Nyun Kim', Jung Hwa Choi’ and Chae Woo Ma**

1Instltute of Fisheries Sczence Pukyong National University, Busan 608-737, Korea
*Fisheries Resources Research Team, NFRDI, Busan 619-902, Korea
’Department of Ocean Life Science, Soonchunhyang University, Asan 336-745, Korea

This paper provides descriptions and illustrations of two hippolytid shrimps, Eualus macilentus
(Krayer, 1841) and E. leptognathus (Stimpson, 1860). This is the first record of E. macilentus
collected in Korean waters; it was found in the East Sea at a depth of 300 m. Eualus leptognathus
has been collected previously from various locations in southern and eastern Korea, but no
detailed description has been reported. This study provides a key to the six species of Eualus in

Korean waters.
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Introduction

The hippolytid genus Eualus is characterized by its
mandibular palp composed of two segments, its third
maxilliped with both an arthrobanch and an exopod,
and its lack of supraorbital spine (Holthuis, 1993;
Chace, 1997). Shrimps of this genus mainly inhabit
the northern hemisphere and are found in littoral to
deep water, at depths of approximately 2,000 m
(Hayashi, 1993a). This genus contains about 30
species worldwide (Chace, 1997; Komai and Hayashi,
2002), but researchers have only reported five species
from Korean waters (Kim and Kim, 1997; Huh and
An, 1997; Cha et al., 2001; Kim and Choi, 2006): F.
leptognathus (Stimpson, 1860), E. biunguis (Rathbun,
1902), E. middendorffi Brashnikov, 1907, E. sinensis
(Yu, 1931), and E. spathulirostruis (Yokoya, 1933).

Two additional species of Eualus were collected
during a survey of Korean shrimp fauna, E.
macilentus (Kroyer, 1841) and E. leptognathus
(Stimpson, 1860). This is the first time that EFualus
macilentus, which was collected off the Korean coast
in the East Sea at a depth of 300 m, has been recorded
among Korean hippolytid fauna. This paper describes
and illustrates these Korean specimens of FE.
macilentus. Two reports of E. leptognathus from
Korean waters have been published. Based on
specimens collected from Jagyakdo, Inchon, in
western Korea, Kim and Park (1972) published the
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first photograph of E. leptognathus in the lateral view
and a short description. However, E. leptognathus has
been excluded from lists of Korean fauna because of
uncertainty in identification (Kim, 1977; Kim and
Kim, 1997). Huh and An (1997) listed E. leptogna-
thus in their recent ecological study of Gwangyang
Bay, southern Korean coast. An additional
description of E. leptognathus is needed because no
detailed taxonomic information is currently available.

Specimens examined in this study have been
deposited in the Laboratory of Invertebrate Zoology
at Pukyong National University (PUIZ). Postorbital
carapace length (cl) was used as a specimen size
indicator. The terminology mainly follows the de-
finitions provided by Holthuis (1993).

Systematic accounts

Eualus macilentus (Kroyer, 1841)
(Figs. 1, 2)
New Korean name: Ganeun-mom-kkoma-saewoo
Hippolyte macilenta Krayer, 1841: 574.
Spirontocaris macilenta: Rathbun, 1899: 557; 1904:
105; 1929: 16, fig. 18; Letm, 1921: 142; Urita,
1942: 26.

Spirontocaris stoneyi Rathbun, 1902: 899; 1904: 103,
fig. 46; 1929: 17, fig. 20.

Spirontocarella macilenta: Brashnikov, 1907: 170, fig.
25; Derjugin and Kobjakova, 1935: 142;
Kobjakova, 1936: 216 (list); 1937: 130; 1955:
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149, pl. 36-fig. 3; Makarov, 1940: 129.

Eualus macilentus: Holthuis, 1947: 11 (list); Igarashi,
1969: 7, pl. 7-fig. 20, pl. 15-fig. 47; Squire,
1990: 183, figs. 97, 98; Komai et al., 1992: 192
(list); Hayashi, 1993c: 390, figs. 247a, 248a;
Komai, 1994: 82 (list); 1995: 248, fig. 183;
Chace, 1997: 43 (list).

Eualus macilenta: Vinogradov, 1950: 206, pl. 15-fig.
61.

Material examined

Off Mukho, East Sea, 37°26.2'N 129°28.4’E, 300
m, 23 June 2004, otter trawl, coll. J.N. Kim, 1 male
(cl 11.2 mm), PUIZ 205; same locality, gear and
depth, 19 May 2005, coll. J.N. Kim, 1 female (cl 10.6
mm), PUIZ 206.

Description

Rostrum (Fig. 1A-C) short, pointed distally, 0.51-
0.58 times as long as carapace, falling short of distal
margin of antennular peduncle; lateral margin with
developed ridge; dorsal margin convex with 11-14
small teeth, posteriormost tooth located on carapace;
ventral margin with 1-2 small teeth distally. Carapace
(Fig. 1A-C) with suborbital projection distinct;
antennal spine moderately strong; pterygostomian
spine weak. Abdomen (Fig. 1D) slender, with dorsal
margin smooth; pleura of first three abdominal
somites rounded; those of fourth and fifth somites,
pointed posteriorly; sixth somite long, 0.71-0.78
times as long as carapace. Telson (Fig. 1E, F) 0.79
times as long as carapace, with 3 pairs of dorsolateral
spines; posterior margin with 3 pairs of spines.
Antennule (Fig. 1G) with peduncle reaching half of
scaphocerite; each of distal two segments with mar-
ginal spine on distolateral angle; first segment with
small tooth near midlength of ventral margin;
stylocerite distolaterally pointed, reaching or slightly
falling short of distal margin of first segment; dorsal
flagellum 1.34 times as long as carapace in male,
0.70 times in female. Antenna (Fig. 1H) with
scaphocerite slender, 0.92-0.94 times as long as
carapace, 3.77-3.88 times as long as wide, distolateral
spine not reaching distal margin of blade; basicerite
with small tooth ventrolaterally. Third maxilliped
(Fig. 2A, B) slender, falling short of distal margin of
scaphocerite, ultimate segment 2.67 times as long as
penultimate segment, antepenultimate segment
slightly longer than distal two segments combined;
exopod and epipod present. Pereopods (Fig. 2A)
slender, with epipod on first to third percopods; first
pereopod (Fig. 2A, C) reaching half of scaphocerite,
palm of chela 1.62 times as long as dactylus; second

percopod (Fig. 2A, D) overreaching distal margin of
scaphocerite by chela length, palm of chela 1.66
times as long as dactylus; third to fifth pereopods (Fig
2A) overreaching distal margin of scaphocerite by
dactylus and distal 0.40 of propodus length, dactyli
(Fig. 2E) long, inserted by minute corneous process
distally, unarmed posteroventrally; meri with 4-7
lateral spines. First pleopod in male (Fig. 2F) with
endopod reaching mid-length of exopod, appendix
interna terminal; in female endopod reaching distal
0.79 of exopod, eclongate subtriangular, lacking
appendix interna. Second pleopod in male (Fig. 2G,
H) with endopod reaching distal 0.85 of exopod,
appendix masculina slightly shorter than appendix
interna, with 15 long setae distally.

Distribution

Korean and northern Japanese (Hokkaido) coasts
in the East Sea, Okhotsk Sea, and Bering Sea; the
North American Atlantic coast; and the Arctic Ocean;
depths of 40-1380 m (Rathbun, 1904; Kobjakova,
1937, present study).

Remarks

Eualus  macilentus  exhibits  distinct  sexual
dimorphism in development of the antennular flagella
as reported by Komai and Hayashi (2002). Both
flagella are longer in males than in females (Fig. 1A,
O).

Eualus macilentus is easily distinguished from
other congeners by having a short rostrum with a
convex dorsal margin, each of the third maxilliped
and first three pereopods with an epipod, slender and
long third to fifth pereopods, and posteroventrally
unarmed dactyli of third to fifth pereopods.

Eualus leptognathus (Stimpson, 1860)
(Fig. 3)

New Korean name: Jalpi-gaekka-kkoma-saewoo
Hippolyte leptognatha Stimpson, 1860: 103.
Spirontocaris leptognatha: Kemp, 1914: 123; Yokoya,

1933: 26; Yu, 1935: 45, fig. 1.

Spirontocaris japonica Yokoya, 1930: 533, fig. 3;
1939: 271, fig. 6.

Spirontcaris fabricii var. minuta Urita, 1942: 25, fig.
6.

Eualus leptognathus: Holthuis, 1947: 11 (list); 1980:
123; Liu, 1955: 41, pl. 14-figs. 5, 6; Miyake and
Hayashi, 1967: 257, fig. 5; Hayashi and Miyake,
1968: 128, fig. 3; Kikuchi, 1968: 180 (list);
Hayashi, 1976: 16; 1993b: 314, figs. 244f, 245e,
246; Yamashita and Shiota, 1980: 2 (list); Komai
et al., 1992: 192; Huh and An, 1997: 535 (table);
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Fig. 1. Eualus macilentus Kroyer, 1841. A, D-G, male (cl 11.2 mm); B-C, female (cl 10.6 mm) from off the
coast of Mukho, in the East Sea. A, carapace and cephalic appendages, lateral; B, carapace, lateral; C, carapace
and cephalic appendages, dorsal; D, abdomen and abdominal appendages, lateral; E, telson, dorsal; F, same,

posterior part; G, right antennule, dorsal; H, right antenna, dorsal.

figs. 6, 7 (figures only). [=Heptacarpus futilirostris

Chace, 1997: 43 (list).
(Bate, 1888)]

Eualus leptognatha: Vinogradov, 1950: 209, pl. 15-
fig. 59.

Eualus japonica: Derjugin and Kobjakova, 1935:
142; Kobjakova, 1936: 211, fig. 31; 1937: 118;
1958: 224; 1967: 235.

Not Eualus leptognathus: Kim and Park, 1972: pl. 3-

Material examined
Southern coast of Korea. Dongdae Bay, Changsun

Island, Namhae, 2-3 m, Zostera bed, 3 May 2003,
beam trawl, coll. HW. Kim, 1 male (cl. 2.9 mm), 2
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Fig. 2. Eualus macilentus Krayer, 1841. Male (cl 11.2 mm) from off the coast of Mukho, in the East Sea. A,
right third maxilliped and first to fifth pereopods, lateral; B, ultimate and penultimate segments of left third
maxilliped, ventral; C, chela of right first percopod, ventral; D, chela of right second pereopod, ventral; E, distal
part of dactylus of third pereopod; ventral; F, right first pleopod, dorsal; G, right second pleopod, dorsal; H,

same, appendix interna and appendix masculina.

females (cl. 4.7, 5.2 mm), 3 ovigerous females (cl.
5.0-5.6 mm), PUIZ 207; Daedo, Gwangyang Bay, 2-4
m, Zostera bed, 17 February 1994, beam trawl, coll.
Y.R. An, 26 ovigerous females (cl 4.0-5.6 mm), PUIZ
208.

Eastern coast of Korea. Onsan, Ulsan, 3 m, algal
bed, 13 January 2006, SCUBA, coll. M.H. Son, 4
males (cl. 2.3-2.5 mm), 4 females (cl. 3.0-4.3 mm),
PUIZ 209; Eeumchun, Gyeongju, 4 m, algal bed, 3
December 2002, SCUBA, coll. M.H. Son, 2 females
(cl. 2.1, 2.7 mm), PUIZ 210; Gampo, Gyeongju, 1 m,
algal bed, 13 January 1994, hand net, coll. J.N. Kim,

3 males (cl. 2.2-2.3 mm), 6 females (cl. 3.5-4.1 mm),
PUIZ 211; Yangpo, Pohang, 1 m, algal bed, 14
November 1993, hand net, coll. J.N. Kim, 5 females
(cl. 2.8-3.0 mm), PUIZ 212; same locality, gear and
depth, 13 January 1994, coll. J.N. Kim, 6 males (cl.
2.0-2.4 mm), 10 females (cl. 3.1-4.1 mm), PUIZ 213;
Namae, Yangyang, 1 m, algal bed, 15 January 1994,
hand net, coll. J.N. Kim, 3 males (cl. 2.4-2.7 mm), 8
females (cl. 3.7-4.5 mm), PUIZ 214; Hwajinpo,
Goseong (Gangwon-do), 1 m, algal bed, 15 January
1994, hand net, coll. JN. Kim, 3 males (cl. 2.5-2.6
mm), 9 females (cl. 3.2-4.5 mm), PUIZ 215.
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Fig. 3. Eualus leptognathus (Stimpson, 1860). Ovigerous female (cl 5.4 mm) from Daedo, Gwangyang Bay. A,
entire animal, lateral, third maxilliped and pereopods omitted; B, distal part of carapace and cephalic appenda-
ges, dorsal; C, telson, dorsal; D, right third maxilliped, lateral; E, right first pereopod, lateral; F, right second
pereopod, lateral; G, right third pereopod, lateral; H, right fourth pereopod, lateral; I: right fifth pereopod, lateral

Description

Rostrum (Fig. 3A, B) long, reaching beyond distal
margin of antennular peduncle, 0.92-1.23 times as
long as carapace, distally acute and upward; dorsal
margin distally unarmed, proximally with 3-5 teeth,
posterior 2 teeth located on carapace; ventral margin

with 2-4 teeth. Carapace (Fig. 3A, B) smooth with
suborbital projection distinct; antennal spine mode-
rately large; pterygostomian spine small. Abdomen
(Fig. 3A) smooth dorsally; pleura of first to third
somite rounded, that of fourth somite pointed or
rounded posteroventrally, that of fifth somite always
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acute posteroventrally. Telson (Fig. 3C) with 4-5
pairs of dorsolateral spines, posterior margin with 3
pairs of spines. Antennule (Fig. 3A, B) with peduncle
slightly overreaching midlength of scaphocerite; each
of three segments with small tooth on dorsodistal
margin; stylocerite reaching distal margin of first
segment of antennular peduncle. Antenna (Fig. 3A,
B) with scaphocerite rather stout, 0.84-1.13 times as
long as carapace, 3.08-3.84 times as long as wide;
distolateral spine slightly falling short of blade. Third
maxilliped (Fig. 3D) falling short of scaphocerite,
with exopod and epipod. Each of first three
pereopods (Fig. 3E-G) with epipod. Third to fifth
pereopods (Fig. 3G-I) rather stout; dactyli with 5-7
small teeth posteroventrally; meri with 2-7 lateral
spines.

Distribution

Korea (southern and eastern coasts), northern
China, Japan, and Russian Far East; 1-16 m
(Vinogradov, 1950; present study).

Ecology

This species inhabits algal or eelgrass beds
(Miyake and Hayashi, 1967; Huh and An, 1997). In
the eelgrass bed of Gwangyang Bay in Korea, E.
leptognathus can be found during every month except
June and July; it is abundant from January to May,
and its breeding season is February to May (Huh and
An, 1997).

In the Zostera bed of Tomioka Bay in Kyushu,
Japan, many juvenile specimens of this species have
been collected from April to September, and are
abundant from June to August (Miyake and Hayashi,
1967). Using data from the Zostera bed off Miyajima
Island in Hiroshima, Japan, Yamashita and Shoita
(1980) reported its estimated life span to be 1 year
and its breeding season to be from winter to spring.

Remarks

Eualus leptognathus reported by Kim and Park
(1972: pl. 3-figs. 6, 7) has been referred to as
Heptacarpus futilirostris (Bate, 1888) because the
published figures represented secondary sexual
differences that have frequently been observed in the
third maxilliped and the first perecopod in males
(Hayashi and Miyake, 1968; Kim, 1977).

The data from the present study are identical to E.
leptognathus reported by Huh and An (1997).

Eualus leptognathus differs from other Korean
species of Eualus in the following combination of
characters: (1) its long rostrum reaches beyond the
distal margin of the antennular peduncle, (2) the

dorsal margin of its rostrum is unarmed in the distal
half, and (3) each of its third maxilliped and first
three pereopods bears an epipod.

A key to the Korean species of Eualus

1. Third maxilliped without epipod; [each of third to
fifth abdominal somites with small median tooth
on posterior margin]

----------- Eualus middendorffi Brashnikov, 1907

. Third maxilliped with one epipod «+--«==+exereeeees 2

2. Pereopods without epipod; [dactyli of third to fifth

pereopods with minute chelalike appearance
distally] === «+---- Eualus biunguis (Rathbun, 1902)
2. First and second pereopods, at least, with epipod

—_

3. Third pereopod without epipod; [carapace usually
with pterygostomian spine]
........................... Eualus sinensis (Yu, 1931)
3. Third pereopod with epipod == ----=+ereeesrereenee 4
4. Postrostral median carina highly crested, serrate;
[rostrum lacking dorsal tooth in distal half; dactyli
of third to fifth pereopods without accessory tooth]
"""""""" Eualus spathulirostruis (Yokoya, 1933)
4. Postrostral median carina low, not crested ------ 5
5. Rostrum overreaching distal margin of antennular
peduncle; rostrum lacking dorsal tooth in distal
half; dactyli of third to fifth pereopods with 5-7
small accessory teeth
------------- Eualus leptognathus (Stimpson, 1850)
5. Rostrum falling short of distal margin of an-
tennular peduncle; rostrum with dorsal teeth dis-
tributed over entire length; dactyli of third to fifth
pereopods without accessory tooth
Eualus macilentus (Krayer, 1841)

Acknowledgements

We are grateful to Dr. K.I. Hayashi of the Shrimp
& Prawn Research Laboratory in Shimonoseki for
reading this manuscript. Special thanks go to Dr. M.H
Son of the Korea Inter-University Institute of Ocean
Science at Pukyong National University in Busan, Dr.
Y.R. An of the National Fisheries Research and
Development Institute in Busan, and Mr. HW, Kim
of the Department of Oceanography at Pukyong Na-
tional University in Busan for donating the specimens
This work was supported by a Korean Research
Foundation Grant (KRF-2004-037-C00031) to the
first author (JNK).

References
Bate, C.S. 1888. Report on the Crustacea Macrura collec-
ted by HM.S. Challenger during the years 1873-76.



Hippolytid Eualus Shrimps 89

Report on the Scientific Results of the Voyage of the
H.M.S. Challenger during the Years 1873-76, Zool.,
24, 1-942, pls. 1-150.

Brashnikov, V. 1907. Materials on the fauna of Russian
Eastern Sea collected by the schooner “Storoz” during
the years 1899-1902. Mem. Acad. Sci. Petersb., 20, 1-
185.

Cha, HK,, J.U. Lee, C.S. Park, C.I. Baik, S.Y. Hong, J.H.
Park, D.W. Lee, Y.M. Choi, K. Hwang, Z.G. Kim,
K.H. Choi, H. Sohn, M.H. Sohn, D.H. Kim and J.H.
Choi. 2001. Shrimps of the Korean Waters. National
Fisheries Research and Development Institute, Busan,
1-188.

Chace, F.A., Jr. 1997. The caridean shrimps (Crustacea:
Decapoda) of the ‘Albatross’ Philippine Expedition,

1907-1910, Part 7: Families Atyidae,
Eugonatonotidae, Rhynchocinetidae,
Bathypalaemonellidae, Processi-dae, and

Hippolytidae. Smithson. Cont. Zool., 587, 1-106.

Derjugin, K.M. and Z.1. Kobjakova. 1935. Zur Decapo-
denfauna des Japanischen Meeres. Zool. Anz., 112,
141-147.

Hayashi, K.I. 1976. Review of shrimps from the Sado
Island and its neighbourhood. Niigataken Seibutsu
Kyouiku Kenkyu Gakkaishi, 11, 13-22.

Hayashi, K.I. 1993a. Prawns, shrimps and lobsters from
Japan (72). Family Hippolytidae-genus Fualus. Aqua-
biology, 15, 241-244.

Hayashi, K.1. 1993b. Prawns, shrimps and lobsters from
Japan (73). Family Hippolytidae-genus Eualus. Aqua-
biology, 15, 311-314.

Hayashi, K.I. 1993c. Prawns, shrimps and lobsters from
Japan (74). Family Hippolytidae-genus Fualus. Aqua-
biology, 15, 390-393.

Hayashi, K.I. and S. Miyake. 1968. Studies on the
hippolytid shrimps from Japan, V. Hippolytid fauna of
the sea around the Amakusa Marine Biological
Laboratory. OHMU, Occ. Pap. Zool. Lab. Kyushu
Univ., 1, 121-163.

Holthuis, L.B. 1947. The Hippolytidae and Rhynchocineti-
dae collected by the Siboga and Snellius Expeditions
with remarks on other species. In: The Decapoda of
the Siboga Expedition, Part IX. Siboga-Exped. Mono-
gr., 39a%, 1-100.

Holthuis, L.B. 1980. FAO Species Catalogue, Vol. 1.
Shrimps and Prawns of the World. An annotated
catalogue of species of interest to fisheries. FAO
Fisheries Synopsis, (125) 1, 1-271.

Holthuis, L.B. 1993. The recent genera of the caridean and
stenopodidean shrimps (Crustacea, Decapoda) with an
appendix on the order Amphionidacea. Nationaal
Natuurhistorisch Museum, Leiden, 1-328.

Huh, S.H. and Y.R. An. 1997. Seasonal variation in shrimp

(Crustacea: Decapoda) communities in the eelgrass
(Zostera marina) bed in Kwangyang Bay, Korea. J.
Kor. Fish. Soc., 30, 532-542.

Igarashi, T. 1969. A list of marine decapod crustaceans
from Hokkaido, deposited at the Fisheries Museum,
Faculty of Fisheries, Hokkaido University, 1. Macrura.
Cont. Fish. Mus., Fac. Fish., Hokkaido Univ., 11, 1-15,
pls. 1-20.

Kemp, S.W. 1914. Notes on Crustacea Decapoda in the
Indian Museum V. Hippolytidae. Rec. Indian Mus., 10,
81-129.

Kikuchi, T. 1968. Faunal list of the Zostera marina belt in
Tomioka Bay, Amakusa, Kyushu. Publ. Amakusa Mar.
Biol. Lab., 1, 163-192.

Kim, H.S. 1977. Macrura. Illustrated Flora and Fauna of
Korea, Vol. 19. Samwha Publishing Co., Seoul, pp.
414, pls. 56.

Kim, H.S. and W. Kim. 1997. Order Decapoda. In: Lists of
Animals in Korea (excluding insects), The Korean
Society of Systematic Zoology ed. Academy Publi-
shing Co., Seoul, 212-223.

Kim, H.S. and K.B. Park. 1972. Faunal studies on the
macrurans in Korea. In: Floral studies on some taxa of
plants and faunal studies on some taxa of animals in
Korea, R-72-82, Ministry of Science and Technology,
185-216, pls. 1-6.

Kim, JN. and JW. Choi. 2006. Two caridean shrimps
(Crustacea: Decapoda) from the Korean continental
slope of the East Sea. Korean J. Syst. Zool., 22, 51-55.

Kobjakova, Z.I. 1936. Zoogeographical review of the
decapod fauna from the Okhotsk and Japanese Seas.
Trav. Soc. Nat. Leningr., 65, 185-228.

Kobjakova, Z.1. 1937. Systematisch Ubersicht der De-
kapoden aus dem Ochotskischen und Japaneschen
Meere. Uchenie Zapiski Leningr. Univ., 15, 93-154.

Kobjakova, Z.I. 1955. Otryad Desyatubigue raki — De-
capoda. In: Atlas of the invertebrates of the far eastern
seas of the USSR, E.N. Pavlovskii, ed. Akademii
Nauk SSSR, Moscow-Leningrad, Russia, 146-157, pls.
34-41.

Kobjakova, Z.I. 1958. Decapoda from South Kurile Islands.
Invest. Far East Seas USSR, 5, 220-248.

Kobjakova, Z.I. 1967. Decapoda (Crustacea, Decapoda)
from the Possjet Bay (the Sea of Japan). In: Bio-
coenoses of the Possjet Bay (the Sea of Japan), O.
Ottisk, ed. Explorations of the Fauna of the Seas, 5,
230-247.

Komai, T. 1994. Taxonomic synopsis of Caridea (Pan-
dalidae, Hippolytidae, Crangonidae) occurring on the
continental shelf of the Sea of Japan. Cont. Fish. Res.
Japan Sea Block, 31, 81-107.

Komai, T. 1995. Shrimps and lobster. In: Fishes collected
by the R/V Shinkai Maru around Greenland, O.



90 Jung Nyun Kim et al. (2006)

Okamura et al., eds. Japan Marine Fishery Resources
Research Center, Tokyo, Japan, 237-266.

Komai, T. and K.I. Hayashi. 2002. A new species of the
hippolytid shrimp genus Fualus Thallwitz, 1891
(Crustacea: Decapoda: Caridea) from Toyama Bay,
the Sea of Japan. Proc. Biol. Soc. Washington, 115,
382-390.

Komai, T., S. Maruyama and K. Konishi. 1992. A list of
decapod crustaceans from Hokkaido, northern Japan.
Res. Crust., 21, 189-205.

Krayer, H. 1841. Udsigt over de nordiske Arter af Slaegten
Hippolyte. Naturh. Tidsskr., 3, 570-579.

Leim, A.H. 1921. A new species of Spirontocaris with
notes on other species from the Atlantic coast. Trans.
Canada Inst. Toronto, 13, 133-145, pls. 2-6.

Liu, J.Y. 1955. Economic shrimps and prawns of northern
China. Marine Biological Institute of Academy
Science, Beijing, China, 1-73.

Makarov, V.V. 1940. The decapod Crustacea of the Bering
and Chukchees Seas. Invest. Far East Seas USSR, 1,
111-163.

Miyake, S. and K.I. Hayashi. 1967. Studies on the
hippolytid shrimps from Japan, I. Revision of the
Japanese species of the genus Eualus, with de-
scriptions of two new species. J. Fac. Agr., Kyushu
Univ., 14, 247-265.

Rathbun, M.J. 1899. List of Crustacea known to occur on
and near the Pribilof Islands. In: D.S. Jordan et al.,
eds. The fur seals and Fur Seal Islands of the North
Pacific Ocean, 3, 555-557.

Rathbun, M.J. 1902. Description of new decapod crusta-
ceans from the west coast of North America. Proc.
U.S. Natl. Mus., 24, 885-905.

Rathbun, M.J. 1904. Decapod crustaceans of the northwest
coast of North America. Harriman Alaska Expedit.,
10, 1-210. :

Rathbun, M.J. 1929. Canadian Atlantic fauna. 10. Ar-

thropoda. 10 m. Decapoda. Biological Board Canada,
Atlantic Biological Station, St. Andrews, New
Brunswick, Canada, 1-38.

Squires, H.J. 1990. Decapod Crustacea of the Atlantic
coast of Canada. Canadian Bull. Fish. Aquat. Sci.,
221, 1-532.

Stimpson, W. 1860. Crustacea Macrura. In: Prodomus
descripsonis animalium evertebratorum, quae in
expeditione ad Oceanum Pacificum Septentrionalem,
a Republica Federata missa, C. Ringgold et J. Rodgers
Ducibus, observavit et descripsit. Proc. Acad. Nat. Sci.
Philadelphia, 1860, 22-47.

Urita, T. 1942. Decapod crustaceans from Sahalin, Japan.
Bull. Biogeogra. Soc. Japan, 12, 1-78.

Vinogradov, L.G. 1950. Classification of shrimps, prawns
and crabs from Far East. Bull. TINRO, 33, 179-358.

Yamashita, K. and A. Shiota. 1980. An ecological study of
the shrimps on the Zostera belt off Miyajima Aqua-
rium, Miyajima. Aki, Nat. Cult. Miyajima, 2, 1-14.

Yokoya, Y. 1930. Report of the biological survey of Mutsu
Bay. 16. Macrura of Mutsu Bay. Sci. Rep. Tohoku
Imp. Univ., Fourth Series (Biology), 5, 525-548, pl. 1.

Yokoya, Y. 1933. On the distribution of decapod crust-
aceans inhabiting the continental shelf around Japan,
chiefly based upon the materials collected by S. S.
Soyé-Maru during the years 1923-1930. J. Coll. Agr.
Tokyo, 12, 1-226.

Yokoya, Y. 1939. Macrura and Anomura of decapod
Crustacea found in the neighbourhood of Onagawa,
Miyagi-ken. Sci. Rep. Tohoku Imp. Univ., (4) 14,
261-289.

Yu, S.C. 1931. Description de deux nouvelles crevettes de
Chine. Bull. Mus. Hist. Nat. Paris, 3, 513-516.

Yu, S.C. 1935. Sur la famille des Hippolytidae de la Chine.
Chinese J. Zool., 1, 41-54.

(Received April 2006, Accepted June 2006)



