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Abstract. Two piscicolld leeches,Nοルsすο初″″2cメCサθSぇ,,″″″,and Jθんαれざざθれια αrCricα,were found on thc

exoskeleton of snow crabs Cんサθれθ夕cで″S?β〃サθ from the continental slope in thc Sca of Japan ofF Kyoto,

Japan. Thc flnding ofブ.αrc″,cα constitutes the nrst record from the Sea of Japan and extends its southerlmost

limit of distribution from Funka Bay(Hokkttdo,wcstCrn North Pacinc)to the SCa Of Japan orF ccntral Japan.

Ch,θttθ夕c夕すCS qβサ″,θ is rccordcd as a ncw substratunl forブ.αttcriCα in Japan to deposit its cocoons.「Fhe extemal

morphology of the leeches is briefly dcscribed.「Fhc cocoons ofぶr cyc″θざすθ初冴″η rnOStly occured on thc dorsal

carapace surface,whereas those of工 α″す,cα on thc vcntral fcコnoral surface ofthe walking legs.

Key words: Piscicolid leech,No′ θs′θれ,初 cyCJθS′θ秘″″を,Jθttαれssθれ,α αrcr'cα, snOw crab, C乃,οれθ夕cc″でざ

θpサ′Jθ,coc00n,Sca ofJapan.

Introduction

Two species of piscicolld leeches,No才 θざすθ初″初

cメc″οs″ο初″″O JOhansson,1898 and Joん αれssοれ,α αrc―

″'Cα(JOhansson, 1898),have been reported from

deep―sea crabs in Japanese waters.No″ θざす0初″初

cノcJοs″ο初″初 waS arst reported by Oka(1910)as

Cαrc′れοう冴夕JJαたαれどうJ/based on specilnens from

Cあげοれθ夕c夕″夕ざ(aS``Ch′οれ夕ご夕す夕ざ
")Sp.in the Sea of

Japan ofF Fukui.Later,Oka(1927,1933)described

the extemal and intemal morphology of the species

from snow crabs Cれ ,θれο夕cタレタs(aS“ Cれ'θれ夕cθ夕姥ゴ
'

and“ Cんげοれ夕cο夕ctts")?P'所 ο(O.Fabricius,1788).

M o o r e & M e y e r ( 1 9 5 1 ) c o l l e c t e d  Hのc′οざゎ初″初 i n

the Sea of Japan or“ oshima''(36° 03夕N,135° 52′E),

Fukui. Using a sledge net,Ito(1984)sampled nOn―

infecting specilnens of the species froln the muddy

bottom at depths of 200-300 nl in the Sea of Japan

off Niigatao Whlle cruising on a research sub―

mersible,Nagasawa&Yamasaki(1990)ObServed

the behavior ofハた。yc′θざすο初″初 attached to the dor―

sal carapace of(『.θp'″,ο at a depth of 270■l in thc

S e a  o f  J a p a n  o I F  K y o t o . T h e  o t h e r  l e e c h  J .αr cす, cα

was recendy reported by Furiness夕 ″αJ.(2007)from

red snow crabs(as``Beniぃzuwai crab'')て材ガοれο夕c夕姥s

Ji?βοttJc″ざRathbun, 1932 collected in Funka Bay

(WeStem North Pachc Ocean),HOkkaido.No fur―

ther report is available on Ⅲえαrc′,cα in Japan.

Snow crabs CLわ れθ夕c夕姥s θβJ″'0をre COIImercially

caught in the Sea of Japan o8『 central and westem

Japan(ShinOda,1982). The Species is highly appre―

ciated as food,being one of the most expensive

shellflshes in the coun町・ Leech cocoons are often

found on the exoskeleton of snow crabs at flsh mar―

kets and sometilnes cause food hygiene problems*Corresponding authori omatus@hiroshima…u.acjp
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Two Piscicolid Leeches on Snow Crabs

because thc public arc ncrvous about thc parasitcs of

aquatic animals.

In Japan,our knowledge of the leeches occurring

on sno、v crabs is lllnited, and there has been no

investigation on thc cocoons on s■ow crabs. Thus,as

part of studies on piscicolid leech and deep―sea crab

association, 、ve made observations on the lcechcs

and thcir cocoons found on snow crabs frorn the Sea

of Japan ofF central Japan.

WIaterials and ttlethods

Sno、v crabs CLげθれθ夕cタチタs opげ′Jθ were capturcd at

depths of 271 m and 233-237 m on the continental

slope in the Sea of Japan(35°59′N, 135°06-09′E;

35°53′N,134° 59′-135°00′E)orF Kyoto using conical

traps dunng research cruises of the R/V Hc,α乃初α/″

on Febmary 20 and Apnl ll,2007. Water tempera―

turc and salinity near thc bottonl(260 m decp)on

February 20,2007 were l.03° C and 34.06 Ps″ .

Snow crabs with leeches and/or cocoons were sorted

frorn the catch,observed,and photographed on

board. Leech specilnens were collcctcd fronl thc

exoskclcton of the infected crabs and flxcd in 80%

ethanol on board、 vithout relaxation. Later, somc

lccchcs wcrc transfcrrcd to 51ろ formalin for mca―

surements and observation of the coloration of thcir

body,Measurements(mm)based On lo adult speci―

mens and 10 cocoons of cach lccch spccics includc

thc rangc,followcd by the mean in parentheses.

Voucher specimens are deposited in the annelid(An)

collcction at thc National Science Museum,Tokyo,

Japan(NSMT― An 383 and 384 for Nο rθざ″ο初″初

qノcJθsすθ初″″ラand Joんαれssο″げαα/cすJcα with their co―

coons,respectively).

Results

Leeches of two size―groups wcrc found on thc

sno、v crabs examinedi the large and small leeches

were identined as Nθ す。sすο初″物 cyc′οsrθ初″初 (Fig.

lA,Fig.2A― C)and Jο んαれssθ乃'α αrCttcα(Fig.lB,

Fig.2D一 F),respectivcly.

No″θs″θ初″″,CノC′Osすθ初″初 vヽas always obscrvcd

on the dorsal carapacc surfacc. Up to three individu―

als were attached to a singlc infcctcd host.「Fhe body

of specllnens is elongatc and cylindrical,58.0-75,0

(66.5)in total length(including both suckcrs)and

3.5-7.4(5.7)in lnaXilnurn body width.Thc body

color in formalin is palc orangc、vith bands of irregu―

Fig.1.ハ rθすθs妨 初 例初 の c′0ざ勉初 ″初 (A)andブ θんαれSsθれ,αακ けたo(B)frOm snOw crabs in the Sea of

Japan of Kyoto,Japan. Scale bars:201nm in A;5 mrnin B.
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Fig.2.ハ たガοs女冴竹″初 cソcJθs皮冴物″初 (A一 C)andブ θんαれssθれ'αακ すjcα (D― F)from SnOw crabsin the Sea

of Japan off Kyoto,Japan. A.Whole body,dorsolateral view. B.Oral sucker,ventral vie、v.

C.Caudal sucker,lateral view. Do Whole body,lateral view. E.Oral sucker,ventrolateral

view. F.Caudal sucker,ventrolateral view. Scale barsi 10 1nm in A;211m in B一 C,3 11m in

D;0.411m in E一F.

F

lar brown blotches, No eyes or ocelll are present.

The body surface is smooth without tubcrclcs and

pulsatile vesicles. There is a distinct clltellunl,on

、vhich the female gonopore is well visible. There is

no obvlous division between trachelosome and uro―

some. The oral sucker is eccentrically attached to

the trachelosome and deeply cupped. The caudal

sucker is terlmnal,deeply cupped,and very rnuscular.

The oral and caudal suckers are sharply separated

froln the trachelosome and urosome,respectivelyt ヽ

Joんαれssθれ,α αrcレげcα、vas usually found on the

ventral surface of the walking legs, One ortwo indi―

viduals were observed on a single infected crab. The

body of specilmens is subcylindrical, 11.0-22.0

(15.9)in tOtal length(including both suckcrs)and

O.8-1.7(1.1)in maximum body width,becoming

Fig.3. A.Cocoons and three adults of Norθざ″θ初″″21メCJOsすθ初″初 attached to the dorsal carapace

surface of a snow crab. B.Cocoons of Jθんαれssθれ,α αrcす'cα on the ventral femoral suぶace of

the third pair of、valking legs of a sno、v crab. Scale bars:4011m in A;811m in B.
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Fig.4.Distributional records ofttθゎsけoれ冴初ビッcJθざわれ冴初

and乃 んαン,SSθれサα αrC″サごα in Japanese and aHduacent

waters.Closed circles and rectangles represent

sampling localities of Ⅳ. cycJοs″θ初″初 and′ .

αrcすたα reported by previous authors(Oka,1910;

NItoore&MIeyer, 1951;Suzuki 1979;Ito, 1984;

Nagasawa&Yamasaki, 1990;Nagasawa, 1991;

Epshtein&Utevsky,1996;Utevsky&Tronte巧 ,

2004 for Ⅳ.の c″οざゎれ″初;Utevsky&Tronte巧 ,

2004;Furiness夕″α′.,2007 forユα/c″たα),respec_
tively,and a double triangle shows the sampling

locality of the two leeches in the present study.

Two Piscicolld Lccchcs on Snow Crabs

sllghtly narrower towards the ends. There is no pigぃ

mentationt the body color in forlnalin is white,

Small paplllae in 12 1ongitudinal rows are found.

The oral sucker is eccentrlcally attached to but clear―

ly separated fronl the trachclosomc. The caudal

sucker is horseshoe shaped and distinct froln the uro―

some.

On the exoskeleton of the crabs,there were t、 vo

typcs of cocoons,、vhich diIFered in size,shape,color

and attachment sitei the larger,elllptical or■early

circular cocoons(4.6-6.0[5。 3]mrn 10ng by 3.8-5.5

[ 4 . 5 ] m m  w i d e ) w e r e  p五ma五ly  f o u n d  i n  t h e  p o s t e五or

and lateral reglons of the dorsal carapace surface and

very occaslonally on the dorsal surface of the、valk―

ing lcgs(Fig.3A),whereas the smaller,elllptical

COC00nS(1,5-1.8[1.6]mm long by O。9-1.1[1.0]mm

Wide)OCCurred on the ventral fcmoral surfacc of the

second and third pairs of walking legs(Fig。3B).Thc

color of the larger cocoons was dark purple,but that

of the smaller ones dark bro、vn. Thc larger and the

smaller cocoons were identifled as those depositd by

Ⅳ. cノc′οsすο″2″″,and J. αrc″Jcα,rcspcctivcly. Thc

number of cocoons found on a single crab was up to

l14 forぶた。ノc′θざ″θ初″″2 and ranged frorn l-25 for y.

αrcチ,cα.

Discusslon

ln Japan,Nθ ″θs″ο初″初 cメC″οSすο初″初 waS flrst

desc五bed by Oka(1910)aS a new genus and species,

Carc,れθう冴夕″′αたαれ,あJr, which was,however, syn―

onymized with Hの c′θざゎ拘″初 by Vasileyev(1939)

(fOr SynOnymy see also Epshtein,1967;Khan&

在ヽeyer, 1976: 1703). The mOrphology of H qノ cJο―

sすθ初″初 Of Our material corresponds well to thc dc―

scriptlon of the species given by Oka(1927),WIoOrc

& M e y e r ( 1 9 5 1 ) , a n d  O k a & N a g a o ( 1 9 6 5 ) , O n  t h e

other hand,y.α/c′Jcα was curently reported from

Japan without morphological infomation(Furiness

夕″αJ.,2007).The SpeciHlens cxaIIllned in the present

study are identical with those of the species

described by previous authors(Moore dじ Meyer,

1951;Epshtein,1968;Meyer&Khan,1979;Appy

&Dadswell,1981;BuHeson,2006).The b1010gy of
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ブ.αrcガcα was reviewed by Sawyer(1986:622-625)

and Burreson(2006:580-581). The SnOw crab

Cれわれο夕c夕彪s θpサ′サθ is herein recorded as a new sub―

stratunl for y.αrc″,cα to depositits cocoons in Japan,

where only the red snow crab C.8韓 οれた″S has hith―

erto been kno、vn to hホbor the leech(Fudness夕 ″αJ.,

2007).

Norοs″θ初″初 cyC′OS″ο初″″α is distributcd in thc

northern North Pacinc occan and attacent Seas,

including the Sea of Japan,Sea of Okhotsk,Be五 ng

Sea,and or the coast of southcastern Alaska and

northwestertl British Columbia(Oka,1910;lMoore

&WIeyer, 1951;Meyer&Barden, 1955;Epshtein,

1961,1962;Okaだ 比Nagao,1965;Sloan夕 すα′.,1984;

Utevsky, 1994;Khan`免 Paul, 1995;Epshtein&

U t v e s k y , 1 9 9 6 ; U t v c s k y & T r o n t e町, 2 0 0 4 ; W i l l l a m s

&Burreson,2006;Utvesky夕 ′α″。,2007). It alSO

occurs in thc Arctic Ocean(Madill,1988). In Japan,

six reports are avallable on localities where the

species was collected,all referring to the Sea of

Japan(Fig.4;Oka,1910;Moore&Meyer,1951;

Suzukl, 1979;Ito, 1984;Nagasawa&Yamasakl,

1990,Nagasawa,1991). Although no detailed local―

ity inforlnatlon was given,Epshtein&Utevsky

(1996:28)showed tW0 1ocallties or the east and

north coasts of Hokkaido in the dist五bution map of

the species. Snow crabs also occur in the western

North Paciflc Ocean o3i northern Honshu,Japan

(Kitagawa,2000),but nO infomation is avallable on

lccch infection of the crabs in this region, For under―

standing of the geographical distribution of,V.

cycJθsすο初″″,, it is desirable to study its occurrence

on snow crabs in a wider range of waters around

Japan.

Jo力α乃ざざοれ,α αrc″Jcα is a species with a circumpo―

lar distribution:its occurs in the Arctic Ocean(olf

Grecnland through the Barents Sea,Kara Sea,and

Laptev Sea to the East Sibettan Sea;Epshtein,1961,

1962,1968;Madill,1988;Karlsbakk夕 すα′.,2005),

the northcrn North Paciflc Ocean(StepOVak Bay,

Alaska Pcninsula south to oIF Califonlla;い江ooreて免

Meyer,1951:Sawyer,1986;Burreson,2006),the

Sea of Okhotsk(UtVesky&Tronte可 ,2004)and the

northem North Atlantic Ocean(oIF the east coast of

Canada and of Norway,Meyerだ 乾Khan,1979;Khan

タサα′.,1980:Appy&Dadswell,1981;Khan,1982α ,

あ;Khan!免 Paul,1995,Willlalns ttt Burreson,2006;

Savoieタ チα′.,2007;Utveskyタ レαJ.,2007). The

flnding of J.αrc″'cα in tlis study represents the rlrst

r e c o r d  f r o m  t h e  S e a  o f  J a p a n ( F i g。4 ) a n d  e X t e n d s  i t s

distributlonal range from Funka Bay(Hokkaido:

Furiness夕 ″α′.,2007)further sOuth to the Sea of

Japan ofF Kyoto,which is the southemmost locality

for the species. No infomation is as yet avallable on

its occurrence off the Paciflc coast of Honshu,the

main island of Japan,

Water temperature may be important in deterlnin―

ing the vertical distribution of the leeches in the

oceans. For example,fastcd individuals ofブ.αrc″'cα

expedmentally kept injars at 5,10,and 15°C all dicd

within 14 days but those held at O°C remained alive

(Khan, 1982). ThiS Species can also continuously

and slowly grow even at C卜 1°C(Khan,1982α ).In

the Sca of Japan,both snow crabs Cん ,οttο夕C夕″夕S

?βJttθ and red snow crabs C,ブ?ノθttJC″S are found

( Y o s h o & H a y a s h i , 1 9 9 4 ; Y o s h o & S h i r a i , 2 0 0 7 ) ,

but their vertical distnbution pattems are difFerent at

200-1,500■ l in depthi the former species occuFS

mostly in less than 300■1,while the latter in more

than 800 m(ShinOda,1982).In thiS Sea,water tem―

perature rapidly decrcases between the surface and

200 m but gradually declines to about O。15°C in the

d e e p e r  w a t e r s ( Y o s h o & H a y a s h i , 1 9 9 4 ) . I n  t h e  p r e―

sent sttdy,water tempcraturc near the bottom(260

m in depth)waS l.03° C.Thus it might be interesting

to study utilization oftwo crabs by the two leeches at

difFerent water tempcraturcs and at difFerent depths

in the Sea of Japan.

The cocoons ofハ 「.cメc″θs伽 ″初 were pttHlarily

found on the dorsal carapacc surface of snow crabs.

SiHlilar observations were made by scveral authors

(S10an夕すαJ.,1984;KhanどとPaul,1995;Epshtein&

Utvesky, 1996). The COC00nS Of y.α rcガcα,unllke

those of N. qノcJοs皮"句″陥)are usually found on thc

walking legs(MeyCr&Khan,1979;Khan,1982α ;

Khan&Paul,1995;this study).The mOrphology of

COC00nS Of y.αrcrげcα was described by Meyer&

Khan(1979).
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Both Ⅳ . cメc″θsすο初″れ and y. αrcr,cα have been

reported to feed on the blood of marlne flshes and

utilize crabs for cocoon depOsition in the deep sea

wherc there are almost no hard substrates on soft and

muddy bo位 oms(Khan,1982α ,あ;Sloan夕 すα″.,1984)。

The leeches are also known to act as vectors of try―

panosomes and piroplasms that are transIIlitted to

marine flshes(Khan, 1980, 1982α , 1984, 1991;

Sloan夕すα″.,1984;Khanタ チαJ.,1991;Karlsbakk夕 ″α″.,

2005;IIc― ingsen夕′α″.,2005)。 Such infOmation

is not available for Japan although there is a record

of y. αrc″,cα from a sculpin/c夕 J″s cαす?βんrαc″″s

(PaVlenkO, 1910)(SCOrpaeniforlnesi Cottidae)in

Terpenia Bay,southern Sakhalin(Russia),near

Hokkaido(Flrinessタサα″.,2007)。We need research

on ish hosts of the leeches and other aspects of their

blology,such as the life history and the role of vectors.
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