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Studies on the Distribution of Four Species of Edible Deep Sea Whelk
(Mollusca, Buccinidae) in the Japan Sea

Fuminiko KaTto?

Abstract

Otter trawl fishing experiments were made on the R/V Kaiyo-Maru with the purpose of explor-
ing the latent fish recourses in the depths of the Japan Sea, centering around the Yamato Bank and
the North Yamato Bank regions in the spring of 1970. With the same purpose deep sea whelk and
prawn basket trap fishing experiments were made on the R/V Mizuho-Maru, Koshiji-Maru, Tateyama-
Maru and Hakusan-Maru in the same regions as mentioned above and on the continental slope in
the Japan Sea from January 1969 to August 1971.

The results obtained concerning the distribution of four edible whelk species, Buccinum tenuis-
simum, B. bayani, B. tsubai and Neptunea constricta (Mollusca, Buccinidae) are summerized as fol-
lows:

1) A total of 44 trawling trials were done at depths from 250 meters to 1,250 meters. A total
of 91 trials of basket trapping were done at depths ranging from 250 to 1,550 meters.

2) The deep sea whelks B. tenuissimum, B. tsubai and N. constricta were collected in all regions
survayed, which include the regions off Sado Isl., Toyama Bay, Hakusan Rise, off Kaga, Yamato
Bank, North Yamato Bank, New Oki Bank and the continental slope off Oki Island. Only B. bayani
was not collected in the area of North Yamato Bank and New Oki Bank located in the center of the
Japan Sea.

3) Though the abundance of B. tenuissimum and N. constricta in all the regions is homogeni-
ous, the abundance of B. bayani and B. tsubai in the continental slope region is larger than those on
the Banks in the central Japan Sea.

4) B. tenuissimum, B. tsubai and N. constricta provide characteristic profiles of “eurybathy”
in their distribution, because they were collected at depths ranging from 350 to 1,550 m, 200 to
1,350m and 250 to 1,250 m, respectively. Among the four species B. bayani seems to form the shal-
lowest stratum, i.e. 250 to 600 meters deep.

5) Judging from the comparison of distributional similarity of Buccinum species to C; indexes

(Mor1isHITA 1959), it is suggested that B. bayani has the closest phylogenetic relationship with the

D AR O—IBIIBFIB3IF10H, HAKEELEKFRETEE LI
D F951 PHBHIAGEMT 1 T H5939-22  H A E R KiEMFERT
(Japan Sea Regional Fisheries Research Laboratory, Suido-cho 1 chome, Niigata, 951, Japan)
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“ancestor of Buccinum” which immigrated from the Okhotsk Sea into the Japan Sea. From then on

the species of B. tenuissimum and B. tsubai developed from the “ancestor” achieving the character

of eurybathy.
6) The parameters of allometric equation et al. show the calculated relationship between shell

height and body weight.
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SATIRALIOKPEFT AT IGBHIE L (2539.48 ~ v) 1 X H 8 b = — A5, s UV H AURIXOK
PERFFEIT A FUE A (77.93 b ) B0l = BT« 701145 WK g SUgs T s o> g AL (118.23 b )
S AZHIL (104.75 & ) - L (119.40 b v) 2 X B4 » 2 U SRR BRI Lo
b e = AR O LRI RI T R P S (1972) AR T B LB D TH D, (K-
Z O RO TR R K ERERYS (1970) S IZEFERTH 5. FAEIR - EECEO R
VA 1 Ao Uie, SRRV IAEIEIL T ¥l - s - B - Dl - RAHE < JERRHE - BTRE
e+ BRI PR % o> A ot & O PEMIRHA - H AR o Hefhr e S e GE1IKD. %
7o, KRB b om =2y 250 m e 1,248 M, X\ o 2 NI THEAS 208 M B 1,548
mThHsb.

IR ML
Table 1 Sampling data.

Research Vessel Sampling Method Date No. of operations
Kaiyo-Maru Otter trawl 1970. V, VI 44
Mizuho-Maru 1970. 1X-1971. 11X 19

Koshiji-Maru Deep sea whelk and prawn 1969. VII-1970. IX 53
Tateyama-Maru basket trap 1969. 1-1970. VII 12

Hakusan-Maru 1970. IIX-1X 7

IR S ETR OB K S S Y, B L OHR TR0 THEEEC L AR
Tl o To. ROKESIHRETBE & LTk (Shell Height) J-7ch %, #RIHA S
M OKEH) ORMmETCORI A+ VY R—2 T Lam Y567 (Vo34 D 0. 1mm) TEHAN
% & &b, ki (Body Weight) % LILFE%H T 1gr. AL CHIE L.

m #RLER
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KN PRCIZ BB R T == v S A FEO BRI T L, HAPERT T H 49 230 f L HEE ST
WD - NE 1967). il OKEWD AR E TR R EHREhTwd (F
[1969) 2% dbEEMI TRk A S LT LT A, =V RIS (Neptunea) DA%
KALT=Y EMLTD EZ AL, ARG 5PEE BEE o= VS A1 Bl A BIRR

DAFETHB.
1. FF =2 F =934 Buccinum tenuissimum KUroDA
20 AL B. bayani (JOUSSEAUME)
3. vq B. tsubai Kuropa
4. FFI=VHRT Neptunea constricta (DALL)
25, WO (1935, 1936) I AUk 2@E B E RS,
5, =YV Fayolg B. striatissimum SOWERBY
6. T VEIFELNF N. intersculpta (SOWERBY)
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1975) 1@ XA, =S4 BHHENE Buccinum (= 31 |5) 54, Neptunea (= V4 7 %)
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, g < i<, VBT vz BT (GG 1975), BASW LA TRV (FH -
Ij‘]Bﬂ W (BEfE) 1965) DIkt L, =YV AT E FFIINENR L Oz O TEN D Q8 (B
&) 1975) Z &, B IO S Hiciiivy (P - R 1965) 7cdEMAAE2E D LTwD
(B - - W EE) 1965) = & X hiiFiail S hTuns. Lo L, @ilo B
DIEZ LRI O S B L ORPE D @icETH Y, ThbOBEI ML 27D,
DHEELTNA L LTS, T, HECHSbRHBENHEC L 508 ilAbh T3
(Pl - e 1972) 7, TORBRZ ZTE OB FEIC A TE5E TIIE BT W
Vo e, BUEMREA AR AT AL ShTR LY, mETRALIMEAEND, K&
N REED b L2 S5 2 L IREETH DD T, =Y Fa v AL BLIOEYRTE
FEb LEMEIL, FRERD I AL B IOFF =V 85 & LTk %,
AIGﬁﬁ,ﬁkbbuw@bw—wi%u% k5 L OO D X B4 4, 285 (HoE
Ve O TR NI T TERE IR B, X BII19724E 3 A2 519734 4 e T
Eﬁ@4%@dbmu%m%>,&ﬁ%ﬁw“U%@@ﬁﬁklbwﬁ%%omﬁﬁﬂ e
FICTHE Lics 1 81 (Ui 1974) o, MEEUIERK & ch b0 Ricxt 328G %258 2
KR Lic. #EHE OV hs STRAFRZET 500m s 59 1,000m, & LT 900m {ith o RiE T
TlebN T DT, 51 OWHEI L I, £ 2 TEOERBKECHHE I « 2O
R A TEM TR 227k, kD X Hicicok. Ticbh, A H4HED > LY A
A D4 BIHAED R D % kD 7 EIR%Z Ho, DWTAF =Y Fa2v 310 « hI1 031
EpRE i), FFIVARINRIDTCLDOEHEEI N, L LR = A TEHFF =Y
RIRNEVFBEIN T B 2 EEEEBT D E, CoOMEII SHFEC X B HEM L v 45
T 1B 3T, Ton o 3EOMMEEG MNP TEEDLEEZ bhb.

F2EK A BAFORIELIER « FERHEE B L FEHLK (> 2 )
Table 2 Number of individuals of the four species caught by various sampling method
and species composition in parenthesis.

Sampling method

Species Research vessel Fishing vessel
Trawl Basket trap Basket trap
B. tenuissimum 359 (44.7) 3,009 (14.9) 106, 180 (12. 4)
B. bayani 140 (17. 4) 2,570 (12.7) - (=)
B. tsubai 104 (13.0) 14, 602 (72.1) 746, 400 (87. 4)
N. constricta 200 (24.9) 81 (0.4 1,577 ( 0.2)

Total 803 20, 262 854, 157
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DWHERE, B IXOZRFITA - MBI - 2L - BIUADOE G « 2O THEBEC IS 10T
FHRERB R R, ThEhoBEMEL LICRRLAE (1K, F2K). br—n
BRELIREE] 30 & BLUE & Lichs, HIEDOBIMRETHD & D 30 it in HiehyDicd DI T
L, SOEME LA s LTHBIR B X b 1 R b ERECARIE Lic. X\« 2O ZfEn

T T T
, N
( Buccinum tenuissimum N Buccinum bayani
= )
o] [
Q=0 R AW
~of i - )
L {a0° | N.‘%g' oo_jo “1 -.;"J Ha0°
jo / ST
North Yamato i )~ o.,‘v oo c? 1
Bank lg/) f /-6 o "9\’./(
L /b/'oO/./.J
Yamato Bank ° 700 /Fb i
- ~439 L &~ 39
N
{ Y
) o =
Hakusan ' {7 % (_I /,) £
Rise Se N ¢ ~Tp __)Po N, .
—. 5 >
’ N | J
J Y ¢ ;
Fd [ S IR )
/ \ Oki Shelt ~ _.~¢r2 /
>~ o o\ ( - i
r ¥ .

o o

o 0
e 1~10 138

e i~10/|136°

® II~20 ® 11~20
@ 2~ @ 2~
1 1 L 1 o 1 . 1 n
E 133° 134° 135° 136° 137° E 133 134° 135° 136° 137°

B 1Y EERK TR Lic= V31 B A $H 4 B OMER A6
Fig.1 Geographical distribution of the four species of . Buccinidae, shown by the catch in number
per a trawl-hawl.
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Fig. 2 Geographical distribution of the four species of Buccinidae, shown by the catch in number
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IhTewns, EEIRTT - BI0E - AL - BT - RRE « LR FHE - BT REIE S o & i
MO —RRCREINTE ), DAFKELDLET IV ARXI bbb EEbhs, 6k +
Fa F oy S EILE LR S E R IR T RET TH O 3HR). S
01D FHHA T A A OREMRE - TSR 5 IO R S .

B IS DERE S NI DL 4RO b r — ST 3 ST E ey (1K), 91 Il
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OO, e = AfO HEDNDO Y S LTRETELILDTHAS S, V(1%
ST DEE IR T A2, G ok X b & ARk & DRt % < A A iR
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FIXK = VAR BA MO D REEOLL & A5 o Hig

Table 3 Comparison of the results on the distribution for Buccinidae from literatures and this
study. The alphabetic letters in parenthesis indicate the literature shown below.
(a): Kuropa, 1935 (b): Kuropa, 1936 (c): Kira, 1959 (d): HaBE-ITO, 1965 (e): OKADA-
UcHipa+UcHIDA (ed.), 1965 (f): Taiskl, 1966 (g): HaBE-KosuGe, 1967 (h): SHiiNo, 1969
(i): HABE (ed.), 1975 (j): This study, 1979

Buccmu;z;missimum Buccinum bayani Buccinum tsubai Neptunea constricta
Toyama Bay (a, c, f, Coast of Korea (a) Bearing Sea Off Korea
i Japan Sea (a, d, e, Okhotsk Sea (d, e, h, East coast of Japan
Off Wakasa (a) h), northeast of Hon- 1) Off Hokaido (b)
Northern waters off shu (c) Northeast of Honshu North of northeast
g Sado Is. Toyama Bay (a, f), (d,i), Japan Sea (d, of Honshu (c)
"3 Toyama Bay Kaga, Noto e, g, h, i), northeast North of Sea of Ka-
2 Hakusan Rise Echizen (a) of Honshu (c) shimanada (i)
= Off Kaga Northern waters Toyama Bay (a, f) Japan Sea (e, d)
-_‘g Yamato Bank off Sado Is. Off Wakasa (a) Toyama Bay (b, f)
— North Yamato Bank Hakusan Rise Northern waters off Noto, Wakasa (b)
8 New Oki Bank Off Kaga Sado Is. Northern waters
= Oki Shelf (j) Yamato Bank Toyama Bay off Sado Is.
o Oki Shelf (j) Hakusan Rise Toyama Bay
% Off Kaga Hakusan Rise
D Yamato Bank Off Kaga
© North Yamato Bank Yamato Bank
New Oki Bank North Yamato Bank
Oki Shelf (j) New Oki Bank

Oki Shelf (j)

/E\ (a) 62-609

= (b) 225, 273, 390
%g (c) 450~ 600 450 225- 450 45— 150
2 g0 100-200 100~ 300

Z £ 100-200 100- 200

= £ 430-1200 150-500 250-1200 250-1200
7 @ 100~ 200

g ) 100~ 200

£ (i) 600-1000 100- 300 200~ 600
= G) 350-1550 250-590 208-1355 250-1355
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Table 4 Bathymetrical distribution of the four species of

Trawl survey
Depth in

meters No. of operations Catch in number/hawl/30 min.
B. tenuissimum B. bayani B. tsubai N. constricta
200- 300 1 0 61. 50 0 5.50
300- 400 3 0.30 5.33 9. 00 5.93
400- 500 3 1.20 20.97 13.53 3.83
500- 600 7 9.14 0 0. 26 4.56
600- 700 1 15. 00 0 0 0
700- 800 10 6.76 0 0.45 4.35
800- 900 8 13.16 0 1.49 3. 06
900-1, 000 1 3.00 0 2.00 2.00
1, 000-1, 100 4 7.03 0 1.73 4.48
1, 100-1, 200 5 7.34 0 1. 66 7.14
1, 200-1, 300 1 34.50 0 0.09 10. 00
1, 300-1, 400
1, 400-1, 500
1, 500-1, 600

Total 44 8.15 3.19 2.36 4.55

FF IS ETNFREI N ORMARO F e — AR AHS36SE (E1R) THDHH, 9lno
V- 2O TR ORI T E I GE2H). te—abnIi@BETIOX
I O DL, HRBEON LA O R OME X0 L Ebh s, Tib
By, bR = EAED S T AP IR B OWRIE T L ETCE VDI L, kY 2
77 = € HBICHEDOR G & Uiz, [AEN% M LIS F F $ =V X 7 00 MICH
R WRE « FHESOWIE TE TR T X 70, B0, T TIIFE SR otk
Dh, FIEPTHCEA DI WERBEY LR T 57RO TRTHA S, ok, K
FEVE b e — b, 2 D% S < e R IR T O NmOER S, HEENC X B 0D %
EhE DI EFELONRD.

3. £ B KkEF

AF=VFa g A AT A VA BIPFF IV RITO b m - AP LA 1 A
W RERRKL L, E 2 O ST LB 1 0 T b O R RA R IS RS R R R L
(4. e —ARBIEG 20 ITHE LI SFERETFIICEET LI ORE L. L
2L, HiR OO/ ADMHS & TS TSR ENE TR DT, LodiiE &
DOTIFEEDOEE ZNEI R, Fr—ABIOE « 200 ZTHFEB IR LRV TERE
h250m, 208m, b GEVGEITERENL 248, 1,548Mm O THIE I .

ek, = VSR EBEOEREECE LT, A ro LR ETROZD B SIS
2y BRI TS E3EDanb i FTOXRIC L D) KT ERVD, Thbé
AR DRER LR S8 T 3 KITR L.

FA =Y Fay SO ERBEEOTMMAIAL, e — A TE315m A HIREEL, 250m1C
ST EDHE TR I E - 20 ST 350m 8 1,550m DIRIEH TSR
(B 4E). GRIORETHA =Y 5o v DL JREDO LR ETRIZEE 2 bl &
% (B3K). Fr—ABIUNIHEHECERERET DL, Ad =Y Fav M0kl



— 23 —

OB/
Buccinidae, shown by number of catch per effort unit.

Basket trap survey

Number of Catch in number/basket
operations baskets B. tenuissimum B. bayani B. tsubai N. constricta
6 343 0.01 0.33 1.20 0.02
21 1,112 0.24 1.24 1. 06 0.03
23 1, 610 0. 60 0.54 2.61 0.01
17 867 1.00 0.23 5.37 0.01
2 23 5.22 0 1.87 0
5 199 2.33 0 15. 38 0.88
7 80 0.56 0 11.20 0. 04
4 25 1.76 0 3.92 0
2 11 11. 09 0 3.91 0
2 7 5.14 0 0 0
1 3 19. 33 0 1.67 0
1 5 1. 60 0 0 0
91 4, 285 0.70 0. 60 3.41 0. 02

FIE1R500m LD B < Te 0, 1,000 450 £ TR VA TH B2, Thimd &4 L-I32(K

M5 LTINS,

N HNA T r = VI TIR250m s H419m,  H T TIE266m 5 H590m O R TER
xRt (43, LiaioT, AMBIL600m U I Lo EHEE I A, S O/
KEL (1966) DFAERBRELIZE -BTH (EIX).

VAL R m = AR TCIT 419 2 BT S KOEIECH B 1, 250m, P THEFEA T
1% 208m 7 51, 365m DFEHTHREI N (F4HR). Thigy M o3 coLLBoR
Wi e EEh 2o bin b (BE3K). v 4 OVEMERE NEE LA+ =Y Fa2 w31 &
IZER UEITH B EREES RS,

FF LR T m = AR TUR250m A 1, 248m, P ZHEFAA TUri283m ps 5945m DI
JECRHREI N EE 4K, AEo4 BELRBI KRR (1966) 1 & 5EL M HHEE Licks
B 3F 5. MBS MOE TR LS, 5757 1= VR 5 30 S#c A D W &M
Shbszins, be—ARlEOFBREAHATSL L, Tod BEE 200m LIE 1, 300m % T
BIERVSATHS S LTINS,

19724E11 H 2> B19734: 5 e BT 5, EEOIE Vs SR 4 E0RERE T, mbik\V- &
ZAHTH500m, HHEEZATL060m THH, & LT80m nE I0m Tholk (FiH
1974). 2Oz EuREBECAND &, 5 #3 BH L A A O SRR B - &%, 800m
B 900m T BB EELBRD.

4. HHICHATIHRENRE

OKUTANI (1967) ¥ Acassiz, EKMAN, HEDGEPETH ¥ X O ZENKEVICH [Z X % Archiben-
thal (WIRHEE) L\ OO ThZhoEsE, Tibh TAEMH & KFEEE (Abyssal)
o), [ HE200~400 OFEMIE X O P oIREL 0007 ¥ TOYRIENT |, [200~4007
LR E L, 1,000~2,000m % FR &%, MoK LT10C BN, 4 C BAEAR3 K%
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#1, [ ERA500~1, 0007, FER%2,500~3,000m& L, £D L FD 2204 %014
Lowo, TR M & Ao bl LCHRA B b B0 E R3] SED, o
DIEFHC e AT % £ O REL TR A XD ERI LT 5. £ 2 THMmRAz
DHFH L, OKUTANI OpFHMEC ULiah 21, » 1 XA [Pef & emfE, 3
f EFF 2R TRKy A O THEM, HEIREIEA 28C, T 1,000m LI b 20 Ak
HEOTGBHE, A A=Y Fav M IXKSCO [DAAOHLAEIEGIERTCH BH, - K
1,000m %z CERUECT ko b A2 BT 5. L L, HAEBOWREMO KR
B Rtk A i o L s Tl b, NisHIMURA (1969) 1< LhuE, HARMGOERT,
1 300 AL, V39 B H O ARHEAT K R Ly ISIARES D 131E — kR 7o KIR BT % JEIL
LT 3A2, ThIZESHIkEs X0 S >, HiEK OKR0.3~1T, Ho
34.05~34.10% S5 &K OKH 0.1~0.2C, % 34.15% S) it bh, W oER
VIS IEKEES00~1, 000m FlTic dh % L RBLE T A Blic b v — A PEE LW LT Tichbh
FBEEBLIES R CKPETT R OETET 1970) W & % & O KR 350~4507 T 0. 7~0.9C,
500~6007 T 0.5~0.6C, 700~1, 0007 T 0.3~0.4C, 1,200m T0.2~0.3CTHH, [IA
WHOH—IEH KLY & < HERTEMTH B PRI N T A, £ Z C, NISHIMURA
(1969) * L ORIE « Pl « 2385 (1973) 42 Lo\, AR RO KBRS & D, #7314k
KR L ONEB KA, A=y Fa w31« v FF = RS OARBEBGK,
FTichbE  WEKFe Mt ABcETs L5z bh 5. o, WEBEMLT WV 52X5
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Table 5 Morisuita’s C; indexes showing the similality of distribution among the
four Buccinid species.

species B. bayani B. tsubai N. constricta
B. tenuissimum 0.000 0.074 0.639
B. bayani 0.652 0.197

B. tsubai 0.380
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Fig. 3 Relationship between shell height (SH) and body weight (BW) on four species of Buccinidae.
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Table 6 Parameters of the two functions (bellow), showing the relationship between
shell height (SH) and body weight (BW). BW=a(SH)#, BW =a'(SH)*°
. Parameters Sampling

Species a o Date Location
B. tenuissimum  0.0004343  2.6168 0.00008221 1969-1X-16 Niigata fish market
B. bayani 0.00008179 2.9634 0.00007080 1970-1V-15, V-21 Niigata fish market
B. tsubai 0.0004722 2.6276 0.0001181 1971-11X-21 Off Sado Island
N. constricta 0.00008050 2.9588 0.00006741 Niigata fish market

1969-V-21
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