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Survival rates of the deep-sea whelk, Buccinum tsubai, exposed to sharp water temperature

increases and decreases in the laboratory

Tsuneo MAEDA * and Shin-ichi WAKABAYASHI *

Survival rates of specimens of the deep-sea whelk, Buccinum tsubai, were examined in the
laboratory by exposing them to various water temperatures comparable to the temperatures
experienced by the animals at the time they are landed on a fishing boat. The aim of the
experiments was to determine the effectiveness of releasing small-sized whelk once they are fished
for the purpose of conserving the stock. Large and small-sized groups(mean shell height in mm £
SD: 50.5£5.5 and 31.02.5mm, respectively) were exposed to three grades of water temperature:
28 C, 20 C and 10 'C, which were assumed to the surface water temperature in summer,
spring/autumn and winter, respectively. No snail died at water temperatures of 20°C, 10°C and 0.8
C(control), but survival rates on the 14th day of the experiment for large and small-sized groups
were only 40% and 0%, respectively, at water temperature up to 28°C. Therefore, it is probable that
captured small snails will not be able to survive even if they are released from the catch in the hot
summer season, when surface water temperature rises to 28 C. This suggests that release of the
catch of small whelks may not be the best way for conservation of the commercial stock.
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Fig 1. Changes of water temperature up to 28°C (), 20T (&), 10C (@) and control at 0.8%C () in the survival
experiment with (a) large and (b) small size groups of the whelk, whose shell height (mean =+ standard deviation)
were 50.5+5.5 and 31. 0 2. 5mm, respectively.
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Fig2. Survival rate of (a) large and (b) small size groups of the whelk exposed to high water temperature up to 28 C (H),
20C(2), and 10C (@), and control at 0. 8T ().
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Fig 3. Changes of depth (O)and water temperature ([])at hauling up of the whelk pots from the depth of 982m in the central
part of Toyama Bay on 6 July 2001, measured with temperature/depth recorder (MDS-TD Alec Electronics Co. , Ltd)
attached to a pot.

Tablel. Sinking velocity (cm/second) of the whelk Buccinum tsubai mesured in the tank with the depth of 88cm.

No 1 2 3 4 5 6 7 Mean of all data

Body size of the whelk used for experiment

Shell height (mm) 28.6 27.9 32.4 59.2 65.1 36.3 38.5 41.1
Body weitht (g) 5.38° 4.5 7.2 358 46.2 7.9 8.8 16.5
Sinking time (seconds) from surface to bottom of the tank (88cm)

Mean 3.20 3.23 3.35 3.42 3.41 3.21 3.25 3.30
Standard deviation 0.16 0.10 0.14 0.37 0.16 0.10 0.15 0.21
Sinking velocity (cm/second) 27.5 27.3 26.2 25.7 25.8 27.4 27.1 26.7

Assumed sinking time (minutes) from sea surface to the depth of 400m

24.2 24.4 25.4 25.9 25.9 24.3 24.6 25.0

RCILFTERLTW, 2O %D EIIAFIE T, EREBEX & b EERREHZ305E OKE
#1000—400m) 13/KiR0.8CL L, ZD#HDOMITHE (KiE400mLLi%) TO.8TH H FREX T
RELL-FEBKREFTBLZ5CHATLERSE (Figl)o
—7, BRHEEOKBOETIEY NS ORBEEBEICKEKET LI L2, LTORETY
INA DR % R 72, #%E27.9—65. lim (KHE4.5—46.2g) O 7HED Y N4 I1Z20WT, K
ESScm D KRG DKE A & T F THOE TR 2 1 A4 7- ) 200+ 25HA L, LRERE %Rk 7
(Table 1)o iCPMEMEEIIR D HEA - 72EIKT27. 5em/ 7, DB > 7K T2, Tem/ HTH D,



36 WILGKERBSI AW E 165 (2005)

fEFIC L D EEICE R o7 (p<0.001, ANOVA) o SGIC b IR7z & 5 IZHEE 2 & KiFE400m 125 T
THEOKBEDSFEFICRENIEDS, ZOETHERBZEH L, BRADEKLHZERDOME
BDEZRDBLLIFTHo7z TITiE, KiF400m I TOETICET 2 kel OEMEEH B
MRS otz b l, EBRFETEMLT 22012, SHEBEOTHYME (26.7a/ ) 2HWVT
KR OKBELEZRE L ZOMEEFRAVA L, KiFE200m (KiB#H5T) FTIF12.59, KiE
400m (0.8C) % TI3254, KIERI000mDHHE (0.8C) FTII62.45%ET 5 LTSN,

AERTIE, YNMIZHGRILKBRDEADVRBEM L2EDE 2 o722 Eh b, EBKENRYT
HolPRET 572012, VN PERIRERT A KRE, EBRTHRBRSELKREE HEL
THhb, EEODTHIFHITY N HEERT HKiRE, Fig3ll/R L7z 200147 H 6 HOEIUET
DNA P TREBFE BV TEF SN 1 SBEOKEE AV, LEEICERT 2 KRIZ, Tt
P (26.7c/ #) ISk Y 1 PBOREEHEL, KELKBROBFK (Figd) 56 1 5EIRE
By pKBEHE LS (Figd). EBKRIE, KBBEN20CREZMREL LTRLA (Figd), M
AL TARD L, EBKEIBBMICELSE-ILbh ), —HMOBE (B®B30—3757% L
62—T2531%) ICBWT, »HTHITE L LEREICRRT AKEL ) 3B o7 (5 COKREEL
BRERSE) B, TRUNOKBELICOVWTIZIZIZEET A LN TELEEZONS, B
RERTIE, BENOKBFEEEL TRRIS—17TCORERT 1 FROTFHEIT o 7277, 20024
DEINEDFREIER (B FRRE) K& sE, TNIEILTF D4, 5HBLUI08 DB EHE
BICIZIZAY L7,

PED X HIZ, RERTRRREEICKEPRES N TV KEE S 720D, KRB -
INEIBEE B IZI0CE B L U0TCTRIZBWT Y NA DEFRFRIZIN% TH o 70 LIzdo T, 4FR
5UNCE - MFBIZBVTIIMEISABIT SRz 2 BT L, 2o I13ERT 5 TEE
PEWEEZOND, —F, MEBEDBTRIZEV TITEREG 7 HRICIZLSEAEITEE L TE
RBIZO0%ERD, KEBIZOWTHERK TR (14HK) DAEFREIZ40%IET L, LT

25 5
~20 |
£ 1
o A
215+
o [
(7] A
g A
= I
g I
2 5|
P
0 -«(<(<<((ggsgsgmm@u«“““. | : : 'lumuuuunmuummmmnl
0 10 20 30 40 50 60 70 80 90 100110

Time (min)

Fig4 . Comparison of water temperature in the experiment (4 : 20°C for Large size group), and those at hauling up of whelk
pots {O) measured with the temperature/depth recorder (Fig.1)and at sinking calculated from sinking velocity of whelk

(00) (Table 1).
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