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Massive spawning of oysters suspended in the sub-surface

layer owing to a rapid increase in water temperature

Yutaka KuUsuki and Yoshiaki ARATANI

Abstract

Until the 1960’s oyster spats were collected in Hiroshima Bay in and around
the month of July. At that time massive spawning occurred when the surface
water temperature was over 23°C. and was induced, after the temperature
reached 23°C., by the interacting effects of a marked drop of salinity due to
rainfall and a rapid increase in surface water temperature owing to sunlight
on subsequent fine days.

After the 1970’5 oyster spats are collected around August and occasionally
at the beginning of the September. One of the causes of this delay of the
collection time is attributed to the change of method of oyster culture. Until
the 1960’s oyster “rens”* were suspended from the sea surface. After that,
however, oyster rens in the spring and summer seasons are suspended from the
rafts down to the sub-surface layer by adding string of 5 to 10m long. This
is to avoid red tides or settlement of competitors such as mussels and barnacles.

The rise of water temperature of the sub-surface layer in the spring and early
summer is slower than that of the surface layer. Moreover, change in the
hydrographical conditions at the sub-surface layer is smaller and is not enough
to induce spawning.

The hydrographical conditions at the sub-surface layer were recorded continu-
ously during the summer of 1972. It was observed from these records that the
water temperature at the sub-surface layer sometimes showed a 2—3°C. rise over
several hours. At the time of this rapid rise in temperature of the sub-surface
layer, the surface water temperature decrsased and a strong wind of over 5m/s
blew for more than several hours.

The conclusion drawn from these facts indicates that the strong wind stirred

up the sea water and the homogeneous upper layer appeared. The rapid rise in
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temperature induced oyster spawning. Two to three days later a number of
small oyster larvae appeared and the peak of spatfalls occurred about two

weeks later.

* Raft-cultured oysters are stringed on a steel wire string, about 9m in
length. About 40 collectors are placed on a string. This string with

oysters is called "ren”.
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Fig. 2. Relationship between air temperature, surface water
temperature and precipitation in 1982.
®, Air temperature; O, surface water temperature.
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Fig.3. Hourly changes in salinity of the surface and sub-surface
layer in 1982.
Salinity at Om (@} and the sub-surface layer(Oh.
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U7 DEI& S A +80 FET100%, R TR0%, FEBTHRA%TH -1, HIEOH
WML TA 5 &, Bl & EURNICH60% % 5 TV B, Bl X FiFsh +80 B TUS,
HRETL6%, FTHETHOBNEETLTVEY, LS5 2 CUTOKEBLRETS, H+oik
@ﬁ%éi&&@ofmmﬁ%W%%wm%fﬁé INODHEEMOA B E, CCicBRlsh
fe2 = 3C LD BBMIAKR R BEINFERIEE LT HFACEDR LD TH L EEZ LN 5L,
hFHEDHR & hFAHE ﬁ*%ﬁxﬁLTﬂbHﬁﬁéif@H@ﬁ%MwﬁBf%ém
IR OGS 90~ 120 mp DR ESIGETADORBMSHEZEZLNBD, Lichi- ThEk
AR LS Lo SICRBEMNPITON TR SN/ ETEE, 0-120mu DA X SDEhEIC
ETLHRPNEICET S HIE, 2NEFNLTOHOAT LK 5,
R 90— 120 mu @

REFEIPH 3EC%T55 EICET A H
7 A118 7H198 7 A28 H
8H2H 8 A10H 8 A19H
8 A16H 8 A24H 9A2H

IEEBALEHTO N F HEMBURDL (K1) 255 &, B 90-120me DY 7 H19~29H

R ERBBEIEICE T 50 FPERBURN (19824F)

Table 1. Numbers of oyster larvae collected in the northern Hiroshima Bay in 1982

BED gb%i@fffiﬁgﬁ? <90 90~ 120~ 150~  180—  210-  240— 270

HE — 120 150 180 210 240 270 300

7H 15 2315 72 13 4 2 2 3 4
July. 19 812 3169 1069 56 2 1 1

22 1346 1386 876 941 331 33 2 2

26 203 4334 696 412 329 258 179 86

29 16 1876 1016 445 367 139 119 90

8 A 2 8 59 86 159 192 70 36 19

Aug. 21 196 100 35 38 19 17 8

7 195 193 94 39 21 10 6

12 2 81 61 47 32 25 19 14

16 9 33 13 13 11 7 7

19 1085 63 23 10 8 5

23 56 712 1726 234 25 5

26 90 1363 319 298 338 82 33 3

30 1041 320 57 27 14 13 7

9 A 2 225 3120 261 59 33 13 6

Sep. 6 31 341 182 38 8 4 4 7




IEAREATER 5165 (1986)

KEHRLTEN, 8 H26H, $H28RGEHRKEZ V.. ZOh FPENBREIZT Tt
G DR R OFERNAZIE L BB TE OO T, FEICE S MR A ZE L STl %

119 &%, RA4IwRLick i, TAR»S8 A LML 9 A EA& KRS hFMEOLIND 2
CEMTFRENG, EBOILEEILMTO  F4EHKN ®E) &, 8 A LH&9H A& K
FMAHFEOILSH Y, MAETFHME-HRL TV S, T nidfERELSE LS U BICKEFEIR
BN/ EEZIEEZONRNBEDOLIL—ET A0 THb, 8 H2BRKBEIISN/IET A&
8 HI9BEICHIcE#ET 213 TH 5, MM 8 A0HEICHFEDOILIRE S 54, Chid/hEisil
Thb,

o8y H OH
Nos. of oyster larvae
-+

7B JuL 8H AuUG 98 SEP
4, HBEGAEED» SOHFAEBFEOTFTH (1982 45)

Fig. 4. prediction for the intensity of the setting of oysters from
larvae collected in 1982.
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Fig. 5. Oyster spatfall in Hiroshima Bay.
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®2 BOBOBL, ThhoTFRILASHMAHER, RUEEBO S 2 HOLOHER

Table 2. Dates of strong windy days and of expected oyster setting, and dates of
the peaks of oyster spatfalls in Hiroshima Bay

JEE 5m /s L)L EA R B FAIETRE H FATE DA B
Rl LR & Hvc B (EDE H A 51TE %) L7H
Dates of strong windy Dates of expected Dates of the peaks
days (wind velocity oyster setting (17 of oyster spatfalls
was more than 5m/s and days after the
lasted for several hours) strong windy days)
1975 4 7TH6 - 7H 7R23.24H 7 A25H
7 B10H 7TRH2TH
7 H14 - 154 TH31H-8H1H 8H3-5H
8 H16 - 17H 9A2-3H
1976 4 7 H24H 8 H10H
8 H3-10H 8 H20—~27H 8 H23—30H
8 H14H 8 H31E
19774 7H2H 7TH18H
8HSH 8 H26H
8 H14~24H 8 H3id— 9 A1t 9H1-20H
19784 7 H20-21H 8H6 «7H 8H6H
7 HA28H 8 H14H 8 B12H
8 A3H 8 A20H 8 H20H
8 H21H 9pT7H ?
19794F 7HA1l-12H 7 RH27 288
7 H28H 8 H14H 8 A16H
8H4-5H 8 H21-22H 8 H22d
8 H17-18H 9H3-4H ?
1980 4F 7H31H-8H3H 8 H17—20H
9HS5H
1981 4F 7TH67H 7TH23-24H 7 A20H
7 H30-31H 8 H16« 17H
8H5H 8 H22H
8 H2z2d 9H8H
9H3-7H 9H20H-10H3H 9 H20H

? I REBHEEBELIT> T, Observations on seiting of oysters were not made.

Ieo COERDPOLPLED, EEOHFHEOLE, BOBONALSFHRINI A FFEOD L
RE—BL TV B, 11980 G BPNT, —HLTHEY, O EDLE, BOEDHIK
HKDEEL S, R - DEOBKIIRES LTHEAKESALREL, Thhiifs s - ChBicE
FENTOBEA FBRBICERTZE0VD T EE, BBODOROIETHEEVZ S, BOEDL
ROTHAFHEOILSHE LV EEHBH 50, HFEFHBEOBBIREC L > TENS AL
LELHBETHAIHL, FLRBENSNUMUERAKBIHELTS, A+(EL0H0E
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