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Relation between High Mortality and Some- Environmental
Conditions for Ark Shell, Scapharca broughtonii

(Scurenck) in Cage Culture

Satoshi UMEzawa, Kazuhiko Nogami and Osamu FUKUHARA

Ark shell, Scapharca broughtonii, in cage culture often suffer high mortality during
period from late summer to autumn. Possible causes that kill the shellfish are rise of
temperature, deficiency of dissolved oxygen, lowered salinity or increase of sulfide in mud
which frequently prevail in warm month from middle August to late October.

In ordet to identify the major cause of mass mortality of the artificially reared shellfish,
four series of experiments were conducted in 1978 to 1982. The shellfish were kept in
plastic cages either containing mud or kept clean without any materials.

The mass mortality occurred in the two earlier series of experiments in September to
October. The survival rate of examined shellfish in October was only 3 to 9% in 1978 and
8 to 30% in 1979. The experiment from April 1980 to April 1981 did not show high
mortality in 74 to 88% of shellfish were found survival in last month. No mass mortality
appeared in last experiment, even though significant number of large size shellfish died in
August to October, 48% of initial stock survived by end of September, and 24.6% which
were found alive in November, but no shellfish showed even better final survival rate of
52%.

During the earlier two experiments in 1978 and 1979, the high water temperature over 25°C
was observed in summer, and during third experiment in 1980, the water temperature staged
low even in summer time, 23.4°C or below. Moderate rise of temperature was observed
during the last experiment in 1981. Fluctuation in salinity appeared favourable during the
third experiment in 1980, having staged between 24.8 and 28.4%, while high salinity of 29%
and above appeared in the other series of experiments. No difference of decline of oxygen
content occurred among the four series of experiment and the figure exceeding 2.8m¢{/{ even

in the month from June to October. The sulfide of mud taken from bottom were observed
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in 0.06 to 1.72mg/g among four series of experiment, and maximum, 1.72mg/g were in
August 1980. The sulfide of mud in cage were about 1mg/g in August 1979 and 1982.
Observations from those experiments indicate that the high temperature over 25°C for
1.5 or 2 months and diurnal variation of more than 5°C might have resulted in the mass
mortality of ark shell in rearing conditions. The other factor of water and mud do not

appear to have inserted fatal effects upon ark shells.
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Table 1. Experimental characters of ark shell in cage during 1978 to 1982,

W.T.(°C) | Shell length ) - Mud in
Series | Lot No. Duration at start(mm) Ettoz:;(rl:‘l(glggrclsnzy Tag
Min-Max | Min - Max § m?) | cape
1 31 -50 50
I 2 Jun-Oct, 1978 18.6-25.7 32 - 46 100 N Exi
3 un-0ct, 0~-20. 32 -5 150 one Xist
4 30 - 47 200
I 15\ apr, 1979-Apr, 1980 | 84270 | 265428 50 None o
6-10 | PO 7APD el 2.5-43.1 Exist one
T L2\ o 1980-Apr, 1981 | 85234 | 07323 50 None | b i
I i B4 244320 Exist |
1 31.1-39.5 ] ]
v N Apr, 1981-Apr, 1982 -25.5 15.3-22.5 50 Exist | Exist

Maximun and minimum temperature of series I are record of monthly observation, and those in series
II-IV are measured from continuous records.
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Fig. 1 Monthly changes of survival rate of ark shell cultured in the cage. Solid
lines show experiment without mud and broken lines show that with mud.

RBI 4ABRE, FELL8 AT E TIIELIN~100%TH- 1A, 9, 10ACKEA~A
FEAE D, 9 HFET20~60%, I0AFATI~9YDEBRL LV ERYPIELI, i, &
KDANGFE &SRR CEE TR b UREBE ORI L5 EBRROEC DWW TR TE
o i,

KRB : BEXTZ5 A58 B E TIRBRARANWENED, 8 A TRI46~88% DAEBREY
Tl 9 AMBIOAE A T~WERE LY, 9 B THT0~72%, 108 THT8~30%,
HATHICIL8 ~I8YDHBETH - oo 12ANDLEELAE TR LEAEANVTEL L, KR
BTHIZIL8 ~16%DEBETH -T2, BRE TS5 AnH8 AEToO~NGIEIIA KL, 8AT

— 234 —

o




T HH A DONGIE L BEER

I TTI8~98% DHEBE X R LI, LirL, 9 ALBIOAR T TERRKFEBAE~NELED,

9 A T T26~76%, 10A FTAITI0~34%, 11 FAKIZI0~2%DAEBRKTH - 1o, 12ALIE
DAWTERIREAERL, ERETH T ~2%DERKTH- T, MRTHEKTS L, 8A%
TRERKOEBREIERK L b B odd, KE~NVERRERK & b RABHCE D, g~
BT 1] EAP NN £ TER o

KRII : ERK, BREK L35 8259 Ao~ d 7, 9 APFFREFHERK & $94~
WL DEBREY R LI, 10055128 ¥ CIERKICHEK L THRER TONGELLD S
nabh, 12 THTRERK 2%, HEKXK TI8~90%DEBRETH o, T TRHERI,
TEibhi X kB~ GCERESIZ A BRI - 1o,

RBIV : KRN T8 BRI T8 DARE LR LA, Nk AH,HT TAWFET 5 FE
7%, 9 ARETA8Y Lisotee 9AMBIARNT T ELDAGEL L LR, 11LHET
24.6% DEBRE L Irofony, FRUESHE TRAVLERALAT, 3~4 ATHhTrO~NGE
BExbhi, PMEEETIZ4 A58 A TOANVCRERBREECH~TEL, 8 AFHI68%
DEBEYT LD, 8 AUV, 10AFBTR2YDERETH - I, 108 Lk
DANWFEIZLL R bhich - T,

2 ThHiMok®

#EBROAEBMAEOLHRE L EELERO ALY Fig. 2, Fig. 3 K EthZThrLl, ¥

_ Series | Series [I
E 60t :
1
jan)
& sor 2 i
3
&
- 40t 4 L
—
A
T 30" l
w2
20’- 1 1 L 1 L L 1 1 I 1 1 ] I 1 Il 1 1 1 1 1 1 1 1 ] )
- ’,-I
) B 1 aw-—™
E 60r . ,i::___«y"&-* b /r/.__;—/'_:__‘__._,_-l
= -ty
50_ l. ’II rd 2 S .
% Series [lI S /,/ eries I¥
€3] ," ‘//
- 40" - ,,// V4
. -y
£ 30t -
w2 //’
20_ " 1 1 1 1 1 1 1 1 1 1 I —r/l i { Il 1 1 1 [l ] 1 1 1
AMJ]JASONDIFMAAMIJIJASONDIJFMA
MONTH MONTH

Fig. 2 Monthly changes of mean shell length of ark shells in each cage.
Lines are same in Fig. 1.
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Fig. 3 Monthly changes of mean total weight of ark shells in each cage.

Lines are same in Fig. 1.
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Fig. 6. Changes of water temperature, salinity and dissolved oxygen at the bottom.
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Fig. 7 Daily changes of minimum and maximum water temperature of
a day at the bottom.
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by percentages and mg/g of mud weight. Symbols are same in Fig. 6.
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