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An Experiment for Preventing Mass Mortality of Cultured Short-neck
Clams Due to Hypoxia Formation During Summer in Isahaya Bay
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Abstract

An experiment for preventing mass mortality of cultured short-neck clams due to hypoxic and anox-
ic conditions was conducted at the Kama tidal flat in northern Isahaya Bay, Nagasaki, in the middle of
August 2008. Before the experiment, the starting date (11 August 2008) of hypoxia formation in the
experimental site was predicted by reviewing historical data including dissolved oxygen (DO) in the
bottom water, and other environmental conditions such as tidal range, wind speed and red tide incidence.
A hypoxia prevention system that was composed of barriers against the hypoxic water intrusion and a
micro-bubble generator for aeration was set in the experimental area (20m x20m), and time changes in
DO concentration in the bottom water were monitored and compared with the time changes in the con-
trol area. The differences in survival rates of short-neck clams and contents of acid volatile sulfides in the
sediment after the experiment were also compared between the experimental and control areas. Despite
some troubles during the experiment, it was revealed that the system mentioned above was effective for
preventing hypoxia and for avoiding mass mortality of cultured short-neck clams at the Kama tidal flat.

1. HU®IC FEEEREROTEELERTY, EEO/NNBICE#RE
' “ AT 2 2 EAPEE 2> TBYD 9, ZIUHESD
HEEPLZHBE2 IO ET 2P EONETIE, B FNETTA DOKENNIEOBEFBHE SN TNBE0,
FIKEAKROEMHRLH#ATL, FNINRERERETICE HEBORRA/DEHAIHIEOTE TS, #BHEINLT
A BALTTHIFOKEFH_HAHELZ KEII~N VAT PEFICRKRENVIET BN EEIC 1 ER
DL I EPRELMEE2->TWAYVY, HHED AL TEH?, 20004 8 HIZIZ 218 6 THH O E
20094F 6 H15H 32T, 20094:12H 24 H =
F—T—F I BRE, 7THY, NERE, il
Key word : Isahaya Bay, Short-neck Clam, Hypoxia
1 Nagasaki Prefectural Institute of Fisheries, 1551-4 Taira, Nagasaki, Nagasaki 851-2213, Japan (EIFEBEEKE
Ry EIGREERL T851-2213 BT 4 L K IT1551-8)

2 National Research Institute of Aquaculture, Fisheries Research Agency, Minami-ise, Mie 516-0193, Japan (7K
PERATITEE > & —FBEMIFEET  T516-0193 — 5 I BE S FR e 84T it i i 422-1)

3 Faculty of Fisheries, Nagasaki University, 1-14 Bunkyo, Nagasaki, Nagasaki 852-8521, Japan (EWKFKES

# T 852-8521 Feli i LT 1-14)

Faculty of Intercultural Studies, Gakushuin Women’s College, 3-20-1, Toyama, Shinjuku, Tokyo, 162-8650,

Japan (BB FREFEEBESERESEEE  T162-8650 B RUHRH 5 X 7 1113-20-1)

5 Mikuniya Corporation, Mizonokuchi 3-25-10, Takatsu, Kawasaki, Kanagawa 213-0001, Japan (HA I 7 =% @R
T213-0001 PR  v 55  IX 3% 11 3-25-10)

* Tel : 095-850-6316, Fax - 095-850-6374, hirano010431@prefnagasakilg.ip

4

NI | -El ectronic Library Service



The Japanese Soci ety of Fisheries Engineering

K OE I

2z

Vol. 47 No. 1

WHEL728, ETONGEFERE LT, 20004 & REED
B E A2 A U 72200445 8 HOHFITLE, Ki31ICU LD
Al & F 140 B L 7 R SRIRES A ER L 22
ROEMEINTVDEY, LELLdS, #REOTE
WTT7H Y ORE~NVIEL G SR TEBKOEREZRL
DA A ZAXLRZFOFBOFHIIOWTE, TEAHO
MA%

—J7, ZOX)HBABFEIL LA MEFO~N
FExHe L LT, 2B TIIBBEOMERE 2 5 ~WE
OfafEEDd LS EHE L, RBEST COMES
WE RIS 52 EPEBINRTVAE0, $7-, FHE
BWTiL, EEBEESMO® T oW VR 54
BWC, FIURTHALDONCEEZRRT H720, <47
TN T AR DB IS & B IEE O EALR; 1k 0 i BrA FE it

32°65'N

ENTVEY, THHITVTNLE T CORBE/IC
LNV RRBROFFTH Y, T TICHTED
TH ) BRSO XD TR TOMEREMISHE S
NTWRV,

AREFZETIE, (VTEBO 7Y EBEEICBWT, &
FILOFALFINCTRL, QIBEEBERT 5 B ERT
T % Bl o THMBFKDMEA B0 LR % g
KT LEBEBEHEBEOUE Y AT LORBZERL 12,
FORER, RYUEIV AT LDV T ONCERLPEEE
IEDOB RN TH L I EPHEINDOT, ZO
BIZOoWTHET 5,

2. 7 &

A OB 2 Fig. LIR30 BT EE O RE/M X

_ « B3
Isahaya Bay

shore

20m

@

A

A A

Squared
fences

4

offshore

20m

O QObservation point

A  Sediment sampling point
(control area)

A  Sediment sampling point
(experimental area)

Fig.l Study site, Isahaya Bay and the Kama tidal flat, showing the locations of Stn.1 for continuous
observation of temperature, salinity, and dissolved oxygen, and B3 for wind observation.
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Fig.2 (a) Schematic demonstration of the hypoxia
prevention system used at the Kama tidal
flat. The height of the squared fence was
1.5 m above the bottom. (b) Side view of
the bubble aeration system.
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Table 1 The overall description of the various features associated with hypoxia formation
at the Kama tidal flat, including water temperature, dominated species of red tide
and mortality of cultured clams during 6 years (2003-2008).

Duration of Water

Date hypoxia temperature Anoxia® Species of red tide** Mass mortil*ity
(hours) (T) of clams

22—23 Aug. 2003 14 24~26 — Hetrosigma akashiwo -
5—8 Sep. 2003 32 25~28 + Chattonella antiqua -
11—-14 Aug. 2004 43 28~35 + C. antiqua +
15 Aug. 2005 5 27 - Akashiwo sanguinea -
5—-6 Aug. 2006 15 24~25 - Diatom -
23—26 Aug. 2007 15 24~28 + C. antiqua +
11-15 Aug. 2008 29 22~29 + C. antiqua +

* Occurrence (+)/non-occurrence (—) of anoxic water
™ Dominated species of the red tide accompanied by hypoxia formation

“* Occurrence (+)/non-occurrence (—
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Fig.3 Variations in the daily tidal difference at Oura, (see Fig.l) corresponding to hypoxia formation
at the Kama tidal flat in 2003, 2004, 2007 and 2008 (no hypoxia occurred in 2005-2006). Bold open
arrows indicate the period of Chattorella red-tide outbreaks. Asterisks indicate that daily mean
wind speed was bellow 5m s~ at B3.
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Fig4 (a) Time changes of dissolved oxygen (DO) concentration and water temperature in the bottom

water at Stn.1 from 10 to 16 August 2008. (b) Comparison of dissolved oxygen (DO) concentra-
tion in the bottom water between the experimental and control areas from 10 to 14 August 2008.

* The fence for preventing intrusion of hypoxic water was partly broken.
** Hypoxic water probably got over the fence and entered into the experimental area.

*** Period of operation of the bubble aeration system.
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Fig.5 Time changes of the vertical distribution of dissolved oxygen concentration at the control (a) and

experimental (b) areas from 10 to 14 August 2008. It should be noted that the height of hypoxic water
exceeded the fence height (1.5m above the bottom) of the experimental area on 13 August 2008.
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Table 2 Total hours exposed to hypoxia at the
control and experimental areas under
various water temperature conditions.

10 Aug 11 12 13 14

25-26C 3.0
26-27C 40 30
Control area  27-28C 30 20
28-29C 40 20
29-30C 60 10 10
25-26C
26-27C 40 05
Experimental 9 -
area 27-280C 20 35
28-29C 10 10 05
29-30C
100% G
ASO% - .@ 91%
& 78%
2 60% ¢
_q; 59%
% 40% |
3
)
20% | —4&— Experimental area
[ - & - Control area [
0%

11 Aug. 12 13 14 15

Fig.6 Comparison of the survival rate of short-neck
clams between the experimental (&) and
control (M) areas from 11 to 15 August
2008. See the text for the survival rate esti-
mation on 15 August.
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