000000 oooddooodddnnnAtrina
lischkeanall O O OO0 OO0 OO

go goboobooobooobgobooo
ISSN 13470159
god gog,od
go,oo
go,oo
oo,0
oo,o0
oo,on
oo,on
0,00
go,o0o
go,0o
god gooobogooobgooog
0/d 640 10
goooo p.19-22
gogno 20090 20

O000000000000000000000000000 eA‘
Tsukuba Business-Academia Cooperation Support Center, Agriculture, Forestry and Fisheries Research Council oIM\grinnowiedge
Secretariat



Sk BESEsE (Sci. Bull. Fac. Agr., Kyushu Univ.)
FEoak E18E 19-22 (2009

BEBEREKCREZRELZU ST 5F
(Atrina lischkeana) DEFLITENENWIE

HEH O oml-k B oM OB oM H % BHP-m b i3
4 F £ BRU-A BHE AN - oA B2 Hb.-= W% me
B ¥ TR B O Ok
NN RZE R 2R BB e b A M RE R S PRI e A (L S KK R AR R 2 T
(20084E11 B 10 Z4F, 20084E128 5 HZH)

Effects of Hypoxia on Behavior and Mortality
of Pen Shell (Atrina lischkeana)
Yuji Osumva®, Hiroaki Gunuikake!, Shigeaki Matsur?, Wataru TANOUE?,
Koji Imarsur, Masato Honpa®, Junya Moromsar®, Tk Joon Kana®,
Yohei Suamasakl and Tsuneo Honago

Laboratory of Marine Environmental Science, Division of Marine Biological Chemistry,
Department of Bioscience and Biotechnology, Faculty of Agriculture,
Kyushu University, Fukuoka 812-8581, Japan

DEBITHRE NS, FHETHBRRAMI, KEP

R EABREIRINDER, BWHNEE - /N

I RERREBICBWT, —HAEEK KT 0"
EABEREL EEOS, 2003), KEEKERBEELGDS
TW5, ZOFKE LU TEMERERROBD, R,
FRRF L TEBEFKRORBEENELLN TN,

DEBICRETDHEANES, TH, HWEOBMORE
ZIHRUTBET 520, AEERICB) 5EFRER
EEECELT 5 2 L ERERRIC L > THES
NTWD (B, 2002). Lo THRERERTIHINY

BEEF KO L WLEHRFE U SR O PR, BEBBEAKCEIRLBEINTWS LTA

VRN R SR S e A M TR SR S AR W B R S O A AL S K A BRI IR R

MR K EEERNE > 8 —

SIKBEFF

B AT

SN K22 RS R A o B R B R B AR e O — UK BB

SNINREZE RSB BT R e A AR B R S PR BN A B2 V) o 7 Bl e

aboratoty of Marine Environmental Science, Division of Marine Biological Chemistry, Department of
Bioscience and Biotechnology, Graduate School of Bioresouce and Bioenvironmental Sciences, Kyushu
University

*Pukuoka Fisheries and Marine Technology Research Center

*Pisheries Agency

NIPPON-ZOKI SEIYAKU Co. Itd

*Program of Fisheries, Course of Animal Production Science, Department of Bioresouce and
Bioenvironmental, School of Agriculture, Kyushu University

Laboratoty of Aquatic biomonitoring and environmental, Division of Marine Biological Chemistry, De-
partment of Bioscience and Biotechnology, Faculty of Agriculture, Kyushu University

*Corresponding author (E-mail: yoshima@agr.kyushu-u.ac.jp)




20 BRElH fEEES

Eh3 (Wu et al., 1999).

BEREK (REBEH CREINEEBELT,
southern oyster drill (Stramonita haemastoma)
TRREDCETA (Das et al, 1993), 7 AU LK
¥ (Crassostrea virginica) 3 —0 v )N N1
(Mytilus edulis) TRANWELREHENHEEIN
TWw3 (Baker et al., 1992 ; Wang et al., 1991).
AECFRENERFKRICHLRRITHEEDZ &
MTED (Breitburg et al, 1994 : Bk, 2008). L
AL, BEEBHBREETIMICBET S I EMNTERN,
Lo T7¥Y (Ruditapes philippinarum) V< b
P32 (Corbicula japonica) HOHEIZ, BABL
THEPERETI ZEICLD, ERZBCHELTNS
(e, 1997).

U1 5F (Atrina lischkeana, LLF5 A1 5
F) W, AHABENRYFRIBETSATHD, BHE
AORBBIIELEBL, KELEELRZETHS. L
NUIRE, BICAERETEEROBEAD LB e
SKEANWESFHEEN (IFE - §H8, 2003), &4l
REEHENEI>THY, BRsFRMBHENLEE
INTNV3, £oT, AR TIESY A FF 2REEIE
KEREREL TTOTHEABRBTRTITEERRN
7z

MoE & B

200845 7 H, BEAMERAEM L DIEBKITI - TEHRE
U4 5F (1, #%FE13.120.66 cm; FH g
HRE) 2EI20 cm KW (CEHRE0S mm) 2
ZFE®120 LRY f—R R M RMEKE (E60
cm, EX40 cm) 1HEICI6MEEE AN, SHEiEkE
2.5 L/min OFFETHRL, EHET1IEHEEL .
ZOIATFE, A@MEKELDKEPICERTE
0 RER< MR L TERFEEREZ0S mg/LETETT
o, TOBBOMNCERT A EBEAL TRERIRET
SIFHIBE L. T, BERLUTHRREBITS L
EDITABARERL, TOBRERIIARRIEL .
ERNABLKRRIC, EFHMSBHLES 1 SFRE
WETOEIZ2HHAE L EERE. RRKERF
BEBEEEFRX DO (Hach #:, HQ30d, USA,
Loveland) TH#IEL /. /=, EKERBREICHTS
MEOELE RS0z, KBEEREEISHELD 6
EEHOKEIIEL, SRBELKICKVERL TRESR
CEBLE EREBRREEDR. HEEKIZ, FURC
FRUSIBR LAY SF 6 fikERRICNAL, (KB
RREERTHT, 1H6KEEKEILOREAETIN

HEEVIRLZ. EFRHMNT, ESHETHT, KB
24.7~300 CTho7=. BHEBIUNWERIEE
NFh Wilcoxon DJEMFIMERE, —{t Wilcoxon
BEAVWEEE (<0.05) ZRD=.

R EER

EERPOKPIIBISEFBRRBES Fig. 1 IR
T, ERHABRIC L EERZZENOTERER
6.37 mg/L, BEEREXRTEROFHREIZ027
mg/L THo/z.

BREFEKCBRORLEZL 251 SFOBHED
B{eE Fig. 2 1R T. BREZEZENOSBHER,
MEBRICIERTEE S HEMUBETHEREIRE< Lo L
¥/, KEZFESZEZOSHEIITHRRICERTLH
HUBTHRICREL >/ ZBEHRORBELED
KA SFEIBLOBERTIEE EHE BKRE<

10 ;- Control

DO (mg/L)

) X N Y N N W W, VW0,
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Fig. 1. The level of dissolved oxygen (DO)
concentrations in seawater before
(QO) and after (@) exposure in
hypoxia, and before (A) and after
(A) exposure in control.

Distance (cm)

Fig. 2. The distance between top of shell
and bottom level on pen shell Atrina
lischkeana, before (QO) and after
(@) in hypoxia, and before (A)
and after (A) in control.
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20, REERBRARZIHEBIVELTERSRVE
Iz D 25 1 SXMFRINBY, TORAER
ERAMCHLBERE<EVWTEBLEBENZ<E
Ban, BRICAWERES &

BEBBECEIEREL LY SFOLERE Fig. 3 2
RY. KEEBZRRZENHENBANVWENERIN,
BEIIH B TIEEETHANEL, TONNFEERL
BRI THFERE M 2. EERERKBRERE
15H B & D ERRERRER{T o281 IF 6 B,
48R LINIZE TAWEEL, FOANWERRIIKERE
REDEERE . RBHBR CIIEREBEST
6 R 1 EEDOBBNNEL 72

EEOHRR, 1 IFIIEBBELET CREBLT
BETo TWHEHMNSENL, BRBENLETSE
ATATEERI N (LS (2006) VHKEERR
BICL25 1 SFXDRLTEHEREL TWS. KEs
(2004) X & ¥ %215 C, BERMNE 0% DK
TI2EHIETE Led, ~"WIREI shah-kl &%
WELTWS, ARBRT, KEEEEZRZEILERLD
BHREBREEET o>y 1 IF 6 EE48FEEIIN
WWETANWELEZENS D, KEERICHT SN
BFTLAEEEZONE. ZOERO—D & U TAEY
REEMNEZ SNz, THEE, —RICEKEEZRIREIC
35 &, FTOEF UEREPEREY & T DR AHTRE
BCEHEIEREZFV (Zwaan and Matieu, 1992),
EHORBRTIEANVWELENWEEZASNS. Inoue
5 000 W& 5F%ET v T 7 1)V ATEAHERIR
RBIZUEEE, Mg THNWERARSaho
A, oS CERHRNEESY DDl L%
HWEL TS, SEERREKIEVRUREL S
A IFERANWELUERRE LT, BRIERAHD DS
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Fig. 3. The percentages of survival in pen
shell Atrina lischkeana, treated with
repeated hypoxia (@), and control
(A).

BEERICIIEENEL SN,

FASEGEBBECREIND LF HTEBEREIT.
INRBBRENMETULERE LM SN, BR
BEOIDEWEAKTERL LD ELTHELTAER
TETHBEERGND, THUDHFTCIREEER
CEHM#BZEC THAZHERTHSRHEENTND
(Sobral and Widdows, 1997). U»L, &1 5FZ
ENMRE2BELAZEMTET, Z0L5REBEATEH
BITO LHERIE N,

FHHETIIS T SFOREANVWENREI o TS,
FORERERNEZELEL TERIKEHL TAWELT
WBIREE QLBRID MEENTWS (4, 2002).
EoT, SHENRERRASRE CEHEINEZY 1
FOEETEE, ERHBTHRESNEIBENESE
BL<—FHL Twk.

OB EREIIBIT 251 SFDOILBHN
OERAETE LOBBEIINT 2ETEH & TN
HESTILETH DI LERTBLTWS, FHED
BEAEB T2 OBRERZRER, WEE,S
20 em L ETHIEXINTBD (http://www.ariake-
do.jp/ariake/top.htmD), HEY 1 SF OB
WIEDMIIZIE, £BBBE TH 2 EHE LKOEER
FREOVEINLETHS.
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HTCEmMGELL, BERENEET S EBTT
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f, 3) EEINHETIEKETHENNWELKE., o
T, Y1 SFRBERLBTEVRLBEINS &,

BEELUTANWEIZES &EEmEIN~.

b #k

Baker, S. M. and R. Mann 1992 Feeding ability
during settlement and metamorphosis in the
oyster Crassostrea virginica (Gmelin, 1971)



22 EE

BEs

and the effects of hypoxia on post-settlement
ingestion rates. J. Exp. Mar. Biol. Ecol., 181:
239-253
Breitburg, D.L. 1994 Behavioral response of
fish larvae to low dissolved oxygen concen-
trations in a stratified water column. Mar.
Biol., 120: 615-625
Inoue S., Y. Oshima, S. Abe, R. Wu, K.
Nakayama and T. Honjo 2007 Effects of
tributyltin on energy metabolism of pen shell
(Atrina pectinata japonica). Chemosphere, 66 :
1226-1229
Sobral, P. and J. Widdows 1997 Influence of
hypoxia and anoxia on the physiological re-
sponses of the clam Ruditapes decussatus
from southern Portugal. Mar. Biol., 127 : 455-
461
Das, T. and W.B. Stickle 1993 Sensitivity of
carbs Callinectes sapidus and C. similes and
the gastropod Stramonita haemastoma to
hypoxia and anoxia. Mar. Ecol. Prog., 98:
263-274

Wang, W. X,, and J. Widdows 1991 Physiologi-
cal responses of mussel larvae Mytilus edulis
to environmental hypoxia and anoxia. Mar.

Ecol. Prog., 70 : 223-236
R.S.S. 1999 Eutrophication,

Wu, trace

organics and water-borne pathogens: press-
ing problems and challenge. Mar. Pollut.
Bul., 39: 11-22

Zwaan, D. A. and M. Matieu 1992 Cellular bio-
chemistry and endocrinology. In “The Mussel
Mytilus: Ecology, Physiology, Genetics and
Culture” ed. by Elizabeth, G., Elsevier, Lon-
don, pp.223-307

BOEsk - /g 37 2003 AHBORBEEEL -—FH
BOTHUBERHBOFERIIDWT —. OB
7%, 12: 21-36

FAFREERR 2002 HHHEILEIRBII BT S25 1 5F

OEFEEE. BE/KETHEH, 12: 29-35

%2008 HF N ILUENEETEREESRSE

BE. KRBk, 41 15-23

FATEREE 1997 SREMICBITBVTINIUILRE
& O BERERICET S AEARPAHE JiE
RERZRE LR

JHEGEE - (FRESPER 2003 2000, 2001EEZicHH
WL TREL YA S ORE— 1 B4E
R, Bk, 21: 7-13

yosE— « FHER -l % 2006 U5y 15
FORKICKITTEBREOEE. KEHEM, 54
319-323

RAMEE - B SRAE - BDEE - ionE— 2004 U
DTy IFOBIBRFMAME. KEHME, 52:
199-200

Bk

Summary

This study examines the effect of repeated hypoxia on up and down movement behavior and

their survival of pen shell (Atrina lischkeana).

Pen shells (shell length ca. 13.1 cm) were col-

lected from Ariake Sea, Japan and placed in plastic chamber (120 L volume) filled with
washed sand (diameter 0.5 mm) at 20 cm depth. The pen shells acclimated were exposed to
repeated hypoxia (DO<(0.5 mg/L; 6 hours at one day; for 31 days) by bubbling with N, gas.
Before and after the exposure of hypoxia, height of shell at top from bottom was measured.

As a result, move up behavior was observed under hypoxia, and shell sinking behavior under

aerobic conditions.

However, movements of shell at hypoxia and aerobic conditions were de-

creased from the 3rd day of exposure, and finally all pen shell were died at day 31st of expo-

sure. Thus, we could conclude that pen shell become weak, decreased their move up and down

behavior, and then finally died by repeated exposure of hypoxia.
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