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Effects of Hypoxia on Behavior and Mortality
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N5 (Wu et al., 1999).

BigFirK (KEEE) ICRBEINZHEELLT,
southern oyster drill (Stramonita haemastoma)
TIHREDOK TS (Das et al., 1993), 7 AU HBH
F (Crassostrea virginica) <3 — 10 v )N A
(Mytilus edulis) TIENWIERLRERENRE N
TWb (Baker et al., 1992 ; Wang et al., 1991).
FECHREII AR FABLICH LBl TEi 2 &5 2 &
INT&E% (Breitburg et al., 1994 ; &7k, 2008). L
ML, HEIIFREESNMIIBEITZ Z LN TSR0,
o> T7H Y (Ruditapes philippinarum) Y < bk
Y3 (Corbicula japonica) 50 frHIL, BHREL
TG ZTTS 2 &2k D, EKEBERISHELTWS
(FAE, 1997).

U454 5F (Atrina lischkeana, AT 2
) F, AHAENRYFRICETSETHD, HH
AOWMFBI A< AL L, /KiELEERETHS. L
MU, FRICE R TAHERB OB &L B RN &
IREBEANWIEENHRE S (I - g, 2003), #A
IRECEHENE Z > TH 0, R EREANNE &
ENTVD,. £o7T, AWETIEY A FF &Kk FHi
KICKIERFZEL T OB EAFITKIT T HEERN
7z.

OB &5k

20084E 7 H, AHIMERAHINE DEKIZE > THE
L7=%45F (1, &E13.1£0.66 cm ; F3 42
M) Z/EX20 em I CE¥RIER05 mm) 2
TEED120 LAY A—hx— N KE (EE60
cm, EE40 cm) 1{EICI6MEAZE AN, AiEEKE
2.5 L/min OF#H THR L, MAGET 1EMBIBL 2.
ZDYA IF %, HiKE (LDKETICERT X%
3077k < WAL TR FEEZ0.5 mg/LUIFETF
VF, FOBERMNMTEEN X AL TR RIRET
6 R FREE Lz, 0%, WAl THRIREICT S &
EBHITABWKERL, ZOEEESIHBEVIRL /-~
BRI ELEIRIC, EEHN ST L2 1 ¥R
METCOEIZHEHABETEL 2 (HEHE). FFRICET
fig FPEE &2 6% DO 5 (Hach £, HQ30d, USA,
Loveland) Tl L7z, i, KEFERZITHT S
itk D2 bz fa7-01C, KEAREISHEHEID 6 @
RENOKMEZHE L, EHRMEKUTK DL TREEHR
ICHTE L e GEBHREE AR . MIRKIE, [F UK
FHUBIB L7241 FF 6 flik & FRERICIEL, (KB
FRBEHZETOT, 1H6RREKEILDEREITON

WAGDIRL, EBRUET, RIZTHT, KR
24.7~30.0 CTHo7=. BIHEBIUEANWERITZ
NN Wilcoxon DIEM FIMEE, —M{k Wilcoxon
HBEHVEEZE (0<0.05) &R~

i R & F

FEEH OKRFITB T B IEFEEFRIRE Z Fig. 11TR
9. BHFEN AMRUT K DKL FFHRFE O FH R
6.37 mg/L, fKMfEFRBEAE T EEZOFHGREIZ0.27
mg/L Th-o 7.

IKEE R KT OIR L RHE LY 1 SF DBELED
2%z Fig. 2 \TRY. (KfE R H % E A 0 # H R,
SR TR 3 HHUBM THEICRE< ko /=
F/o, EEEFBEHGEELOZHRITFRIKICHEXTIH
HUBETHRICREL B>z BHEHHEOKBELD
ZH A SFEFWE0BEHTIRE EHE HRE<

DO (mg/L)
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Fig. 1. The level of dissolved oxygen (DO)
concentrations in seawater before
(O) 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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70, RIEREFRERE 4 HEHIDBEVTERLRVIER
MDD 5 1 TFNBR S NIED, T DOERINER
ZREIMCHI L2 R E W TES L= EErn% < 8l
BIN, BBICANWIEICES 2,

KEFRIIKERBLEY M IFOAEKE Fig. 31
RT. KIEREEFRFEZ20H B S NWENER I N,
#ZFZ31H H TI0EAR 2 THRANEL, TDONNWERZ
SHRKICHNTEHERICEN D /2. £ KE K ARG
15H H & 0 Hifi(Kig FRE LT o725 1 FF 6 iR,
ABIRFRICANIC &2 TAWIEL, ZDANWIERIT X 5%
RKEOEREICEN . RBMIRX TIIEBRE A+ T
6 B 1R D AAINNIEL /2.

AWFEDRER, 1 TF KBRS R Tl BT
FafTo THHMSHEML, BRRBEN LFT S L
T 5TEMNEEI N (Lrs (2006) 13fKHE IR
BICKDY A FFOF LTHe@mEL Tna, fkAS
(2004) 1341 ZF #2715 C, WFEMEME 0 %DHEK
TLRIEE L2y, "W Shh-7zl &%
WMEL TS, AERT, KEKEBFRBRZSHELD
H K RBEHEETT > 25 1 TF 6 [ERA48KHI AN
ICETANWELEZENS S, ([KEEFRITHT DilED
BKFLEZEBZONZ. ZOFEKO D& L TERWY
BRRENEZ SN, ZHEIZ, —RICKERIREIC
8% &, JTOEF e PREEY &9 2 IR AHRE
& TR 2170y (Zwaan and Matieu, 1992),
BEIORBHETIEINNELENWEEZ 5NS. Inoue
5 (2007) 351 5F & T v T 7 1)V A TAHESIR
REIC L 7-AS 5, TR THAWRIIA S Naho /=
B, TOEF UBRERNTRSY O Dol L&
WMEL TS, SEKEEREKITEDRURZ LY
AITFMPANELZRRE LT, HREERAAHY O &

100 poe

80
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Fig. 3. The percentages of survival in pen
shell Atrina lischkeana, treated with
repeated hypoxia (@), and control
(A).

BELZBICIEENEZ 5N

YA TFIMERICREIND LF LTEIER T
ZAUSEE B AMK R L 2R Lk Sk, B
BEOXDEWIAKTIERL LS &L TEHET 520
T CTHhHDEEALND. TH LN F TIHKEE £
IR Z U TR A 2B TEI MG I N T0n 5
(Sobral and Widdows, 1997). L L, &1 5F1%
EHIMBEHCSZENTEY, ZOXD % ETH
17O EHEHIET N

FHETIEY A SFDRENNVIEIE Z > TWB,
Z QR A BEARSE E LU TEEICER L TAWEL T
WIKEE QLo AmEsnTns (W 2002).
£o T, FEIENKERRFERE CBRRINZIT1 T
FOF LTENL, AU THE SN BMNBIRE
B~ LT,

AW OFERISHAWHEIC BT B 5 1 SF DI BN
DKM TE _F OB FEITNT 2 2l T8 & Z i
EO B TH 2 T LB REL TS, FIHED
BREREICBIT 22 < OBETFEREEL, WBEE» S
20 em LA ETHIESINTH O (http://www.ariake-
do.jp/ariake/top.html), 4% %1 FF DL BRI
WIEDMRIIZIE, A BEREETH 2K E LK DIEERE
FIBEORENNLETH .
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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.





