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The impact on the environment and ecosystem of the inner part of Ariake Bay caused
by the changes of the tidal current in Isahaya Bay

Tsutsumi, Hiroaki
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The benthic environment and ecosystem in the inner part of Ariake bay was
assessed, and the decrease of the mud content of the sediment on the mud bottom in the western side of
the bay and the increase of the mud content of the sediment on the sandy bottom in the eastern side of
the bay were found by the assessments. These facts indicate that asymmetric velocity of the tidal current
between the western and eastern sides of the bay was markedly changed in the past two decades in the bay,
which was the one of the most important mechanisms to control the increase of phytoplankton in the water.
We deduced that these changes were mainly caused by the decline of the intrusion of the tidal current to
the innermost areas of Isahaya Bay at the flood tide with the results of this study.



L. WSO 5

EEI R RS I S VATV /AN s
WCHALTWBIZHL b b9, B -7k
HINRRAE LTI o lz, LI L5, 1990
FERZFL D W~ O RBRAMBEIZRE
RIALDNE & TWVZRWIT S 303 & F R A
BRTH L1220 2000 FRITIFEFITK
HELRBMBARLBEET DL TR, =
DOFRE L TEbILT=DN, 1997 4F 4 AIZH
B D NIE CTd 5 MR8 CHUT S V- T i
W= B O DY) 28 A B e B R O
W RIETHETH D, BRICK D=
BEBS DK BR ik & 3R 8 D BT~ DFFR A E
Y. H254F 12 A ¥ TIC OIS TR D
KPR Z B & | 05 & A Gl 2 Bl S H . 5
FRZEORREZHEFFT 5 Z &8, & ok
ELTHEELTWD,

R ~OWKIKE ZRIE ST 5 L, AW
Y LA VS D Y K R BN SC /MK & DR - IR
BICEDX I RN AT D001 LN
UL, B TIRH O T O D EI
23, RIS R OV IR I O BRBE e &
NZAERBRIZED L5 B E RIZTON%E
il TE 2 EnifFInNg, £, Fil
FIZ b, SREM AW EOBEINZ b2V IRE
BEFE & S RIS H & B VIR A D A
= X LD K E R LN bR TE T,

2. WFEOHMY
AWFGECIE, RS TR OIS T O
AKFBAHIZ & » THEE QBTN ED L 51
B L. SRS L OV B B O 1K
WS, MBIKBREE 2 O NCIEEARRRICED X
IREAE BT BT T ONWT, 7B
TWELLEICHLNITHZ 2O ED
E LT, UL n, ARWFZEHI KT
% 2016 4= 3 H &£ TlT, A2 T 8B o KT
B S 3, FEINDWIZ T2 A7
HEARTREN DS R IZICEIE S LTV,
T, MFEEHEIA AT L, s RO
KA T B A7 R BE 23 ke 3= 2 722> T
2001 4 L D ke L CE - RS B X OVERTE
BLERYEIR D BR B CE BE R O EAL 2R T 2
DB EMET D E L DIT, 1950 F R HD
FEVEIRIZ 3 1) B [FRE 2R fA A RS R & O bk % H
Et Lic, £omMmahiafizim L T, 1997 4
4 A OBMRB R TR ORHEI D IZ L - T
A U7z FE 3 X OV B sk i 81 5
W OZEA ZHETE L. 1990 LA D 7R3
LT OBEEFKRDIEA LW D HEHEARER I IR

FBRORAE L &0 L 9 2 REBEGR TRIE
NI DDMERBNITDHI L L LK,

3. WD Ik

2013 FE~2015 1T, BFIE I L OV R
BRI A E 28 FRA S A R E LA 2 [B] (B
FRLOVOEZE) OKE, WIKRRER LKA
EMBEEDO AT 2RESE/R L-, F
72 2013 4E~2014 4R 1213, A PHE B o
PR A T4 2 TR A S 4 AT HIS (Stn S2
~Stn D) T, FBERMWKEEICET LA,
RO FREORAE, 720 TR AE
MBHEICBET 2 EREREL . £Z2RVTE
A 1IE (FER 10 BIRRE) £ L7z (K1),

4_ < HEEEREE >

130°12°E 130°22°E

T sz

Al

33°00'N

B 1 RS 5 SOV DA BLERHE 0O i 2 b

IS OREER L BEOMENICEIT D
EIRE 2 FAERE I & OISO WCHEBERL .
RS T HOE S SRR 3 8 B AT 1997
B4 AaIL &, RIS X OV R
WIZEBWTED X 9 2R EOE(NAEL
=D, 20O Z & BRSO WA RES
WCEDE I BB E LD LIZDh, TDA
= AN EHREET D,

4. WFFERR R
O YgEHEREY) D oy A7 DR B2l

AW ONKE, WEEREE 2 D N EALEY
FEEICEHT MR R T EbER LD
. VEEHEREY) ORLERLRR DA DAL TH
% (K 2), MEER X O H R TRk
T AW EREFEY DR IT-OWNT, 1989 4~
2005 =D REFE 3% SCHk O ARG F . 2011 FF DR
RFRT—H . ARHFFED 2013 £ LN 2014 4
ORERERE R L, TOEL &M LT,
1989 N IE, A B BRI oD FE R =45
YEIE CIRTES R 70~90%LL FDJRIEMNIE < 4y
i U, BRI ORI IXIR ) 40% A0 Db
JERIAL A LTV, & Z AN, 2000 4,



(Present study)

(Present study) (Present study)

X 2 PR R KO B BRI 2 R T B HERE Y D IR 4y D 43 (REER I8 4y 40% LA L)
WFNREHE 8 ARWL 9 HORERBELZRLTWS,

2005 4F & SURIHEE D B JE D JE 43 T & ve v
BROWIE DRI AR 2 1T, 2011 FE~
2014 FEIZIZZ OBEMMA I HIZHEF L 72D | B
J& & WD JEC O B FL N BA i B ViR A BRI 9 2
LB LI-Z B LT,

HEE A~ DI OB D IR m R IT A b —
7 OFEANCHE S . K &R Dk ORI
DINSLRBIEE, DFVRPRIND LV D
RUBRIIC R BI1E L, T ORI AT DEWS
EDOTFTUMNERE LR 225, HEIESEFEY O
KRR OFEFE R L. TOHEF OO E
RO 2 1EROEREER LTS, oF
V. 1989 - MIRFICIE, A BB e AR L
WL, ORI 720 35K 2 TR L C
HERET D 1RO XD 7R RE S B IR ke L C
WizEEZ BN, —J, [REFANZ T
WHENFEL, BOHERE RV R, B23%
L THEZEHRL Wz EHIER D,

2011 F~2014 F ORI T 5 HEFEY)
Do3AR R H — 0%, WAER ORI (VB

) &P O () A3k &
52 LTk Y HERE DORLEERLRR D BB AL AN
BETWD Z &ML, Wil bl
Tl EBRLTVD,

@ OO FHK

1989 47 0> A B B ik oD M JEE MERSE W) D 55
Hi B — D BHETE S 3025 B 7 [N FE R
IREIHE X, DOEEE R TG O L
FRAE L 7o, ORGSR, FE (1980) @ 1977 4
7HOWIREIC AT AR E R LT,
Z DA TIXAA W BRI O 61 HURIT R
ZERE L, B CRE KO & BEhE
DNEIR B LTy Z OFE B2 R 5 &
T O e R CI, AR & Ve ek
F: N R ARIA S <1155 Ik e o DA S A7
LI e, BT RRTEE T, HA
S (R 66.1 + 19.5 cm) 1T L CPa{H
AR TR O fitE (R 31.0 = 5.7 cm)
LFEAELTWARNWZ ERHBALE (F1),



F 1 A BRSO Pl K OEAA O T
L B o RerRpitE (FHA SN A 1977 4R

7H 30 H) (em/F))
e VG e U

JiEH V2=
WAE | o | (17 )
TR 150.2 +12.0% | 60.0 + 15.8
s | 31.0+5.7%% | 66.1+19.5

*p=0.088, v - KA v F=RRE, AEEE
*p<0.01, v « KA v F=RE, AEEA

ZO X ORI, MEEB LW
A7 BA ¥ LSRR OO T ) 72 IR 8 K & < B
LTWbEBxon5, THFEITERMTLA
BICHE T CT—FICBE L, WiiEIC
RERENELR, —F, RIFETIE, ®
I TIEBRNSBRA~ZDOEEHWATE D8,
VAR CITBLER YRR~ 7> O EAL & B FI5 ~1a)
M FID 2 DOOFAHFEAE L, B~
67 9 WHE LA & bl L TR & < 3%
EEZOND, 2B TTE & EFE o7 (3
WikzEd) AL W, ARSI K
FEFHE D OEWRABAET HRE O 1 22725,

@ FREAHHFE L L < A

7 B i B SR v 0D BV 7 10 L2 FE et BR 7
ORI, 1990 FARAETHF TOIRMW I FAE
LIZ < WAKBESRFEDO I K & I 8% i E
LTCEEBEZLND, AR O H
TERI 72 FFE D 1 212, S B AN JuN ek
DOFNTEH BN ZIT LD 5 DD —Hkif)I|
O ANREF L TNT, FAE~DbL - &b
KERRBREAWRE > TS, LMLA
236 AR 0D [R1 S HRAN 00 35 O 23 A ETE
FTAUE, WK E OREIRAIC X D REHIRIE
D AR 4L, NI AL <z,
—J5, EDILENHEMTIX, DX D7
KOGEIRE N EMBETE WA, )l
OF AN 1 DU, WIS OBEE R
KB AMENIEFIZRONL TN D,

@ T O A B v BRI 5 1T 2 AR A R
DL L B & RS TP =2 R 15 o
AWFGENZ BT D IEHEREY) D IEsy D 5341 i
BRER 2 S OB EOWIFHRAE (T 5 Fh
&0 SEE TR oS T R D)0
23, WA TS IOV B B v o0 A L2k
T BB OWT, WFEEEI 72508 28 Al 6E
ootz (¥3), 1997 4 4 A O T EEH#E
Y10 LIRTOWREETIE, B TR I
J B W OB K0 A BA L AR~ A

THWIGENNEC, BAITIEIZEOENLE
WEALEBE K & UCHisE L, B & PEARI TR
TRENFEEL TV (F 1), AWPEHEERETR
IOFITEA RN & T, HANSHAT B K
BOREEZEGTRIIAKPMEK E LLRE
U, REEIRED R ELZIH TE 5 LR
IVETIZHR I TV,

WS TR DI 0 %I, IR ISR
FEBA~OEEORANHIR S, 200, A
A Vi B M B P I~ D s B L=, —
JF . BT OB OB E T T D 4
FRDI 720 ZOEIENEIE LT, Z
oo Z BiE, ARUFGE CUrAE RV O 1E I HE
&M DR D VERI T O & AR TO N X
D EEFEIND,

RE BT RO TR

1970F KA1 T KFIDEARIE (1

X 3 FCEE TP ) 52 o 2R BS 0 Yl
D DA B HEBLER O IR~ 0D 5 A

5. 5| H3CHk

Rt RBE el o BRI A SR 2007.
AU R O, B Rk ERBR
5230 37-40

H RS 1980. A BAMEOWEREREL. 18 FIBTE
FFFE ) — b 17: 153-165.

HEFHWE 1991, A AL O KE &K O
JEAAY) . BB ROKERBRSG® S 13:
57-79.

KRB 75«71 0 AR - T UGBS - AR LS 2001.
HABERBOKES L O~ a2 b
A B ROKERBRG S 200 55-62.

5. EMREERLE

UMesEamsc] (BE5 1)

O AFpE R, MR ST, BHIFE B SE
i, P RIE. BRISERER ) HHEK S
7o ¥ K DB WNIZ I T 5 ) 72 2 8)
O, WEOWIZE, AR, 234, 2014,
1-12.

® Orita R, Umehara A, Komorita T, Choi J-W,



Montani S, Komatsu T, Tsutsumi H
Contribution of the development of the
stratification of water to the expansion
of dead zone: a sedimentological
approach. Estuarine, Coastal and Shelf
Science, & ®t A7, Vol.164, 2015
204-213.

®) Umehara A, Komorita T, Tai A, Takahashi
T, Orita R, Tsutsumi H. Short—term
dynamics of cyanobacterial toxins
(microcystins) following a discharge
from a coastal reservoir in Isahaya Bay,
Japan. Marine Pollution Bulletin, # &t
A, Vol.92, 2015, 73-79.

@ NFEEEKR MR sZ HA BLEE Rl
Prm sE, . BRSO
O e ¥ E HE K 3 SR B N D LIRS 72 T v
E=TRREROEEIE X L8 KEREE
FaEE, fwcf. 38 %, 2015, 75-80.

® Tsutsumi H, Takamatsu A, Nagata S, Orita
R, Umehara A, Komorita T, Shibanuma S,
Takahashi T, Komatsu K, Montani S.
Implications of changes in the benthic
environment and decline of macro—
benthic communities in the inner part of
Ariake Bay in relation to seasonal
hypoxia. Plankton and Benthos Research,
#FHiA, Vol.10, 2015, 187-201.

[(Fa¥R] G 1FR)

O #rE S DFEEEKR, B ORIE, B
JEERE T OEALYREE I T 2 AR
FAEDFE, 2013 FEHARN f R .
KT Z 7 bropaaRRe, JALKY R
S, AUAT, 201349 A

@ #rH 5o BB KR, —E kL, 5 HREE,
BIREREDENNE AL ) aTH U D
AR AR~ KT T R 2014 R A AT
T RUogs s BRR Y F AFEERKR
= REBRF. FRET, 201449 H

@ & M. AR O KE B L O
JEBREE DAY & BURIE T3 & OB,
014 EERART T 7 g AARY
b RAEEERIRE, INEHRT. BIKET,
201449 H

@ Tsutsumi H, The dike construction in
Isahaya Bay causes the changes of the

water structure and bottom environment
in the inner part of Ariake Bay through
the decline of tidal current ? The 2nd

®

®

@

®

Asian Marine Biology Symposium, Jeju,
Korea. 2014 4 10 H
Orita R, Umehara A, Komorita A, Tsutsumi

H, Impact of seasonal occurrence of
hypoxia on the spatial distributions of
bottom environment and macro—benthic
communities, The 2nd Asian Marine
Biology Symposium, Jeju, Korea. 2014
10 A

Prse., ADFRHEE R, —EERE, 52 HIE,
PRELIR A 5 8 5 B H ofgse D&k,
5 62 [l QAL RS, BILERE,
JEV R, 2015 4E 3 A

AR AR R ST SR B I
AV B IZ 31T 2 A AR ) o BB R
DEEEEIRE L COREERBEO RS
015 EERART T o7 b g ARV
2 A RRE, dbiEE R, FLiRT,
201549 H
AW, YT gn, —EHERE. 5 RE.
IFREE R SARFI—. AHEICHIT D
EEmB R L OB oFEHLl, 2015
EEART T 7 s ARV B A
FaaRRE, dbfERT, FLikifi, 2015
HF£9 A

[XE] Gt 1)

@

6

e I, NARIDE . A B v B v Sk o Vi
JECHERE W) & R O BEfR, A IAMEIER -
Ry hU—7  SREOKMBEKE» A
BREOEA, 93-107

W7

(1) Witz

B I (TSUTSUMI, Hiroaki)
REARIRST RS - BRESHAE S - Hf%
&K S 50197737

(2) WrgenHE

P4 /% (MONTANI, Shigeru)
AbiE KR RFPe - \RERFBE - 262
WeEHKS : 30136288

— = [k (ICHINOMIYA, Mutsuo)
REARIR ST R « BREEILA 00 - UEHFZ
WeEH‘ZS 30601918

JINZRHH 2 ] (KOMORITA, Tomohiro)
REARIRST RS - BRESHAE ST - GHAD
WeEH‘Z S : 10554470



