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FACTOR OF THE FORMATION OF THE BENTHIC ENVIRONMENT
IN THE INNER PART OF THE ARIAKE SEA

COE

9 COE

840-8502
840-8502
840-8502
COE 790-8577 2-5
840-8502
840-8502
840-8502
840-8502
790-8577 2-5

Wide area survey of the sediment in the inner part of the Ariake Sea was carried out. Classification of the sediment
was occurred in the study area by the distance of the river mouths and effect of the morphology. Fine silt and clay
was deposited in the western part of the Ariake Sea, there was far from the river mouths. In contrast, sand and coarse
silt deposited around the river mouths. Terrestrial organic carbon deposits around the river mouths as well as the

center of the study area. It seems that the areas were particular high concentration area of the discharged matter from

the rivers.

Key Words : sediment, mud, clay, silt, sand, stable isotope, ORP, Ariake Sea
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SEDIMENTAL ENVIROMENTS FOR ACCUMURATION
OF HEAVY METALS IN ARIAKE SEA

1 2 1,3
Masaaki TABATA Isao ETOH AND Jun NISHIMOTO

1 840-8502
2 840-8502
3 727-0023 562

Sediments and seawaters were collected at 100 different points in Ariake Sea. The concentrations of metals
(Al, Ba, Cd, Co, Cr, Cu, Fe, Mn, Ni, Pb, Sn, Sr, Zn) in the seawaters, interstitial waters involved in sediments and
sediments were determined by inductive coupled plasma (ICP) and atomic absorption spectrophotometry (AAS).
Metals are originated from mountains and transferred to sea through rivers. Al, Fe and Mn exist mainly as
suspended materials in the seawater, but other metals exist as soluble forms in the seawater. The concentrations of
Al and Fe in interstitial involved in the sediments were lower than those of in seawater compared to other metals,
however Mn showed high concentration in interstitial of sediments. Al, Fe and Mn are supplied from rivers and
precipitate to form colloids in estuary due to high concentration of electrolytes (NaCl) in seawater. Metals were much
accumulated in the muddy sediments at west coast of Ariake sea, which contained high concentration of suspended
substances (SS). Tin and lead were accumulated in the middle of Ariake sea with high concentration, where the
oxygen concentration was very low. Deficiency of oxygen causes high accumulation of heavy metal in sediments.
There were good linear correlations between Zn and Cd or Al and Fe accumulated in the sediments. Chemically
similar metals move together in seawater and precipitate with suspended mud particles. Finer suspended substances
in Arake sea easily adsorb heavy metals and thus reduce high concentrations of heavy metals in the sea water.

Key Words : Metal, seawater, sediments, interstitials, accumulation, correlation between metals
accumulated in sediments.
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CHARCOAL AND VOLCANIC ASH TO PURIFY CREEK WATER
POLLUTED BY AGRICULTURE

2 3 4 5
6 7
840-8502 1
2 840-8502 1
3 840-8502 1
4 840-8502 1
5 ( 863-0093 3317)
6 812-8581 6 10 1
7 ( 810-0001 1-10-24)

As a result of plowing rice fields at the beginning of spring, high concentrations of clay particles,
nitrogen and phosphorous from drainage load agricultural creeks. We used charcoal made of timber
thinnings and volcanic ash pellets to remove fine clay particles ,adsorbed organic substances and
phosphorous from agricultural creek water. Soil absorption experiments using various charcoals were
conducted in batch experiments in laboratory.The adsorption efficiency of charcoal made from timber
thinnings are greater than bamboo and oak charcoal in respect to chemical oxygen demand and
phosphorous. The distribution constants for phosphorus and for the Fruindlich equation were 16.3ug/g
and 1.7mg/g respectively. Creek water was feed into 1.5m high, 1.7m wide and 10m long
experimental equipment made from concrete that already contained both timber charcoal and volcanic
ash soil pellets. The creek water feed into the equipment would first contact large size timber charcoal,
then small size timber charcoal and finally infiltrate volcanic ash soil.The results showed that 50-60%
of BOD and 40% of TP were removed by the charcoal, and after that TP was further decreased by the
volcanic ash layer with a 1hr hydraulic retention time.

Key words :absorption ,water purification ,agricultural creek, charcoal ,
volcanic ash pellets
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Benthic fauna of inner part of Ariake Sea

1 2 3 4 5

Kenji YOSHINO, Koichi YAMAMOTO, Yuichi HAYAMI, Koichirou Ohgushi
and Ryuichi HIRAKAWA

840-8502
840-8502
840-8502
840-8502
840-8502

We examined benthic fauna in the inner part of Ariake Sea (called “Maeno-Umi”) in August 2005.
From the 100 stations in the Maeno-Umi, sediment was taken by Eckman sampler. The sediment was
sieved with a 1mm mesh, and the benthic organisms were sorted, identified and weighed by their wet
weight. We also measured the particle size, ORP, and C/N ratio of sediments and DO and SS of bottom
water. Of four bivalve species, Ruditapes philippinarum, Theora lubrica, Scapharca kagoshimensis, and
Potamocorbula laevis, which dominated at the biomass, fishery species S. kagoshimensis showed a wide
range of distribution, suggesting that S. kagoshimensis play an important role for material cycles in
Maeno-Umi. However, Shannon-Wiener diversity index averaged over 100 stations was low, 0.64 + 0.56
(1SD), and the diversity was related to aerobic conditions of the benthic environment. The poor fauna of
the present study may reflect the effect of hypoxia that occurs in summeron benthic communities.

Key Words :Ariake Sea, benthic communities, environmental gradients, Maeno-Umi
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WATER QUALITY CHARACTERISTIC OF SYNTHETIC TIDAL FLAT
IN THE ARIAKE SEA THAT MADE FROM DREDGED SEDIMENT
AT KUMAMOTO HARBOR WITH EBB AND FLOW

1 2 3
Hidetaka KAWAKITA, Hiroyuki HARADA and Kiyoshi TAKIKAWA

840-8502
2 840-8502
3 8602 2 39-1

Synthetic tidal flats were made in Kumamoto harbor to preserve the Ariake Sea. The material are
dredged are sediment at Kumamoto harbor which consisted mainly silt. The total area of tidal flats is
23000m2. This study was investigated of water quality on and in the marine sediment from 2002. The
ammonia and phosphorus concentration in sediment are higher in the ebb, its shows about from 1 to2 mg/1.
In concentration of ammonia of ebb is higher than flow; however concentration of phosphorus is slight
smaller than Nitrogen.

Key words synthetic tidal flat, water purification ability, denitrification ,ebb and flow
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To estimate the change of the amount of the sediment in the estuary and tidal flat,

2 ,2006 7

ESTIMATION OF SEDIMENT BUDGET FROM THE BATHMETERY

CHANGE OF THE ESTUARY AND TIDAL FLAT

1 2 3 4
840-8502
840-8502
192-0397 1-1
860-8555 2 39 1

it is

important to measure the accurate bathymetry and dry density of the sediment. To establish the
calculating method to measure sediment budget from the morphology change, we used Real time
Kinematic GPS (RTK-GPS) and two-frequency type sonar to measure the bathymetry. Simultaneously,
we measured the density of mud to convert the bathymetry change to the sediment mass.
Estimation of the sediment mass from the bathymetry change was successful for the Chikugo

River.

Key Words : sediment, sonar, density probe, sediment budget, tidal flat, estuary
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A FIELD STUDY ON SEASONAL CHANGE OF CHANNEL BED TOPOGRAPHY
AND SEDIMENT IN THE CHIKUGOGAWA RIVER ESTUARY

RRILE g - (LIRS —2
Katsuhide YOKOYAMA and Kouichi YAMAMOTO

HE (1) EESRFHR AR  HHAAREREE o — 2 (T 192-0397 HAUHER\ EFHm KR 1-1)
M (T) RPN ARMERAHIE Y Yz 7 b (T 840-8502 {2 FAENT 1 & Hh)

A field survey on seasonal change of channel bed topography and bed materials in the Chikugogawa river
estuary was undertaken during 2005. The cross sectional topography was surveyed and bed sediment was
sampled every month at sections 10km and 14km from river mouth. The result shows that the estuarine
muddy bed was eroded 1.5m depth by flood flow, it correspond to cross sections increase of 10%. The bed
silt and clay were flushed, then the sand or hard clay sprang after flood. New silt and clay layer was formed
during low flow conditions and eroded cross sections returned 50-100%. This suggests that the sediment

transport by turbidity maximum plays a significant role in forming a estuarine topography.

Key Words: sediment transport, bed erosion, sedimentation, flood, turbidity maximum

1. [FC®HIZ

TR ARERIC L » THERETH D,
BEKBUERE /) ZHERF « BER SH D 72 O IZHRE 23 5l
ENDZENRDHD. —RITHITIE, BRI IR
RDNEHE S AL CWrmAE 2 R 2 AleetEny 5. L
L, EEEICII ERNREEL, TRH D%
IRFEIT B2 5 Z E 0 DIR AL L <o
TWRW., FT, B=72 EOAEMIT & > TIIKED
BERIENEECTHD ST, EE ORI />
T2 SN T M ERD 5.

REIL B D 1B O BIEIRE L 38\ TR o i
PRATERWTI R 2 Ik L, BoKIZE > TR ME T L
TWAHEEMEZ R L. 72, LS TA)INCE
WG, IS KB THOK I BTN &
WEEKBIN R AL, SS BINFEAICIE S ND Z L%
RLTZ. TRHOHEND, BULEOMIE & KE
WK S OERIZE Y 1 EOMICE AT v
ICEET DL PRI, BEnliszEenici

33

SN LIFRIT R B T2 B 7w,

Z 2 CARMFIE CIEHE) O BGHIE 2 %512 LT,
A Z L ITREWTR & & REERIA TV, KIS K BT
IR DOZEER DL & IR DV TR~ 72,

2. MRAFE

HUE NI A A5 23km DRSO HE (5% K
) NREINTEY, FZFTHRGAIK 2o T
WAL T ORI T. P. 2. 55m TH D, T
BATIE-2.26m TH Y (2002 4F), KAZZEEHE 5m T
5. BB RHEILR RS 1000m®/s 2482 5 HoKERIC
ITEE R D.

IR O JE AT O AT & REEE F CRYE A
FIRTH DD, AN 8~ 20kn DIXETIXI L b -
BN EET S, BRIZ 14 ~ 16km (23T TS TRR
(0.075mm LA FDEIE) 2895%%#B %, ekl
TWA. B S DT 10 ~ 16km OFERIZ 350 Ttk
(IR DVENE S5 ATRENVEZ R L TV D 728, ARHF



3000

2000

1000

Fre(mds)

2000

1000

#EE (ppm)

5/1 Il

-1

8/1

{7 ) 1 e

9 10/1 111 12/1

(37km) EV&E (24km) DRFRS

7Kz (m)
N O N A

2000

1000

& (ppm)

L]

0 T T T T T T T

5/1 6/1 7 8/1

.M.MLJL,MLAK,ML_M.K

9 10/1 111 12/1

B—2 RGHGE (14. 6km) OZRNL & DRER S

ZECIX 10km & 14km HRUISBLRAKR & 32 E L7

BRI T 200545 AnBH 12 AL TL»HZ
TR OREWT & & BRI AT - 72, JREEREL
AR D 12 M CIhE U7-. BRI A ORFHE & 0
BT 572012, 10km JAFRCTIFARKEEME 330m (2% LT
30m AT, 14km AR CIEHE 250m (2% L C 22. 5m [
P CERE L7z, BRI L 72 T kb, R,
TREMB &, RLEE AN A E L7z,

F7o, BETWOBENRN AR T 2729012, 1]
JI0D 24km M5 & JBGHIRITE O 14. 6km M ZHBESE (7
L 7 AR Compact-CLW) Z&%E L, 10 43 fEkE T
FirtAI L7z, FoREIIh 4 UARLIRE CTH DAY, SS
DOEKRGHICE DF v ) T L —a T Ty
QAN
3. AR

X — 11 B & & B ORRY 2R3, Hokix 7
H2H~14H, 96 H~8HIZZELE. THIZ2
W5 Bk AL, B—7iEF7 A 11 B
D 3000m*/s THDH. 9 BRI LV EKRBRAEL,
B — 7 il 2600m’ /s Th D, Hitk) D 50 F M
(ZEUT B PR R R IR 2 2700m*/s TH Y, TH
OPAKIT )% ERID, 9 A OBIKIT IR ORI
Tholo. BWEIXEFERFICIIMA20ppn LLFTHD
2N, KB ITEREICHET S X oI ER LT

34

BY, THUKDOE— I FFITIZ 1700ppm (2L, 9 A
BEK TIL 590ppm & 7o 7.

B — 2 (ZJEHNRE O KAL & 2R d. KO
WIZLTel > TEABMTEE LTV D03, Bk
WIETHIKRALAY EF- L TWD. A &KL & FIRRIC
A B OEENN A S, KT K T2000ppm
(L, /NEITIE 20ppm FREIZE THLIAAL, £H)
MESFEH IR Z .

TR T & ISR B3 2 VR T v KB
OBENCL D LD EEZBND. Hith) IR T
IR GIRIECH KB E L Tl (BELS DY), FRuk
TAVD R CREBE KIS IEE L T\ H L
b5, £72, 7T AL 9 A OBIKERZIZEINL S
FRENIBELY LIEVMEZRL TS, —fKIC
TR ERD S KBS S5 A8, Btk
JN O EIHALE TIXEEREOBENIEF ITHE L, B
R K ERE O CRAET DWEL ERlS 2 &
oy ino T, B— 2 128\ TRl /KRR B 1E T
FEMME T T D01E, Eiied b IR OO
MATHZ LT, MBEAKEEZHFLELTVWDHO
EHERIE LD,

4. FAIKREE

10km & 14km OFEBHAEX 2B — 31277 7 Ak

KOFIREE LT, doko 2 #@iEa; (6 A 23 A),



(m)

Lo e
I ——6H23H

&
R =]

L

Z5(m)

L

0 100 200 300 400
15 b7 26 ()
B —3 HKFTHE OAEMTHTE
€ 100 LN ek
1 5 FEHEI
wm 0 \
&
- \M/f\\v//ﬁhﬁﬂﬁ
4 Ne— "
o -200
o TN N Y TN N I TN T [N TN T T T I T T IS T T N TN

5/1 6/1 7 1011 111 121

B—4 WrimfEZ b

8/1 9N

10 A% (TH22R), 6% B8 H24 H) Z/RL
TW5.

TH11 HOBKNGHK10 HEZ7 A 22 BIZIX
10km & 14km OV HLOWIEIZ BT H IR R K
LomEERAEINTVS. L, #oknd 6@
-8 A 24 AT, IOkm“C 130, SmFREEHEFE L, 14km

TIFBAKFTORITIZIZFE LTS,

X-—4 _pﬁﬁfwﬁl@ﬂﬁéﬁﬁt L 7= Wi fE 21k
BAo9. Wokow; 6 A 23 H) £ T2 14km Tl
HEEN L OBINN RO TERY, R HHERED
AT TNDZENGND. ZD%, THBKERTK
EICRENAETTE Y, EKBEEmEFED 7% (10km)
2L 13% (14km) 2MEREIILIZ. 8 H24 HETO
17 AMTRIRE O EA2R 64, 9 A6 Aodks:
D EFMRENAELD, BKED5% (10km) 720 L
8% (14km) 2MBAEEINIZ. EHIT11 H5 BETICHE
RO HERE D E Uz

COXHITHAKDOHBENRKEVVFIEREE DR
<, EBITJIEATE 14km DI MR ERNB KX,
Fio, PWKBIZIE L7 A &0 BEHIFICRR? 20 %
~100%EIL L THY, FRZ MO 14km (2B T
EE D H U,

35

@K DR L2, F—6

biin il
100 ek ek
< T75F
R |
L L
w0 o Kif
a5l o HiE)
5 : O L)
0 TN T T S T T ST N T T S O S A
300 |-
;\3 |
5 200}
& ool o ki
it | ZN
100 o W)
i O (k)
0 TN TN ST N N N V I T T R B
51 61 7 8Nn 91 101 111 1211
K—5 10kmDEIEH & EKELORFRZAAL
- M
100 - Hek YN
< T75F
R |
% sof ® K
qu I O Jitla(fE)
A O L)
0 1 1 1 1 1 1 |
300 - |
:\o\ |
5 200}
5 ool ® K[
l | 22N
@ 100 . O Jitla(fE)
i O Jil(h)
0 TR RN ! | T V I T T I S N
5/1 6/1 7 8/1 91 101 111 1211

B—6 14kmDEJEHE & E/K DRI

5. EEX1t

12 10km DEVER (v b« ki HEHR) &
(2 14km (2B B [FIER D
Kz R, fEik A AR A ﬁﬁﬁ%f%otmu%t
BT E A E RSN TR 2000 T, 4%
£QW®Iwﬁ%kwt.%@m1137mib%
EERE L7,

L0km [IZRBWTHUL O EA THA DN 2L Beh, &£
AT RRICETRENPRE KT L TREICE
b L7=h, ARANIERENREWE EEB 20
7o, RO B O EWE A TR A E) (R— 3)&
SIS L TERY, WIRMRELZ T D & WERIRIC
v, HEFEIZ vafﬁ““ﬂﬁhbfw :H,PW
DOERFITIZFHIC L STIEIE— mf%%%rbf%
D, @mm%mo~zm%@%ﬁfﬁﬁbfw

L4km TIXETRRITFIC0% L ETHY, B T%
MO DOEALR 2N, EKIFHAK DK ITIK T LT
W5, TR LIRES (B—3) LOxLTRS &,
BKZITHIR MR R EIND EEKREME T T2 2 L

X—5



3000 T T T

2 2000 [
. 4
£
ﬂ 2
® 0

2000 -
E
g
B 1000
o

O 22

719 7M1

=7 POKEEOI)I| & BHTIE 2361 5 bk

NE, HOKEOEE S TZIRAHEI L T D EHEHN X
N5, 7 AMoKORE TR 15 B L SR 2R & 4 Huis
T5H &, WLERONFEME L U CHKRTIRL 745 B A8
2680kg/m® T o T2 PIKZIZIL 2720kg/m? ~& L5
L, BREEEIL9. 9%0°5 3. 3% ~EIK FLTWA T
O, WoKBIITEOEAT-HEWENEANTZEE X
LT EINTED. FTo, FERORPUL 10km SFAEIL
TERY, EGARETEICHROEHEL D .

6. EX

(1) AROEEHMN

TE HR B OO 52> B S X[ O YR BRI IR 23 kK D
REERZZIT5 ZENHALNI o720, T Ok
TEFHELL AD7=0ICB—T127 ABKEEO Lk
e, 14. 6km KAL & EE ORERYIN 2R3,
KT EEREO@BEKEN 7 7 v a ST
7eh, BRI & B ORI R & 2233 720 2
EEBETIUL, WHEOBEITE L 25008+
WOWENZ LD FROBED T PMMEL 725137 Th
%, UL, 14.6km TIX BRIV HEEED & MEM
WZHv, THI10 BERTIE, L5~2fEFDfEE R LT
W5, 2 SO D O ERMHEITIE & A L
WEBZHND DT, BN E O EE SRR
Ppo THEEENEIMLTWD LHEER SN D.

14. 6km TEENE < 72D DITHKRBIA L2 & &
OTHRFCToH 5. B E Tl O 2T
D BIENS 2T TR ITFRE S, FF#E» s+
Bz TtEHEns. 2ok, T#fTTx
MARARE 20, EmBHIS IO KRIZE - T
JKEMRRIND EEZDBND.

T T T T T T T T T 1 L

2000 - -2

JRAL 1. €

£ 104

Q <,

[ q-27
EﬂOOO— B

E5)
(T N B

8/7 8/8 8/8
12:00 0:00 12:00

—8 PERFOEIE I I D TAb R

(2) FAIROHEFEFM

X — 8 (2 EHHED 14. 6km (231 D IEER R 2R
T EEEKMIC X5 TWBEIT EIPEICB VTR
FKTHY, WEITXTTWO2 EIVVELZTRL TN,
F7o, BOKBEOWKOEITLEIT BRI 14km D553
10km XV b REDo7=. ZblE, FEEERO HHb
ED BN N T D RIEEME AR LTV D, BRIl
52 RNE 5 [XIRIEA ORI E Tl e B K
Bz X 5 B bl &S Eilicm < 2 & E0R
LTEY, FERITHRERD A =X LI X0 3
HHE S AN E s S AU THRICHERE T2 £ B 2 5
nas.

(3) EEMMOEILYEH

10km % 14km HEKATZIZEZVIERDN 90% %2 2 DIk
WTHo727, WKBITIT 10kn TIXFEOE E > 7=
BRI Lz, —J5, 1dkm TR MR A
IHD EHFDEE o TZIRE A HBL L2 3 X B 7R
olo. TIEICRIERDORKE W RBNZZ L
10km [ZHBL L 728 B3 A HOWPKIZ L D B HE#E IR
NTEZHOTIEHRLS, bEHLEHEFEL TR
BHLIEZEERLTND.

Bt - BLHEH A TR E BRER SN SIS I Z
B DT =, [EH B2 WA 5% IR HE rds & Ok
BV SR KIEE BT DT E BT — % Offik
Bz, ZZICRLULTHEEZRTS.

ZE Xk

DAL S, JTEF SRR, LA — o A RS B O TR -
JEE Sy A2 B3 2 BLHGR AL, e+ T SCHE 52, pp936-
940, 2005.

2)BLE DL, TR, ARG, (EP SRR I i
NS K Dl BB B R OHEE JTTE, R TR SR
49, ppl486-1490, 2002.

)P, FANGE WP 310 2% i & Lk o
BB, K LR 3 50 (CD-ROM), 2006.

(2006. 5. 31 &=4+t)



, 2 ,2006

MASS TRANSPORT AND ECOSYSTEM DYNAMICS IN THE INNER AREA OF
THE ARIAKE SEA -RESULTS OF THE 1*' YEAR-

5 6 7 8

Yuichi HAYAMI, Koichi YAMAMOTO, Takaharu HAMADA, Narumi KUWAE, Kenji YOSHINO,
Koichiro OHGUSHI, Ryuichi HIRAKAWA, Hitoshi MIYASAKA and Koji OMORI
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The following studies were carried out by our research group about the inner area of the Ariake Sea in
2005. 1)Analysis of environmental changes in last 30 years. 2)Tidal and neap-spring tidal cycle variation
in hydrography and water quality. 3)Study on particulate matter transport. 4)Study on phytoplankton
production. 5)Study on microphytobenthos on the mudflat. Recently, 4 environmental problems became
evident in the inner area of the Ariake Sea: the increase of red tides, change in sediment size to finer,
decrease in bivalve catch and increase of transparency. According to the 30 years data analysis, all of
these problems would be related to the particulate matter dynamics. Therefore, field surveys were carried
out to estimate the distribution of net particulate matter flux during a tidal period. Then, it was found that
the residual current system act as the trap of particulate matter in this area.

Key Words: red tide, transparency, tidal cycle, neap-spring tidal cycle, particul ate matter, mass
transport
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DENITRIFICATION IN THE TIDAL FLAT OF THE INTERIOR PARTS
OF THE ARIAKE SEA AND OCCURRENCE OF HYPOXIC WATER IN ITS
WESTERN PARTS

1 2 3 3

Masahiro SEGUCHI, Masumi KORIYAMA, Tetuhiro ISHITANI and Akane KOGA

! 840- 8502 1
2 840- 8502 1
2 840- 8502 1

In this study, the spatial and temporal distributions of denitrification rate and denitrifying bacteria in
the tidal flat, and the occurrence mechanism of hypoxic water in the interior parts of the Ariake Sea were
investigated on the base of experimental and filed observation data. As a result, the denitrification rate
was different greatly by 2004 and 2005. It was supposed that the difference was due to the environmental
changes of tidal flat by typhoons which approached or hit the Ariake Sea from 2004 to 2005. Moreover,
the denitrification rate and the number of denitrifying bacteria in the tidal flat of Higashiyoka Beach,
where was a typical muddy tidal flat in the interior parts of the Ariake Sea, changed similarly with season,
and their values were the highest from September to November. On the hand, it was considered that
hypoxic water occurred frequently in the neap tide of summer in the interior western parts of the Araike
Sea with much mud content and quantity of organic matter in the sediment. More, it was guessed that the
fall of the ability for transportation of oxygen from surface to lower layers due to the formation of
density stratification and pycnocline was one of the main causes of the occurrence of hypoxic water.

Key words: tidal flat, Ariake Sea, denitrification, denitrifying bacteria, DO, hypoxic water,
density stratification, pycnocline
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Diatoms in the north of tidal flat in Ariake Sea, Japan

( ) 1 2 3 4

9 b 9

Narumi T. Kuwae, Toshikazu Gotoh, Kenji Yoshino and Yuichi Hayami

840-8502
589-8511 377-2
840-8502
840-8502

AW N =

The Ariake Sea has a huge tidal flat area, which accounts for approxeimately 40 percent of total area in Japan.
In the tidal flat of Ariake Sea, a benthic diatom bloom as a major primary producer supports various organisms in the
tidal flat ecosystem, however, until now benthic diatom community has been little reported. We examined
taxonomically benthic diatoms from surface (0-5mm) sediment sample obtained from sitel (33°07°46’°N,
130°10°08”’E) and site2 (33°10°48’’N, 130°15°36’E) of the north of tidal flat area in Ariake Sea. Sampling was
carried out on 26th December, 2005 and 24th January 2006 when each site was not flooded. As a result, a total of
186 taxa belonging to 42 genera were recognized. In this report, we present the photograph of major benthic diatom
taxa in the north of tidal flat area in Ariake Sea.

Key Words : benthic diatom, tidal flat, Ariake Sea
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SEASONAL VARIATIONS IN VERTICAL DIFFUSION COEFFICIENT AND
OXYGEN CONSUMPTION RATE IN THE INTERIOR WESTERN PARTS OF
ARIJAKE SEA

1 2 3

Masumi KORIYAMA , Masahiro SEGUCHI and Tetuhiro ISHITANI
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2 840- 8502 1

From the data measured by Saga prefecture research in 1972-2000, sea water density difference and

density stratification parameter, which were one of the formation factors of hypoxic water, were clarified
in the interior western parts of Ariake Sea. Sea water density difference tended to rise in summer due to
increase of precipitation and river flow, resulting in an increase in density stratification parameter
because of formation of stable density stratification. Next, vertical diffusion coefficient and oxygen
consumption rate in the sea area were calculated by the box model As a result, vertical diffusion
coefficient tended to increase in summer-autumn and to decrease in winter-spring, and the seasonal
variation of vertical diffusion coefficient was closely related to that of density stratification parameter.

On the other hand, oxygen consumption rate tended to be positive (O, consumption) in spring-summer

and to be negative (O, production) in autumn -winter.

Key words: hypoxic water, density stratification, box model, vertical diffusion coefficient,

D.2)

oxygen consumption rate, Ariake Sea
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Discussion about the residual current over the head of Ariake Bay with numerical model

1 2 3 4 5

Takaharu HAMADA, Yuichi HAYAMI, Koichi YAMAMOTO,
Koichiro Ohgushi and Ryuichi Hirakawa

1 ) 840-8502
2 ) 840-8502
3 () 840-8502
4 ) 840-8502
S ) 840-8502

The formation of residual current over the head of Ariake bay is discussed with numerical model.
Density current field and tidal residual current field are reproduced with the diagnostic model and tide
model based on MEC numerical model and the contribution of them to the observed residual current field
is examined. Wind induced current is neglected in this study because of the calm weather in the
observation. The model may underestimate the density current, however, it is shown that its contribution

can not negligible even in the vertically homogeneous condition with less river discharge and spring tidal
phase.

Key Words:: tidal residual current, density current, numerical model
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RESIDUAL CURRENT OBSERVATION OF THE INNERMOST PART OF THE
ARIAKE SEA AND ENVIRONMENTAL ESTIMATION OF LAND AND SEA
IN THIS FIELD BY USING SATELLITE IMAGES

1 2 3 3 4

Koichiro OHGUSHI, Yuichi HAYAMI, Takaharu HAMADA,
Koichi YAMAMOTO and Ryuichi HIRAKAWA

840-8502
840-8502
840-8502
840-8502

Residual currents in the innermost part of the Ariake Sea were obtained from 12 hours velocity
measurements with ADCPs. The results indicate that estuarine circulation was dominated not only in
autumn but also in summer even if a distinct density-stratification was formed.

Secondly, a method to estimate the water quality of innermost part of the Ariake Sea by satellite
images was studied. The estimation models for not only the water transparency and temperature but also
the chlorophyll-a were developed through regression analysis. The satellite images were also utilized to

obtain terrestrial environment information. Land use changes in Chikugo River Basin for twenty years are
estimated by this analysis.

Key Words: residual current, Ariake Sea, innermost part, estuarine circulation, ADCP,
satellite images, water quality, Chikugo River Basin, terrestrial environment information
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TENPORAL VARIATIONS OF THE SAND BANKING
SEDIMENT IN THE ARIAKE SEA

1 2 1 2

Osamu KATO, Tomokazu HARAGUCHI, Masahiro SEGUCHI and Masumi KOORIYAMA

1 840-8502
2 840-8502

The sand banking method appears to be useful for improvement of bottom sediment
in the Ariake Sea. It is usually thought that its effect become less after only afew years.
The present study investigates the change of the bottom sediment in sand banking area
constructed by Saga Prefecture from 2001 to 2003.

Key Words : Ariake clay, improvement of bottom sediment, the sand banking ,particle size analysis
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REDUCTION OF WATER QUALITY LOADS IN CREEK USING CARBONIZED
WASTES AND PLANTS

1 2
Tomokazu HARAGUCHI, Osamu KATO

840-8502
2 840-8502

Two types of experiment were conducted for the reduction of water quality loads in creek. Carbonized
matter of thinned Japanese cedar tree and dead pine-needles were used for one experiment, and ice-plant
and sugarcane were used for the other experiment. For the reduction by using carbonized wastes, decrease
in total nitrogen concentration was larger for charcoal of Japanese cedar, and that in inorganic nitrogen
concentration was larger for carbonized pine-needles. For the purification by using plants, the significant
reduction of nitrogen was observed for ice-plant, which grew during the experimental period.

Key Words : Purification of creek water, thinned tree, pine-needle, ice-plant, sugarcane
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TRANSPORT OF SUSPENDED SEDIMENTS AND ITS EFFECT ON THE WATER
QUALITY IN THE INNER AREA OF THE ARIAKE SEA IN SUMMER

3 5 6

Ryuichi HIRAKAWA, Yuichi HAYAMI, Koichi YAMAMOTO, Koichiro OHGUSHI,
Takaharu HAMADA, Hitoshi MIYASAKA and Koji OMORI

1 () 840-8502

S () COE 790-8577 2-5

The distribution of the net suspended sediment flux during a tidal cycle was estimated with a field
survey in the Ariake Sea in summer. The quality of the suspended sediments was also analyzed.
Sediments were transported pward the bay head and accumulated at the area where the pycnocline
touched the bottom. Such an inward transport of sediments was induced mainly by the residual current
flowing inward in the bottom layer. The mean concentration of organic carbon in the suspended
sediments which were transported inward was 9 %. According to the stable isotope analysis, a half of
them would have terrestrial origin. In the intratidal time scale, the sedimentation and resuspension of
sediments occurred actively. These processes would be one of the essential reasons for the hypoxia in the
innermost area of the Ariake Sea in summer.

Key Words : Ariake Sea, Suspended Sediment, Net Transport, Stable | sotope
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STUDY ON TYPE RESTRICTION ENDONUCLEASE OF BACTERIA
ISOLATED FROM THE ARIAKE SEA

840-8502

2 840-8502

840-8502

Type restriction endonuclase activity in 50 strains of soil bacteria isolated from the Ariake sea

tideland at 55

was investigated. The endonuclease activity was found out 18 strains among tested

strains. Five kinds of restriction endonuclease ativity were determined by the A DNA digestion
pattern. The occurrence of active strain was same as isolated at 30 in our report of last year.

The producing strains are able to grow at 55

rapidly, but they could not grow at 30 . The

change of temperature of Ariake sea tideland seemed to be wide range though a year, so many kinds of
microorganisms alive in this sea and they may affect each other.

Key Words : Ariake sea, Bacteria, Typell restriction endonuclase, Growth curve, Isolation
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A STUDY OF MICROORGANISM IN ARIAKE SEA

1

2

3

Genta KOBAYASHI, Yukihiro TASHIRO and Fumio KATO

840-8502

840-8502

840-8502

Many marine products have reduced year after year in Ariake Sea. The ecological system (including
microflora) in Ariake Sea has been unbalanced by environmental pollutions. We study on the dynamics of
marine microflora in Ariake Sea and the screening for useful microorganisms and materials in the Sea. Vibrio
vulnificusis an estuarine bacterium that is capable of causing a rapidly fatal infection. In Japan, a recent
study reported a fatality rate of over 68%. Especially, there were many reports of Vibrio vulnificusinfections
in Ariake Sea. We isolate and characterize Vibrio vulnificus from Ariake Sea. Then we prevent against Vibrio
vulnificusand some diseases in nori Porphyra species such as Suminori disease by microorganisms .

Key Words Marine microflora, Suminori disease, Vibrio vulnificus DGGE, 16SrDNA
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MICROBIAL ENVIROMENT IN ARIAKE SEA TIDELAND

DETECTION OF BIOLOGICAL FACTOR RELATED TO THE MOVEMENT OF
BACTERIAL FLORA

840-8502

The seasonal and monthly dynamics of bacterial flora in the Ariake sea tideland has been
investigated with physicochemical factors, such as temperature and nutritional condition. Among those
physicochemical factors, the temperature and the precipitation were considered to slightly influence the
dynamics of bacterial flora, however, the relationship among them was still obscured. Thus, the
existence of bacteriophage as the biological factor for the dynamics of bacterial flora was investigated in
this study. It is known that the pathogenic bacterium of Suminori disease is detected in the winter when
Nori cultivation has been started in the Ariake sea. When the appearance of bacteriophage infectious to
Suminori pathogenic bacterium was investigated, the bacteriophage was detected only after Suminori
disease was observed. According to the result obtained in this study, it is strongly suggested the
existence of bacteriophages specific to certain bacteria and they have possibility to be the biological
factor for the dynamics of bacterial flora in the Ariake sea.

Key Words : dynamics of bacterial flora, biological factor, bacteriophage
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PHYSIOLOGICAL FUNCTION OF FISH-EGG PHOSPHOLIPIDS
ON LIPID METABOLISM IN OBESE RATS

1 2
Teruyoshi YANAGITA, Bungo SHIROUCHI and Koji NAGAO

840-8502
840-8502
3 840-8502

Dietary effect of fish-egg phospholipids on lipid metabolism was compared to that of chicken-egg
phospholipids in obese, hyperlipidemic Otsuka Long-Evans Tokushima (OLETF) rats. Two groups of rats
(6 rats each) were fed for 4 weeks diet containing 2% of phospholipids from fish-egg or chicken-egg.
After 4 weeks feeding, OLETF rats revealed obesity and hyperlipidemia. Although growth parameters,
such as food intake, food efficiency, and body weight gain were not affected by dietary phospholipids,
liver weight and abdominal white adipose tissue weight were significantly decreased by fish-egg
phospholipids feeding. Dietary fish-egg phospholipids lowered serum lipid levels and suppressed hepatic
lipids accumulation, compared with chicken-egg phospholipids. Those effects were attributable to the
suppression of fatty acid synthesis and the promotion of fatty acid b-oxidation in the liver by fish-egg
phospholipids. In addition, fish-egg phospholipids increased adiponectin level and diminished glucose
level in the blood of OLETF rats. These results suggest that fish-egg phospholipids have beneficial
physiological activities for prevention and alleviation of life-style diseases.

Key Words : Fish-egg phospholipids, adiponectin, lipid metabolism, OLETF rats
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Biological activities of the components derived from nori seaweed from the Ariake Sea
in human neutrophils and investigation of polypeptides in these components

1 2 3 4 5 6

Ryo HAYASHI, Daisuke SUGIYAMA, Masahiro YOSHIKI,
Satoshi OSADA, Ichiro FUJITA and Hiroaki KODAMA

1 840-8502
2 840-8502
3 849? 0932
4 840-8502
S 849-8501 11
6 840-8502

Biological activities of the components derived from nori seaweed from the Ariake Sea was evaluated in
human neutrophils. The components exhibited no agonistic ativities toward chemotaxis in human
neutrophils. However, human neutrophils treated with the components increased in chemotactic activity
compared with untreated cells when stimulated with formytMet-Leu-Phe-OH. A similar phenomenon
is known as ‘priming’ of human neutrophils. To explore the priming agents composed of polypeptides,
quantitative amino acid analyses were carried out by phenylthiocarbamyl method. As the results, it was
suggested that the components contained the free amino acids and the polypeptides.

Key Words : nori seaweed from the Ariake Sea, polypeptide, human neutrophil, priming
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A VIBRIO VULNIFICUSMEASURES
APPROACH OF CLINICAL MEDICINE -THE FIRST REPORT-

1 2
Mikio NAKASHIMA and Hirotaka OISHI

1 849-8501 5-1-1
2 849-8501 5-1-1

Necrotizing fasciitis followed with septic shock caused by Vibrio vulnificus is relatively rare but life -
threatening infection. Our previous report indicates that more than half of patients in Japan are reported
from hospitals in northern Kyushu, especially in four prefectures around the Ariake Sea. Instead of the
high mortality rate, little information is available about its virulence, pathophysiology, and effective
treatment. The aim of this study was to educate people to V. vulnificus such as patients with liver
dysfunction or immunosuppressive diseases, to prevent an outbreak, and to reduce the mortality rate of
this marine and food borne infection. First, we established an information network system among 17
emergency hospitals in the region, where clinical information regarding an outbreak, treatments, clinical
course and prognosis of the patients was communized. In 2005, two suspicious cases were reported in the
network, and V. vulnificus was detected from one patient. In order to identify V. vulnificus quickly and
accurately, we developed the new culture plate. We also reviewed antibiotics which were recommended
for empiric chemotherapy for V. vulnificusinfection.

Key Words : Vibrio vulnificus Septic shock, Necrotizing fasciitis, Information network, Antibiotics
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A VIBRIO VULNIFICUSMEASURES
APPROACH OF BASIC MEDICINE -THE FIRST REPORT-

1 2
Hirotaka OISHI and Mikio NAKASHIMA

1 849-8501 5-1-1
2 849-8501 5-1-1

Vibrio vulnificusis a halophilic gram-negative rod bacterium in marine waters categorized at 1979 by
Farmer. This causes necrotizing fasciitis and sepsis mainly in patients with liver dysfunction through
ingestion of raw fish or shellfish, which has high mortality and short latent period. Our previous studies
indicate that half of the cases in Japan were reported from northern Kyushu around the Ariake Sea, and
that the pathogen is present in high numbers in seawater and oyster samples collected from coastal areas
of the Ariake Sea.

However there are not fully understood about the behavior, virulence of Vibrio vulnificus risk factors of
the patients, and so on. We are carrying out the prevention promotion, basic and clinical studies as
measures of this fatal disease. The approach of basic medicine of Vibrio vulnificusinfections is discussed.
Promotion of basic medical studies may lead to more appropriate treatment and preventive measures.

Key Words : Vibrio vulnificus Basic Medicine
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1 Vibrio wulnificus 16S rRNA gene

Vibrio wulnificus 16S rRNA gene

2 Nilsson'?
9 18
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Standard strain
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Pt2 dead <10 10 | 10 | 10 | 10 40 10 40 unknown
Pt3 dead 10| 10| 10| 40| 10| <10 40 10 onget day
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-7 Micro-IF assay Vibrio wulnificus 4 5
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TWO CURED CASES OF SEPTIC SHOCK WITH NECROTIZING FASCITIS
IN SAGA MEDICAL SCHOOL HOSPITAL

1 2 3 4
5 6 7 8

Shinji MITSUMIZO, Yoshihiko KAGAWA, Hiroko AMEMORI, Yukiko URA
Yoshinori MAEDA, Kazukuni ARAKI, Hirotaka OISHI and Mikio NAKASHIMA

1 849-8501 5-1-1
2 849-8501 5-1-1
3 849-8501 5-1-1
4 849-8501 5-1-1
5 849-8501 5-1-1
6 849-8501 5-1-1
7 849-8501 5-1-1
8 849-8501 5-1-1

We experienced two septic shock cases with necrotizing fasciitis (NF). Both patients had eaten raw
shrimps a few days before the onset. In the first case, a 35-year-old female with multiple endocrine
adenomatosis was admitted to our hospital with general fatigue, high fever and eruption of the lower legs.
V. vulnificus was isolated from the venous blood culture performed before admission to Intensive Care
Unit. The other 66-year-old male with chronic liver disease due to hepatitis C virus had sudden onset of
severe pain with upper extremity and high fever. In the second case, Streptococcus pneumoniae, but not V.
vulnificus was proven by blood culture. In spite of the severity of the clinical pictures, both patients
survived due to intensive care including extensive treatment with antibiotics and surgical debridement.
Because of the high morbidity and mortality associated with severe soft tissue damage in patients with
liver cirrhosis or immunosuppressive condition, effective treatment would include preventive measures to
educate high-risk individuals, early search for and recognition of the disease, aggressive antibiotic therapy,
supportive care, and, in the case of NF, aggressive debridement.

Key Words : Necrotizing Fasciitis, Vibrio vulnificus, Streptococcus pneumoniae
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(CVA1)

Vibrio vulnificus

DEVELOPMENT OF RAPID IDENTIFICATION AND ISOLATION OF VIBRIO
VULNIFICUSUSING THE CHROMOGENIC SUBSTRATE CULTURE PLATE
(CVAI)

1 2 3 4
5 6 7 8

Yukari NAKASHIMA, Megumi TAKAY AN AGI, Kouji KUSABA, Zenzo NAGASAWA,
Hirotaka OISHI, Mikio NAKASHIMA, Osamu KOMATSU and Isao MANOME

1 849-8501 5-1-1
? 849-8501 5-1-1
3 849-8501 5-1-1
4 849-8501 5-1-1
> 849-8501 5-1-1
6 849-8501 5-1-1
7 329-0114 143
8 329-0114 143

Vibrio vulnificus is a gram-negative rod bacterium associated with septicemias and necrotizing fasciitis
in humans. Although nothing has influence to a healthy person, patients with underlying liver disease are
particularly susceptible to life-threatening infection. Early identification of bacteria species, prompt
institution of antibiotic therapy and early debridement are the mainstay of successful management.
Accordingly, a new technique that can identify the organism quickly and accurately is required. Using a
biochemical protocol system, the identification of Vibrio vulnificus has been performed as characteristic
colonies, grown on thiosulfate, citrate, bile salts and sucrose agar plates, which take around 48 hours.

In date, we are developing the new culture plate contained chromogenic substrate (Chromochecker
VAL; CVAI) for identifying Vibrio vulnificus We confirmed that CVA1 could identify Vibrio vulnificus
among several bacteria species causing NF, and other Vibrio species such as V. cholerae and V.
parahaemolyticus

Key Words : Vibrio vulnificus, Chromogenic substrate culture plate, Necrotizing Fasciitis
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2

Traditional fishing—gleaning strategies on tidal flats of Japan and Korea 2:
A case study in South Korea as viewed from ecological anthropology

Jun TAKEDA
840-8502 1

People concern as well as interest about tidal flat resources are also rising greatly. The ebb and flow of tidal flats
is nature-intensive. The natural energy of tides and the habits of fish have made the people engaged in marine
resource-gleaning activities on tidal flats. A good catch of various kinds of marine resources has endowed the people
with self-sufficiency on tidal flats since ancient times. Such ecosystems with reef flats on coral reefs and tidal flats
have afforded local people, by giving them a chance to catch species diversity without being regulated by seasonality.
Tidal flat ecosystem has so far ensured food sufficiency and availability of biologically diverse marine resources
throughout the year. Traditionally, fshing-gleaning activities have been carried out on a daily basis by women,
children and the aged, using non-specialized techniques on tidal flats in Ariake Sea, Japan and along the west coast of
South Korea. Tidal flats are covered by the sea twice a day when the tide is at flood, and they are uncoverd twice a
day when the tide is at ebb.

In this paper the traditional fishing-gleaning strategies on tidal flats in South Korea are focussed and examined.

Key Words Tidal flats, Traditional fishing-gleaning activities, Marine resources, Ecological anthropology,
Hampyong Bay, South Korea.
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CHARACTERISTICS OF FISHERY COMMUNITIES ON THE ARIAKE SEA,
SAGA, JAPAN

Munetoshi YAMASHITA

840-8502

The purpose of this study is to clarify the characteristics of fishery communities and its regional
background from the geographical point of view of the coastal region on the Ariake Sea, Saga, Japan, with
small area statistics and multi-variate analysis. The data sources are the fishery community statistics of the
Census of Fisheries 1998, Ministry of Agriculture, Forestry and Fisheries.

In order to extract the characteristics of the 74 fishery communities, total 28 variables of socio-
economy are gathered. The data is subjected to the factor analysis followed by the cluster analysis. The
results are described as follows: 1) 7 factors are obtained. The first factor can be interpreted as 'development
of fishery communities'. The second is 'productivity of fisheries' and the third is 'employment in fisheries'.
2) The total 74 fishery communities are divided into 7 groups. The main characteristic of fishery
communities in the Ariake Sea is clearly defined by seaweed production, while active strategies are also

vital.

Key Words : characteristics, fishery community, factor analysis, cluster analysis, Saga, Ariake Sea
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Conservation of Multiple Cultural -landscape in the Inshore Ecotone, Ariake and Yatsushiro Sea(1):
The artificial and temporary wetland in winter-paddy field and the Wise Use in the zumi reclaimed land,
crane- wintered (migratory birds)

Tsutomu IGARASHI
840-8502

It is important to consider the ecotone in seashore , especially in the argument of conservation of wetlands. The secondary
ecotone as a transitional zone from reclaimed land to tidal flats is very important spaces. Because there is a bio -diversity
and multiple subsistence by inhabitants. In addition , these sustainable production and life style formed multiple cultural

landscapes.
A great deal of effort has been made on the reclamation or land improvement in tidal land. What seem to be lacking, however, is

a consideration onsustainability of the reclaimed land and a sustainable subsistence system. This sustainability was made possible by
the single -dike type reclamation before introduction ofinpoldering ( the duplex-dyke type reclamation) in the after Word War . The
main reason is that most settlers engaged not only farming in reclaimed land, but also fishery in tidal flat. This multiple subsistence

offers the key to an understanding of the sustainable use of tidal land.
In this paper, onservation of multiple altural landscape in the mnshore ecotone, Ariake and Yatsushiro Sea ,

especially, the artificial wetland in winterpaddy field and the wise use in the Izumi reclaimed land, crane- wintered ( migratory

birds ) are discussed.

KeyWords Seashore ecotone, Cultural landscapes  temporary wetland, winter paddy field, sustainability, wiseuse, Ariake
Sea, Yatushiro Sea, lzumi reclaimed land, reclamation, migratory birds, crane
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Comparative Study on the Wise Use of Tidal Land in Ariake Seaand Asian Coastal Regions

Tsutomu IGARASHI, Tsukasa INAOKA, Jun TAKEDA, Kazunari TSUI and Miho FUIIMURA

840-8502
840-8502
840-8502

840-8502

840-8502

Tidal land is recognized as an ecotone which consists of biodiversity. Tidal land produces diversified bio -resources and
enables people to use for fishery, marshy plants gathering, water fowl hunting. Such area is well-known as “Commons” and has been
wisely used based on various social disciplines of use over the world.

Our research team has been conducting a research on resources use and traditional occupations at tidal lands including neritic
ground. The purpose of our research is to find alternative ways to revive Ariake Sea by identifying cases of wise use of tidal land from
various viewpoints of ecology, culture, history, community, ethnicity, etc.

Last year, we conducted preliminary researches on wise and sustainable use of tidal lands at Korea, the Yellow River delta in
China, the Red River delta in Vietnam, the Gulf of Siam in Thailand, and Sundarbans in Bangladesh as well as Ariake and Yatsushiro
Sea. Through those fieldworks, we have found that those areas hold some practical ideas for wise use of tidal land; even vast areas of
ecotone in tidal land have been disappearing over the world year by year. We are now preparing for WEB page to present the actual
cases we have identified.

KeyWords ecotone, biodiversitycommons, wise use, tidal land, digital archive, Ariake Sea, Yatushiro Sea, Korea,

the Yellow River ddlta in China, the Red River ddta in Vietnam, the Gulf of Sam in Thailand,
Sundarbansin Bangladesh
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