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Fig. 2. A bottom water sampler and a self-recording
apparatus having multiple sensors (temperature,
salinity, depth, turbidity, chlorophyll-fluorescence,
photosynthetic active radiation and oxygen) (Hoshika
et al., 2003).
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Fig. 3. Horizontal distribution of temperature (‘C) at surface water.
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Fig. 4. Horizontal distribution of salinity (psu) at surface water.
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Fig. 6. Area which more than 1% of surface radiation reach to the sea floor (E. Z).
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Fig. 8. Horizontal distribution of chlorophyll a (ng 1') at surface water.

SNGdolz, BBHOS—5H OEWE/Chlaltid, WKFEBHERNTKEL &MWL Tz, —F,
ERAWIIHS T 510, 1171213 E/Chlalt 3 &K TIRIZH —2EZ R L. SENPHE®LT, 5
REMHDI0A 12, ChlaiFE 3k TRAMEZ /R L (25—35pug 1 F2E),

St. 20ClE, 1A ZBREIAEAMEEE TEL, FICHEDNKWSH, 10121, HREOL %&b 5%
PLEDOFEAIE T THEL Tz, BEESEEROEEL, BEMOSH, 6/, MUBHIZKIL > TWwT,
HEIEAT I C O S8 % B OB IZIEAFIE L CChlad 30 L T\ 7z, & /Chlaltis, BN 2@ <
RIEICH— T H > 7275, SRIERAOMBEIHTH 2107 I2i/MEDE S N iz. $72, St 18FKEIC10
H1Z, &AM TChlLaltEDRKEIEON B—8 ug 1), TIN50 ehs, MW TI 7 b ik
JE L ERT SO 2 Z0EIEE I, BHIMIMZE L CIOHRDEB NI EFPL L o7,

£ =5
EEEE. REOHFH
SAMS8A ETOMEI L, 107 L 11 A DERAMTIE, Kir, Hr, EVE, tETEE L0, W,
ChLaD 53 Ai /8% — TR E BV R SNz, BRI, $EEO —FBm AN AT % 8T H 81 A58



JEB B A EEREE, 200 7 1 va ROEIEOFE - IHEES) 47

Turhidity { ppm) Turbidity { ppm] Turbidity (ppm}
a ] 4 § ] w0 ] ] ] ] i ] 2 4 £ £ 1
3 . . . = . B = — - —_— -
1 0 n
E = 20 0
E w an an
a
0 g4 a0 a0
] £ 50
JUN.
- MY - AUG
N " 1o 4 ] ] 10
—5t.18
£ -
E- 5t.14
o
S =5t
| = 5L5
ol oct. | NOV,
Fig. 9. Vertical distribution of turbidity (ppm) at Line A.
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Fig. 10. Vertical distribution of turbidity (ppm) at Line C.

NOW,

Wi, B O - REEMICX o TR IR S KDL ) R SN, 8A L1012, Kok
B OFRRE 1B WIS EAA S N725S, ZIUIE AR EI O KEEICE ) 28 L2 ILEN 25 0
WIKMADHELEZ ONL, BHIIIPTEHEE L TVDE0, BRRAEDS ONERKOZEL R %
FC, TR L DS IEEO OIS 5 72 St 111E— ﬁx B S BEDEHVAS, T IUZBIFT R
U THNED D DFEEEZZITRT VI LR, MRV 72O ISR E RIS N3 Wi E oY iEE:
DEWHEREEZZ SNz, E512, 11HICIES 20128 W THOBIEDTHE TKEZES miHTE25H 8 TR
o TWzAS, ZAUEH S 2 ICAREE BB IZHE ) E D S OFBRER T2 X 2 00ERNRTH Y, R
B SN 7-C— BISGHTHEIC L 2 EFEEROMIT (RFERK), KES mTRRIEEYRDOHETH-72, TN
DT D, HMBMEREERAG LM DECDPBE Y ORI EEE IS KREEHT LI LWL 2L
otz

Chl.aDZEE - BEEEHE 7YV EE L DBEE
St. 18T, C— 138 M TS X A IEMEERE RO FIRAKESY, —#%I220—25mffThsb I ens (RE
5, 2007), KiF25 mPLEDER K OHFEMNEDOChLald, BB S LMY 75 >~ 27 b v RZFDF b



B BRI - BN - ANE—E - TR EOEE

Turbediyippni. Thsijgh’}, TurkddfyiChl & Turkidity [ppm. ThLalpg |, TurbidiyiCh 2 Turhadtyippm|, Chiajsnttl TurteddyChie
] 1 ] 3 i 5 3 ] i i ] 3 i [1 £ ¥ a 1 F 1 i 5 5 T
n 0 S o -
E ”-_-_—-—__ ’ = - g -
£mw -!’A § e i ® | .‘t_
2o il\ L n KL B
Om | r | - w | Sy
3 | , | ", =
5| N MaY s | ]SS N S _AUG
» I . I .
E 1 5
o 509 = 1500 w0 1 0 2] oo q 1m 20 E i
EARTum M s PaR e m 1) PiFimmal mas’)
Twieddyiopmp, Chisfiig H], TurksdtyTnl 5 Turtedtsippmi, ChLaig H |, TorbsdbyTnl s
] 1 H 1 A 5 [ Tooa 1 ] 1 a H & ?
@ — L]
i
- § .":-_- = 5
Emn = - = Turbidity
% 15 :f . Chla
= III i;_ Ta— 0
F ] J— idi
: . — ocT, = MOV, TurbidityiChl.a
" I P
i
L) " L L c O | (0] e 3 -
P& umol m< 57} PARpse M7 &'

Fig. 11. Vertical distributions of photosynthetic active radiation (umol m~2 s7'), turbidity (ppm),
chlorophyll a (ug 17") and turbidity/chl.a ratio at St. 18.
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Fig. 12. Vertical distributions of photosynthetic active radiation (umol m~2 s '), turbidity (ppm),
chlorophyll a (ug 17") and turbidity/chl.a ratio at St. 20.

TA YA, BRERT, LRSI OBAR T2 X L-b D LHESN L, KEICBI2EE0MI
EChLaS BIBRIZ W 2 &2 5, MRS & R O BREK T O FRIIChLaz T L A EE LR VR 75~
I MNHROTNIAS R, BT T 00 N DR, ROHR T EOFAERKTCTHD L EZ %néo
1A, K23 m2 S _ B2 THFEIR0.67° 5 1.6 ppm!ZHEI L, Chlald1.453.5 ug 1 IC&H L
TWize 10K LMW 7T > 7 b ORBEPREREEEZ SNDLH, THY 0)3Féli%iﬁ“(§)6tﬁ)7
P EEIIIFS L WA Th 5,

CT 14 DSt 20T, FE LV LEE CChlLailRENRE o720 CTA ¥ OFMISIZ, HBIEKENK12 mi
ETH D720, WHITHET CHERAMNRGHEEDELE L, éﬂdff;‘c"lﬁ&ﬁ%ﬁbnfw 2o Tz
O, EREPOEREL TSI T > 7 VIR ABEEERIEL, 518, RAEMMEOMEE S LI
D, ERCChlal2ENE ko Tz b8 d N D, F72, H4E%E L TSt 200ChLaifE L, St 18L& D %



JEAR#EIC B 208, s 0u 7 1 va ROEBEOT - N4 49

L1352 8/ <, RErFEBEEsEL, AL 7 ) OlPFEETH L LRI NL, FIES
(2007) 1%, 20054FFE (2 RIS CHEEBII 24TV, CT A > OSFEIIZEFE 28 U CHBREISEVIC O b
573, ChLad HiRETHZ I b, Wd 5 VITIKE 2 S MG S N REESHY 77 >~ 7 b U IZad
IR ESNZ 720, Ry E, BRBEBREEICR > TWA I LEBHL TV A,

FEEEDO T H ) MK ES M ELEOWRIETH S 2 &0, S OFBBEAKICHEL 7S 7 %
JEABGIEET L VHIE LR T W B TH 5 L L2 &1L (Cahoon and Cooke, 1992; Maclntyre et al., 1996),
Yamaguchi et al. (2007) 1&, JE B EEVEE ORISR IS A EDICE A TV CURAEMMIES A2 o~ o0
NYMADBEELREL > TWAEIEEFMEL TWD, T2, KEI0 mfIEO K EEER 2 H 5 sk T
25, WWAREIZE ) TE - REIGEIR, THVOMELS>TWAIEDNEZLNLDT, BiBKTF O
THCRT B A LEE 2D, o T, AR, TEDSKEI mE TOERMEL & LRERRD
MEPLEESND,

F 72, 20054EOHIE S (2007) DOEIHIAEF L FIC, SENHIMEZEL T, HERGOHOI10H 25K D
ChLail2 FEEA S <, FKEFEDMBERA DRI, |- K2 5 KBRS A NI K I Sz 20
LEZOND, ERS (2008) 1&, 2006~74HICHF CTHETEDO 7Y OEFBROMBEI A 2 /ER L, B
PREEFART VDAY, 20074E 1310 PP RBFRIEDOE =27 Th o720 S 512, JEBEET20044E 70 5 5
L TWB 73 ) SRESESAHEOERICE 5L, 10325 1NF 2T THENEERT 2RI NS
Lo, KFEOWYW T T 20 b - Th— APERFRLENTWLIREDEZONL (O, £FEL),
L7z2HoT, THVEBEEZZ D ETIRAZIT TR, ZOBHOREDEOLKREEZ LLEXH D,
PN E DR L 22 ZRLT-H A 10 yumBBELL T ORTICHEH LAMESLETH L, S512, H5 (2001)
Z, EBEEC BT T ) OHBERE DR TS > 7219854F 1213, ChlailFE DETPH A FEIE TH4.5 pg 17,
JERE TLlAH5 pg 1WA LT 5, AIFZEIZB VT, St. 20 DKZERO—5 mTH 5 724 FHChl.ald2.96 pg
1" CHALI 0D, RELRDHWTT V7 b OKIEZDS DDA LT B RS RIS, KR
HRER OB T 5 RINVER R EA MK OBIT b EETH 5,

#OE

RO EREIZH 2, BN B 72720727 XK ERTFERTRAM (LSS U] BLULE
REMEM (2] OMEZECOFMAOBRIEHNOBERL LT, &b, KR, KERFELK
FERE > 5 — W PRI OKEERTZERT & O ILFBEZE TR PRI BT 5 X > b 2 0O PRl 15 0 Fi 5
D=L LTTDN, [IREBRFHBERIIZE] B X0 [KEEREMINARITFE IR\ T ) 5
MIED -0 DML ] OTHIHZEEZII 2 LICHEEZELT 5,

5| Ak

Cahoon, L. B., Cooke, J. E., 1992. Benthic microalgal production in Onslow Bay, North Carolina, USA. Mar. Ecol.
Prog. Ser., 84, 185-196.

EOBE - BH - ZHIE. 2005, #H- @A FRERTREIC X 2 2 7 WRRRBI . A HREE. 37
125-132.

EOEE - FRmW - L 3 - HBIFIL. 2008, SREHIEREEIRE & HEIEDOH ) HiIZowT. —Il -
NE T OBtR—. 28 [J5BEFEES] L - I - EOMEERE L ORI DFFFNIEEEZH#5,
IR BE AL, 72, 311317,

REPEA - HBFER - G20 - TR - EOEE - HATEET. 2007, J5FAEE RS 51T 5 B
HEEDOFMEE) &R & DR, F6loliEE & EW B & I EFEREEDISTEFAMNIZB T 5 > > D
4 EEHE, 129-135.

Hoshika, A., T. Tanimoto, Y. Mishima, K. Iseki and K. Okamura. 2003. Variation of turbidity and particle transport in
the bottom layer of the East China Sea. Deep-Sea Res., 50, 443-455.

—IAETEA . 2008, KIKAREL & V72 79 ) SR A O SRR S B S A 0F5E.  IA B AEKFBEAEY B
WFFEFHE Law XL, 47pp.



50

B BRI - BN - ANE—E - TR EOEE

=5 m. 2001, FEPEERDEINEEOKE LS. KSMEAKGFFHH, 3, 19-25.
ERTE - FHEEY - EOEE. 2008, PETFEICBT LT OEMEAM. 2008F0KT 7> 2 b 2F
AN p XFREFASFHELGE, p. 113

Maclntyre, H.L., Geider, R.J., Miller, D.C. 1996. Microphytobenthos: the ecological role of the “secret garden” of
unvegetated, shallow-water marine habitat I. Distribution, abundance and primary production. Estuaries, 19, 186-
201.

Morel, A. 1988. Optical modeling of the upper ocean in relation to its biogenous matter content (case I waters). J.
GeophysicalRes 93, 10749-10768.

M4 A= - 3% I - EERE—ER - EHEEA. 2002, WEPE - BEICBITAEFEOY Y05y
ki é: ﬁq#@ﬂr.;a@fa?i%. HFIEEIIE, 39, 171-179.

BHE A, 1996, RRAEMRO T LD ERE. p. 67-70, WFNHOAEYER & 5B, WA - MRE

B b 5h (i), EELELEM, ﬁ'i?'i

HlE S 7 - FRBIRITE - FHEEE - TR - EOEE - BT 2007, BR80T 5 R R URLIR
BRI DR - ST & AR A TE & @E&J@ 556 o] RS & W B & DT IRIE DS IZ B 55
SR TY AR ELE, 123-128.

KAG # - AAREE - AR L 1990, 7 ) MR A ERER. (TR AHEK R, 1-9.

R A RE R TE R . 1999, MDA, 161 pp.

Spillman, C.M., D.P. Hamilton, M.R. Hipsey, and J. Imberger. 2008. A spatially resolved model of seasonal variations
in phytoplankton and clam (7apes philippinarum) biomass in Barbamarco Lagoon, Italy. Est. Coast. Shelf Sci., 79,
187-203.

Suzuki, R. and T. Ishimaru. 1990. An improved method for determination of phytoplankton chlorophyll using N-
dimethylformamide. J. Oceanogr. Soc. Japan, 46, 190-194.

ESTEW. 1987, 79 ) M ARSI AT ERE L2 7 ) O, FREKSIR, 45, 41-48.

£ B 1996, FEPEAFED O SAHAEFEANOLE, pp. 57-66, WHMNIEO LY IR & BB, RTAF - AR

By oA i), EEHEAR, S0

Yamaguchi, H., S. Montani, H. Tsutsumi, K. Hamada, N. Ueda and K. Tada. 2007. Dynamics of microphytobenthic

d:

biomass in a coastal area of western Seto Inland Sea, Japan. Est. Coastal and Shelf Sci., 75, 423-432
Yan X., G. Zhang, and F. Yang. 2006. Effects of diet, stocking, density and environmental factors on growth, survival,
and metamorphosis of Manila clam Ruditapes philippinarum larvae. Aquaculture, 253, 350-358.



EIPE BT 2 RBREE, 2007 1 va ROEBEOFRE - N4 51

Seasonal and spatial variations of optical properties, chlorophyll a and
turbidity in Suo-Sound of the western Seto Inland Sea, Japan
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Abstract From May to November 2007, we investigated the seasonal and spatial variations of
temperature, salinity, optical properties, chlorophyll-a and turbidity in Suo-Sound of the Seto Inland
Sea in relation to the Manila clam (Ruditapes philippinarum) production. The bottom turbid layer
was found throughout the Suo-Sound, particularly in the western shallow area (bottom depth: about
10 m) which chlorophyll a concentrations were significantly higher than offshore. Generally, the
entire water column of western area (bottom depth: less than 20 m) was mostly the euphotic zone.
As the fishery grounds of the Manila clam located in the mud flat and the areas less than 5 m water
depth, they inhabit in potentially productive area of phytoplankton and benthic microalgae. Also, the
highest chlorophyll-a concentrations were observed in October, approximately a few weeks before
their autumn spawning period. These results indicate that the marina clam's production is apparently
coupled with local environmental factors and seasonal events related to the phytoplankton
production.
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