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Relationship among primary production, marine environment and
fisheries production of bivalves in the Seto Inland Sea

. Lk
Masami Hamaguchi

33

Abstract : The manila clam, Ruditapes philippinarum, is widely distributed all over Japan
and the most common and commercially important shellfish in the country. The Fisheries
production of Manila clam in Suo-Nada, which amounts to more than 90% of the total clam
production in the Seto Inland Sea in mid-1980s. Maximum fisheries production of the clam in
Suo-Nada was 41883 metric ton in 1986. However, the census shows a rapid decrease in fish-
eries production of the clam since 1990 and its was less than 100 metric ton in recent years.

During the course of the research on the possible reasons for the deterioration of produc-
tion, we noticed lots of reasons as follows; 1) the marine environmental conditions have grad-
ually changed since mid-1980s with global climate changes. 2) Nutrient level of the Seto In-
land Sea has gradually decreased by tighter regulation of total emission of nutrient salts. 3)
Overexploitation of the natural resources of the clam has rose in demand by crash of other
local population.

In this review, I summarized and reanalyzed the relationship among the primary produc-
tion, marine environment and fisheries production of the clam in the Seto Inland Sea. In the
results, water temperature in winter was gradually increased since mid 1980s, and the fish-
eries production of the clam was inversely related to water temperature in winter. Similarly,
nitrogen levels was gradually decreased since mid 1980s, and the fisheries production of the
clam was related to concentration of the inorganic nitrogen in summer.

The fact shows that one of the possible reasons for the deterioration of the clam produc-
tion would cause by changes in marine environmental conditions.

Key words : manila clam, marine environmental condition, Suo-Nada
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Fig.1. Fisheries production of Manila clam in Japan
and the Seto Inland Sea from 1955 to 2006.
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Fig.3. Running means of five-year data of water
temperature during winter season in the Suo-Nada
from 1975-2006.

WP N % o EAUE (2001) B X UMRGE - 1
1 (2007) &, AFEOM L 2 2 HEHOLELY K
FDOYANRHRSLZEIZX o THBELTWASDS, 1993
AE L 20044EDOFEAERZ KT 5 &, O TRENS
56 L 72 4% B2 B\ T Skeletonema 7 5 Chaetoceros
NEEEMAZLLTEY, TOREROMEDE LT
IR L NV (Bu=2kv) OZETE R L
L TwWad, T2, 1AL (2002) X)L BBICHKAT
HZRHTOOSERZREORMWE#H 2B L, BN
BTN 7 b v o MBFEO BRI DOV TH
RTWb, TNHOH|ENS, THUMNRIENLTW
TR EHAETIE, BIZIE, 7uu 740 aOftiidFE
LTh, MRS 2T 7 b OREMEAPEILL

TWALIZEDNHLNTHL, 2O LiE, ThxFIH
T3 X0 BRI E o> THOMEDZAL L T
WHIERRLTEBY, BOAEWEETOEAITKE
BRGS0 LML,

P CINS 2T LI LIRS R ETIEAR
WS, EWAR T &, IR T ORI - Al
(1985) DKW ZALF B D, FEBEEO 7 H1) Dt
RN — 27\ ETLHEAOWY - B 75 v 7 b v
OHMEAFFICTHRSN TV D, Z0720, BE 2
DOIFH - A (1985) L[ LNV OFAEHSTE UL,
[FHESRCTIE 7 ) OHERD L h o 72 &, BED
Ky - By 75 v 7 b v OFKOENE TS5 2
EHMEETH Y, T OB L BREOMGRE
Z25H L CEEREENMRES NS,

CDIFA, HIX T RO 20 i B 2 2 JE B
THEMBEAKILOBESRDOLNTBY, TORWIE
FERELIC X D SRS R TW D (B 213 B S,
1993) o JE Bl i D B e IR FL O TEBFE N D Tidbk 4
A S5 (BRE, 1989 #E 5, 1996a; i S,
1996b) . FL4E, A S (2002) X, JE K E W
AEDA% % 5 5 1E O 1K & BEEHEAL DT
WAXBEEYEDSH O, ILEDIT K2 & %I B R
KAPEEENL EHMELTWDH, DL ) EHBE
AL, FRAEAEYBEIEEL 52 5 2 3G
ENBOT, 5k, FFICHETT 2 LEN DL EED
505, BT 2 BERFKMOFEAZ, BTN
WA & FERIC 7 4 OIER DL H o 72 0139
A% < (T R IX K EERFZERT, 2006), L722%- T,
COZENRTH)OBPENE TR > TV RWEE R
bbb,

—J, ENPANOMEREOEALD AT, WM
FIHECHE R ORAFKEO LHTH S (IR
2003 ; W8T XK EERTZERT, 2006) 0 A A DA F
KU 19864F % 2 Z N LIT & A RIC LA L Tw
% (Ishii et al., 2005), %7z, JEB;ETHEFKIE
FX1CULEDO EADEDLNTWS (K4 5 fl,
2004), 72721, AZFEOKE AT NI L
ViR CIXZOBEN R L > TB Y, EiF - EA (2004)
VEIE )T PN OO KR 19724 22 5 20004 0 [ T4 12
ICHRELALTWE EHELTWED, £AFOKIiR
V3 RE T 2 BRI TTIE M X 0.5~ 1 CHRER
W EERHELTWD, X512, W - AR (2004)
BB E 7 VI K B MR R S W NS BT 5K
i B, HIERBIBL O BB P D WA T T v 7
ADEAL EANEBKIR O LB S IEIE I HRQ G D S -
THl&RIINLDDEHHTTTDE, L LA
5, AFKIROEFHIZT ) ORI R DL D72



—RAFEDZAL & A 37

R E L CTH Y, 2O L D AiD19704F1K b
19804FA% & i3 % & /KilA Y <, 104EREEE o JE AT
RO LEZOLNSL (B4, 2007). —M#iZ, HE®
B - FEIIC IR AKIRASEET 2 2 LS N TE
D, 20X IKBEEDEALHT ¥ 1) O PR ERK
LS, T EPERMPITO%RD 5 TnLHI]
HEMEDS D %6

0.35

03

o
I
&

0.2

DIN( ¢ mol/L)

0.15

PO4-P( ¢ mol/L)

e

=
o
&

Fig.4. Running means of five-years data of dissolved
inorganic nitrogen and phosphate concentrations at
bottom during summer season in the Suo-Nada from
1975-2006.

SOICHIEMRIRTH 225, TH YU IENL TV
g, AFKiIE EDETIE R WIEFEO KRB
L TIEWHEI 2R L TWwWb, HS (2002) &
B o RESEZO R OKBISEEL, BEo
PRI ) O KEAMET T2 L LTEY, %I
IRAR72 AR O BT LM D AR D28 % 78 <
ZF b

20024F % & Bilde L 72 K43 U & W= P X K BEF 72 A
WX ZHETE 7 ) OFARE BRI S 2 R
HOFRETIE, BEFICTH)ICEERIERE SIS
EEDBITNWIEEDIIEZ o Tz, 7YV I1dKEA25C
XA HLABENDPVETTE2IEPAMENTVS
(Nakamura, 2004), ¥ 7z, RERICBITH5ETFH» S
BRI TORBEOTEIIH P L 2D, KAt
KEBLHEGE T 5, TR0, TE I
FREAMELL, RN AREH R & 7)) O A
PEIFET L, B~V E S, 72, B
ORI KB LTEB Y, LB TikBERD S A%
WERESRIIME L, MW7 I 7 ORGEDEZ
LN, KERIIZTH) OFESART S, Db, 20
DJEN A ERG O NNIEZFIZRILTWDH L
EZbAh,

F 7z, A, HORKED HITEADA SN,
WA ENEZR L TBY, HADOIGWIY
s LEN o284 BRI L ) TEEREEANEL

L, IWT7HY) OEEEXAZEICTEERE LT
W5 (HELTS, 2008). X512, HEETETEILE
DY LARBEOEZNZL Y, NHh oS SN KR H
WAL, THOEREZF|IZEILTVWLDOTIERW
MmEBEZOLNTW A,

—%, HAREZ#EOEAKMIZ LS LTBY, #AN
T D R OGGHIR R B ASE KT 2 R 2D
WERHRSNLED, TNIZEoTHTH ) 3B 2
F5. KB (2006) (XAEILEO@IAE R L RO 7
) RO T — 5 RN L, ST T ) o
/A2 H b R Z B DIX19655E % 5 20024F O ] D
WKL ASEIG AL & iR LT~ A4 F ADKHTH b,
+2cm AT EAT L EMBERENMEKEEL 2D L
HELTWbo ZOEIMAEBNIR204E LB LT
WBAS, 197TEDEBRDO DL, FORIBAT 51T
LIANEREMICIHY, ThETOLLEIZRL D
2R L TWh, I, HEETFETE7THIHRD
BRGNS, 7)) OWERDL Do 7219804 1E
IDRIZH > TWVDE L) BEZHEEIOE L
W%\, T ) RS AR AT AR, IKIC X
LEGHAEEFHLTWS EwnwbhTB) (GHS,
2005), KD DR & KA O FAA5E Y 7%
WORERT 2 R ICHFE 2 HREE D26 L, Stk
STTHYOEFERGTRHELDIZRoTWDLIDOTIR A
WHhEHEI S NS, ZDZ &I, BB EFFEN
B 7 BRI L 0 OMAI R Y, FEAORNEZ
WMAEWREZIISEZL, 7THYENWREIELTEIC
L) AR A ARLEL ST L ERNE 2> T0AHT
REVED D % 6

(Brp#ED —_MBEEEEOHTE EBES] FEL =
EBBORERTARZTENIEZELTED, Hdr
LNRTY, NHTA, TH)EORHEDEA L
WTHb, ZNSOHEEICOWTIE, I, @E, X
S EVEAE, B HESCHEFENEZ T TR Y,
VT, x oG 2 LMTEHITRVS, FLo
TR o H R BN % k3 5.

9, NAFTAFZEXDL L, EHIE O AL
WS, SEROTAE &R S AEICRFEAE L, ok, K3
HEEFRBD LNV, TNEHEEDONNH T A O
PHR—FH MV ERELTWAEDENBINTH S,

N T )T EFTO FE R ST, 19684F
TI3200~300 b ¥ DEFEE AT TW2s, Z0%, 7
B O R OB BB L CTRA L, 4TIk
1999412241 b ¥ MM S LT 72 ASBUE 0 M R 3 A
R\,

T ) O 3 B4R T19854E121341,883 b



38 Masami Hamaguchi

VIZEL, FEEODIET Y MR D33% = 5D
HIZWoTwh, LA L, ZoREBICEIL, =
NE TORMKIZ20064E DM b ¥ TH b, BRI D
MWEOTH) OWEROHE (X5) 2R TAHD L,
L 1B T IX19644F 125,000 b > % B 2, 19824F 12 1%
8557 M Y DI KD R TR LTz T D, 19884
FC5,000 M YHEIZTHMEZRE D REL T8, ZFh
VIR IRAN R U T B fi B R TR I 13 19654
DIRERm L, Lm0 & Ak Ze ) TR A #R D AR LT
Wb I KIEIERIZ19864ED11,377 b Y TH B A, Z
MUK AR U T b KGR 749 ol
Z19724E 12 F N E T?D2~3,000 b ¥ A 517,751 b ~ 12
AL, DIFEI9874E £ 10,000 b ¥ Z BRI HE K 2 # 0
BELTWD, FeRHERIZ19854ED27,547 ¥ THh b
PENUEIZEBICRP L TwW5, $72, KEomd
BHAGR IR —3 LT Y, 1985~19884E LI TH
5o COWMOT Y faEDIERIZ, 1T TIZ1980
EED HFRIREESIB S N, BRI hEToOT
BPOMEEANEIRKLTWE, HHBEO 75 i
BOMA L 7o 721982412132 D ) bil/3ME, £
DINEH AT AR BRI L > TSI LT 5,

50,000

—F, Ko clkifsEmar L, 1984w Ry
WXICXBMEHO T ) O IHEE->TBY, K
RO T ) QMR — 7 1233%E T 5 19854 D i fik
HIIEROTEIRICBIT A7) oI ZORY T
WEICE BB MD D L) R THIMLTwb, L
ML, TOX)BRME TV HEORBICEY,
FERIZ—BFICIZHEM L T B D%, ZhLIREE B4
ROWHEREZZHITHP L TVE LI AR L,
DT LS, MEWT Y HEL, PEOMERIRE %
S TW R HERZ R s, Fb#aERcB2%
AOMREDWA L, MARDBITEHIEITE-T
BBV E S 72O TE WA E WA RBEDIBRE
TWwb,

FIZBGIH L7221l - fhE (2000) 1, JEBG O
T ) R R AN, SRR A R DA DA O BN &
LT HUENH L L L, WEIEEIEK TIL R
ELTWA, —F, BIIS (2008) OBIHTDL TV
DEFBIRDOER & L TIZE—IBREEIRTF SN
HELTWA, MOV TIZX WVHEGEO T ) offifE
WOWIRT A19704EEHD 5 79 OHMGAF LA LTH
D, TOZEHREMEELFETI L2 L OBREIZIEL W

«m | Seto Inland Sea %—

12,000

N Fukuoka

10,000

Il P
. R ]

P VAL 5 W—

|

4,000

1

9.000

8000

10,000 s
—~ d .
s
0

& Yamaguchi

2o )
1))
TV

Fisheries production of manila clam
(mertric to

YA

3.000

| Y

- o

§BBEEAEEGEEE5E888838¢8888¢8¢
N Qita
Lo

I T
-

__________________________
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Fig.6. Relationship between the fisheries production
of Manila clam and water temperature during
winter in the Suo-Nada from 1970 to 2006.
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Fig. 7. Relationship between the fisheries production
of Manila clam and dissolved inorganic nitrogen at
bottom during summer season in the Suo-Nada from
1975-2006.
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