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Eutrophication and the increase of jellyfish population in the Seto Inland Sea

TaTSUKI NAGAI

National Research Institute of Fisheries and Environment of Inland Sea, Fisheries Research Agency (FRA), 2-17-5 Maruishi,
Ohno, Hiroshima 739-0452, Japan
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Abstract Changes of eutrophication levels and plankton community structure in the Seto Inland Sea and the
mechanism inducing dominance of the jellyfishes were outlined. Furthermore, various damages of the fishery
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by jellyfishes were described and the suggestions were made to transform the Seto Inland Sea back to sea of
anchovy from the sea of jellyfishes by decreasing eutrophication, because fish production was reduced in the

sea of jellyfishes.

Key words: jellyfishes, eutrophication, fish production, ecosystem
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Fig. 1.

Trend on the abundance of indicator species by periods in the Seto Inland Sea (Left) and the decrease of two

predator species (Spanish mackerel and tiger puffer) in the sea of anchovy (Right).

%: Maximum value of each abundance index

A (before 1960); the sea of red sea bream, B (from 1960 to 1990); the sea of anchovy, C (after 1990); the sea of

jellyfishes.
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Fig. 2. Schematic figure showing eutrophication and the resulting increase of the bacteria and the jellyfishes (thick

lines shift to dotted ones).

7o & i _ LA AL T A BB T AT, BEMA ST
OETF, BEREOLET, BB EsEALTERZR L2ZA
SNTWE CER 1443 A 6 BT ELSEE T 1 BR
HHNMHEEAHEER),

1999 FEHLIE QR & L TP MR © A A EIc 2 W iE
ThbdArAIF, A47Y, AINF, 54
7Y AF I EDRIBADORUBEBIEZID, Fub etk
BT OREHPEEMLRFETENY » Tx /. (ERED
2003).

2003 .0 4~5 AICdKWRE, S By & o Lisig
He I25] BRELL X7 AFMECHE LTS h®
LEONDG TR ) | KHEBLTEEBE->TwWERYTHS
(REERIKESRi € v 7 — s L 4. 2R 5 THEM, B
(- Tk foddic, 47 3 LM & QR sl 7

TV XA, TAd,

25 Qi EABETER P o7, THE TR LI, - 725
BHis X & DFE A S OBBORELZRL TV 30 LI
WO, CHUEBREL, 7 35T S v v R KR —E
WORAATH—HEMNEEL & bicEsicHibd 2 Gt- T
BRTZRELSEZ) 0T, KL yoFtEld s 575
DOEREBERL TRV L, Kif-FYEERSFHIE,» o gl
Wizfiwic BME). BUREGL T &, ABHER 2 7 pFeiE Lk
2003 EFEARET2 AKPSTATHETCI X254, 7
NG5S EBRBICTE L, (I B R O ISR n -
7o L, {RESHE NGRS, BETbLA~E A IR 54, Ta
73 ERBERE L ED, HEM—%T a0 E b 10
HETIZXs 37 2F 427 s X ENRKBREL T4 n
MEME A5 A4 CBAL 15 48 11 A 26~27 B JiiFPiEX
IREERTERTIC & 2SR 15 SEREMET PG 7 0 v 2 KEE SRS,



(75 PEORETE—FUE, Wil EEROBE &% 3l

ERWIE et A EEBEES - MR ARIMATERD.
X DI 2003 FEFIEAKRIED SEF#E cohE Tck LE
MoK, L TR 5 Y EoRBIREAR SN T
HURHETE U 2 IR 0 CHei 4 T 2 e £ 2 5 h 3.
VWFHIE LT O SRE NSRS EE N B,

7. BEXBCLOWBELCAITT

787K (1993) O FATSHITIC L 5 &, BB T 1960 £
B I1F1E 15 LT Td - 72 N/P HhAs 1960 4E A0 1 35~
64 OEFEICAMICEE D, Z0O% 1976 4FLHE ©icid 13~22
TEREICT A, 1985 RT3 37~40 £ THEE -~ /2. Ok
575 N/P Ko A & R o R IEB o 2 1977
ELGOREEGBIEEIC X 2 EYEEEE L, N/P ik
75L&, EYOLYESERILT 5 LIEELZ. P OBEE
N/P & OBARAEFTRANZLENH 505, N/P thiziEEoLy
CEBE25 A2 2THEESAEV. ok ciElics i a N
PPEIUN//PLEZEHLTW T EHEELL S,

1993 4E 6 AICF R S N REE OREEIE T, FRE(L
DB TREO N & P AEH L TKEOAERZ
e B EeBiEL, KEDBERLE S KERN oL ED
TW3 (PN SRS 1993). T OB R & /KIgH)
HoBAR(LIZHEERS, PSS L CARRETERITL TV 525,
WRRBRHTERLENLS ELTWE Gkt 1996).

8. &hHUYIC

A (L) kiEFIF o B#bic &bz ofIfIcBES N &
P N/P ML, AWoizERls €, (2) R
B AL, e oBoORERE LT &4 I EiRE
BEREC ERUITH B, MR AEEGREEEDEE L TR
BINcRIEcE 3 L BREBELEZHELT (7 550 5
M4 7 voip| ~EIES & 3068HS 2.

5 EBALEER TEAEEEE R s € 28K E L TR
DEMCEIBRLT VL S OBERLSEHshTwd (BB

2001). BEAEICE VT S ERBLLAMC I EERD S
EHBEERBOL opFEZ OGNS, ARETHEHENDISVLTRR
Ltk oeds, 7 35 HSBINT 2 R 2 RAMCERT 5
feicd, SH—TEORFPSBETSHE .

51 A X ®

RRAEIERES 1093, HHOERE L OCHBCHb 25
BESEQHREIC>WT (BH), 18pp.

TEE#sE 2001, BEBLZEHAMBICBU 2875 v 7 ~ V3
HORE L EEROBREICRIITEE LTS5y b v
£ 48 62-65.

WA 1991, KIRE OB & BRSO EE, IRFIEED
/ — b 29:3-11.

AHEEMN 1996, “HERF L c WERBE. AR NGO MBI & B
5 (FMAEFNE D, pp. 100-107. (EELEAM

Nagai, T. 2003. Recovery of fish stocks in the Seto Inland
Sea. Mar. Poll. Bull. A7: 126-131.

EHEAR - HFNES - A AER - mEEZ - MR SF 2003,
ILETE B 2 IEEHREO ML & it S i e,
IRBEHGEENTZE, 67: 273-277.

Tk Bk 1993, “BIRUE". JKEEHE Y Y — X 95, KEKOERE:
Y ov kb EKEEEY (SR, pp. 73-83. lEE AR

ZHRE - —RAE - MY K BFENEOWEm TS v v
Bo#E L WAEREYERE D & oE. YK 16 FE AR

=

*=F
L[ FE 1981, NilE - MiBREEYOEENC>VT,
PE#E KR No. 13: 135-169.
RS 1994, MRS, KEZE LY —-x100, HoKk
FEYE, pp.218-227. {HEHEAR

L B 2002 idREBOEEE,  ATEESA 290 137-

142,
L B—- FHEE 2004 BEAEICET B0 5 OB
Th|a & RN E DR, IKBEHEAEDTSY 68: 9-10.

IR -« HHEE - &R fik 2002, KENIFE)IKFDY »
BLUEREFEORYEN—MM7T s v 7 + volEoE{b%E
FlEfEC FEHERE LT, /KEEHEFEUIYL 66: 102-109.

Kt 1993, “KIRAE". KEESEY U — % 95, KIEOESE:
) v M & kEEAY GEHS—R), pp. 84-95. fEE#EAR

2004 £F 11 A 24 B3, 2004 4512 A 27 HEH


http://www.tcpdf.org

