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Causes and Consequences of the Recent Jellyfish Bloom in East Asian Coastal Waters
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There is concern that gelatinous zooplankton such as cnidarians and ctenophores are becoming more prevalent in various
regions around the world, including the coastal waters of East Asia. In the Inland Sea of Japan, poll results from 1152 fishermen
with >20-year-experience demonstrate that the common jellyfish Aurelia aurita population has increased in the last 20 years,
extensively so in the last 10 years, and during the same time the period as medusa has been elongated (in extreme cases, there are
even over-wintering medusae). The combined effects of factors such as overfishing, global warming, waterfront construction and
eutrophication may be responsible for the increase of the A. aurita population, i. e. the so-called jellyfish spiral process. A similar
mechanism may also be responsible for the recent blooms of Echizen jellyfish Nemopilema nomurai in extended East Asian coastal
waters (i. e. the Bohai, Yellow, East China and Japan Seas). Should the ecosystem fall into a jellyfish spiral, the recovery of

finfish populations would not be easy.

F—U-VF13X55Y, 2FEYIIY, IITANLITN, RTVTIRER, BERHE

1. U ®IC

ABEHOBEOE T 0 IF, FHEEL, RHOHEE,
BEFAKHOERE, BEZORT 2 L OREERICZBI
LA LERIREALRCERRSIL L FI &R . e
FOFICOBEIHEF & LT, TESZ F7E (W
FEERBYFICET S 2RAERYSF B8 TI v 2
FEiET) OXKEHBERLBEROMMATEE SN D X
I 2% o7 (Arai, 1988Y, 20012 ; Parsons and Lalli,
2002¥ ; Purcell, 1997 ; Schneider and Behrends, 1998).
FRBTO 7 Z VEOEBRHEENCET ARG, —&
DIMRBL Lo TURALTDRTERSDD (£
H, 19889), 7 Iy HOHFRORELH 2 Edel

* 20044£10H 188 %A, 20054E 4 A11E%HE
* RBRERE RS R 2R
HEiEE T £ B, RBKEREREDEREMEH
T739-8528 WILEyMEIL 1 TH4-4

E-mail : suye@hiroshima-u. ac. jp

SR E RV, RITRS B ERELE

TLAERRBTHE, 1990ER1C3I X7 75 (Aurelia
aurita) HRKEHBAL, BEREFROPNKOLXENTE
HBExEEICHRALITEEZFERBILAL BE
fn, 19697). HEBEBTIEFLLURE, I X755 385D
T30 PoBERPOEEMEE L Lo THRESTVS
(Omori et al,, 1995%). —77, R MAETIZ19904E]
ENSBERITEN (77710 A MERMENHR .
2SPEEML-OTIE2w,] LoFEBRIRA LS
otz MERFOEDIS 7 IV HOMIECEFL,
FRODETE - ARMERERTETILEDI, 757
HoOMMER*BENEORERLEEES L TERL
T&f, i, 297 FHMOBERLELTHLEND
BEREOERLBEFCMENYALEL, 14 T7VH
LEORBE T 7 b rRBHICRIZTA Y2
REFH#EELR (E, 20022 ; £ - EH, 200419). &5
12, BA#ETIX2002, 20034 Lk L CERRZZFE Y



E

2 7% (Nemopilema nomurai) PKEHIL, BARER
SHEMAOBREREICERREEL L6 L, ¥R
EOBEELDDITIE, FEOREHROFRATHI R
BThHrH, EFEREEDLREOIBEEYFENILIL
BEALBEORETHA.

AT, BFABICBIIAEENDIX I 7V OMHA
G, WEHREOEXRE, I X/ F7r0MmEsIEREI L
T2EEZ EIZonTRN, RICBHERHEAIEALADDH D
IFEY T TV DEFEERLERE, KEREDORE 2
EWlZDOVTTHITBRS.

2. BPARBOIXZSH5OHEER

I XY 77 OREN L EIMER % R T REZOREHLLT
DILTWRWIRET, BEDI X7 S/ DHRBIM L
ETHICIE, HEWICEBIIE TEOEL L BURITEL
WoTWwhlEELEFRBRECOEREY 77 0EHRE
MEWMAZEPRLEDFETH L. 20024521611 ER
FHEHAENOBEZEIZL DT V7 — ViRE, S HIKHEFNIE
EHOWH ZHE L COMEIY AELITV, BE (&
5 WIEEE) RER20ED EOEEEL 1AL S AL E
Bl ENO BT LR, TRROZ EMFELNE LS
7o (k- EH, 200419),

[RE0EMIZI X2 SFHREAI L] L oREiFI
EEETH o7 [WoENS I X7 543 24
TEM LR, Fig. 1 ICRT &9 1235% D EIEE 20
F (TbH19824) FIHBE (b H2002E) LF
EDIXIIFBERLTBY, #HMLAZEEEbLE
W] BB (3755 DHBEIZEICL > TAREL
BLs20T, EmLitidBbaw] EEELL. L
L, 65%id [BoR20Emc#EmLz] ERBIZL, 20

100
80
L)
5
o H
2 %] £
s -3
: :
& 404 k3
=
g
20
o -l i - T L] - - l.- [}
<1882 1983-1987 10881992 1993-1997 1998-2002
Fig.1 Poll results showing the periods (<1982, 1983-1987, 1988-

1992, 1993-1997 and 1998-2002) when Aurelia aurita began to
increase in the Inland Sea of Japan. <1982 means that the
occurrence of A. aurita was the same before 1982 as at present.
Columns show percentages of respondents for the respective

periods. A line indicates the cumulative percentage (from Uye
and Ueta, 200419)),
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Fig.2 Temporal variations in annual minimum water temperature in
the whole Inland Sea of Japan area (top), the Bungo Channel
(western Inland Sea of Japan) and Hiuchi Nada (central Inland
Sea of Japan) (bottom) (from Uye and Ueta, 200419},
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Fig.3 Geographical variations in the intensity of the jellyfish
nuisance to fisheries in the Inland Sea of Japan. The nuisance is
least intense in white area, and most intense in the dark area.
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Fig.4 Temporal variations in annual landings of zooplanktivorous
fish in the Inland Sea of Japan (from Uye and Ueta, 200419)),
Data are from the Ministry of Agriculture, Forestry and Fisheries,
1976-2000).

Fig.5 Schematic representation of the jellyfish spiral.
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Fig.6 Geographical and temporal shifts of mass occurrences of

Nemopilema nomurai in 2003 along the Japanese coast (from
_ Asahi Newspaper, December 13, 2003).

H2rAVHEART AL, REHIcm OREDBAEDOK
BEUEMERTZIVCRELL. Thon—HnER
FEICLY, TFEY I SYOEFERIIIZIZFHI N
ZLilh A KEOBEBENTLFEY 7 557 OR/NMAS
(1% . 8930cm) PEHEINLIDOREBRENETH S
b, REOEGIIMNERRO EREACH L, T
ITFEV I TVOUBERBRLEBEDXR R ED D
(K, 1981Y), ARIEDOEE O 4L Bt E & gkt
BICHE o, ik, HYTiBLEESRDE, Z0
BROLIPCHFETHR) THoBE—MEIILT7 4
FRBEIN, BEZFSTIEVFHBICBWTEE»S
ETAZERHICHMI AT LICED, 1B (b
5VI3EIEE) BIRERETHABNCBREINL LD LT
EENBD,

7. b UL

BEMETIR, ABEBICHERT 84 L BRET b
SXTTTOEMCHET KA ZEEPIRELTE
7z, FORER, ZO0EMICEERETI [Z255 27



BEOHET VTHEBIZBIIA 7 7EORENE . TOREREZER

ATN] DHETL, BERFEEIETL, BbotTr
FEBLIYVEETIERRIIAIVODOHL, TFE
7 7 H199F DI ERIC KER B LD - H B, &
HOMESE LfEE SN2, &if, WY FiEORERt
WHRLTWAS Z LdHEVWRWTH A, EDHEE
THEDTED L) RBRBEEAPEI o TV EDOMIID
WTDERIZZ v, SiETORNEHEL ) Dk
BEOEBELFAELERICINLE, 19984E 0 EERIT
19594 D #1/20127, 1992 D 1/10ETLTW S
(Tang et al., 20039). T -BEXKERFEREIEELT
WAHEIERBEERIC L, 1980E/PHOBER I
#1307 b ¥ TdH o 72h, 1990F LR R ATHE L 2
D, BETIT0E b ISP LTV A, Z0XIRE
Ehbd, TFEYT TS OEGHERTOEEAMEL F
BO [7572345)00] PEITLTBY, ToRL
LTZFEY I SYORERAVPER L TWE 0L
Iy (W

L I VHORERBASCEREEMORR Y, 4%13H
X, 8EH, DEHOBERLRMEL L THHATILEND
5, BEANBEZEUCE7VTOBERIHR y L
VOBEEEZZHERTH S, 777 HEMBRIIN
EDBREFEDCINFREERINT2BELRLTI L
WTEL), BELEEETRRCE->THEREESES 1
i, 2O THEDREEHCRERBOH ) Hiio
WTRETRETH 5.

I

AHREO—-BIR, BEFRELH D & (12NP
9201, 16405001) It UM\ EBAHEMARFCH HRERBI5E
:0)2 MUK TS oF (WA

& Z2 XK

1) Arai, M. N. (1988) : Interactions of fish and pelagic coelentrates.
Can J Zool., 66, 1913-1927.

2) Arai, M. N. (2001) : Pelagic coelenterates and eutrophication: a
review. Hydrobiologia, 451, 69-87.

3) Parsons, T.R.and C.M. Lalli (2002) : Jellyfish population
explosions : Revisiting a hypothesis of possible causes.
40, 111-121.

4) Purcell, 1. E. (1997) : Pelagic cnidarians and ctenophores as

Lar mer,

predators : selective predation, feeding rates and effects on prey
populations.  Ann Inst Oceanogr., 73, 125-137.

5) Brodeur, R. D., C.D. Mills, J. E. Overland, G. E. Walters and J.
D. Schumacher (1999) : Evidence for a substantial increase in
gelatinous zooplankton in the Bering Sea, with possible links to
climate change. Fish Oceanogr., 8, 296-306.

6) TH i (1988) : I X2 75 D%, HAKEREBRRER
%, W, 136 pp.

7 RE OE-ERE— - BFOEE (1969 1 IX7 FY0ERE

BIRFFE— 1. 1966, 1967TEEFOHEREBIELICBIT 5454
KEEIzoWwT, BikEE, 35, 156-162.

8) Omori, M., H.Ishii and A.Fujinaga (1995) : Life history
strategy of Aurelia aurita (Cnidaria, Scyphomedusae) and its

impact on the zooplankton community of Tokyo Bay. ICES J.
Mar. Sci., 52, 597-603.

9) b - (2002) : HEEBOEHER  AVEE T2,
137-142.

10) £ H—- EHEEF (2004) [ ERFPIEICBITS 2 77 HO/
BEmeBaEEEOER. KEGBETRE 68, 9-19.

11) Uye, S., N. Fujii and H. Takeoka (2003) : Unusual aggregations
of the scyphomedusa Aurelia aurita in coastal waters along
western Shikoku, Japan. Plankton Biol. Ecol., 50, 17-21.

12) K% 18 (1981) : RH/Z 7y oW LB (#B85). BX
Ty b ESR, 28, 1-11.

13) Tang, Q., X.Jin, J. Wang, Z. Zhvang, Y.Cui and T.Meng
(2003) : Decadal-scale variations of ecosystem productivity and
control mechanisms in the Bohai Sea.  Fish. Oceanogr., 12, 223

-233.





