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RE:LL2004 4 A6 ARBRPAEFESEHARKGHRMAELERIKE AW TEERRKEKBHEERLAR . HE
SHREGEE BREFRBEOXR URFERLKRMHMIERER. SREZH A AXRKSHRBBRBEKEL S 75%.
BREBAE 15UMBKBY L 5%:6 A REKSBHERMEDEBEY L 60X . EEKEFAL 200 MBEKEAL 10%. HpY
BEMBEKGAEFERERKEREANML. YEEHNREREM EREEN 12~17C, FELHTFRER KARERES
BagmlduEE, BE S HXRFEMN™N 10000kg/h 24 BKB B KH M, EREEN 20~25C, FEBEEIATH
BIRWBKEREE. AL KAZNBHTENANDEERRBEN - NEESZAT AEXKRE KRG EEREMY
ERBEUDBERE, RRIEKE, TEEKSAERE, EMERAN.
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A study on the quantity distribution of macro-jellyfish and its relationship to

seawater temperature and salinity in the East China Sea Region

CHENG Jia-Hua' ?, DING Feng-Yuan'!, LI Sheng-Fa',YAN Li-Ping!, LING Jian-Zhong', LI Jian-Sheng!,
LIU Yongl (1. Key and Open Laboratory of Marine and Estuarine Fisheries, Ministry of Agriculture, East China Sea Fisheries Research
Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China; 2. Ocean University of China, Qingdao 266003, China). Acta
Ecologica Sinica,2005,25(3) : 440~445.

Abstract : Since the middle and later in the 1990s, macro-jellyfish bloom has happened in successive years in the north part of
the East China Sea Region and the sea area of the Yellow Sea, and the situation has aggravated in recent years and resulted in
an ecological disaster in these areas. According to the literature records, the dominant species were eatable Stomolophus
meleagris and uneatable Cyanea sp. The ecology of sea deteriorated badly, fishery organisms distributed rarely and the main
fishery resources decreased sharply in where the jellyfish distributed in dense, the sea ecological quality was worried in the
season of macro-jellyfish blooming at large scale. On the other hand, the normal fishing was influenced seriously, fishing nets
were blown up, jammed mesh was very popular, fishing practice could not be carried out in tradition fishing grounds, it was a
fact that the size of fishing ground reduced, the cost of fishing operation increased by decline of catch and the burden on
fisherman became heavier. At present, this phenomenon takes not only the domestic attention but also the high attention of the
three governments of China, Japan and the South Korea. Therefore, our scientific researcher carried out a full-scale monitoring
on the dynamics of macro-jellyfish especially in the East China Sea Region in the spring and the summer 2004. Based on the
investigations of macro-jellyfish resources carried out in the central and north parts of the East China Sea Region between April
and June 2004, the major species composition of macro-jellyfish, quantity distribution, its relationships to temperature and
salinity, the growth difference among the main species were analyzed. It was found that the dominant species in April were
Aequorea sp., Cyanea sp., and Sanderia sp., their quantities were about 75%, 15%, and 5% to all mecro-jellyfish,
respectively. While in June they were Stomolophus meleagris, Aequorea sp. , and Cyanea sp. , with percentages about 60%,

20%, and 10%, respectively. Stomolophus meleagris and Aequorea sp. were the species that caused the blooms in the East

EeWA:ERMEFABEREFBRE

IKr 8 B #9 : 2004-09-09 ; 41T H #9 : 2004-12-20

EERM - BRWEAISS~), B, AHAHMRER, TENEF I FHEFEMERFR. E-mail: ziyjuan@public9. sta. net. cn
Foundation item:Social Service Project of the Ministry of Science and Technology

Received date:2004-09-09; Accepted date; 2004-12-20

Biography : CHENG Jia-Hua, Professor, mainly engaged in fishery stock assessment and management. E-mail; ziyuan@public9. sta. net. cn



3 BEY S RAEXRAASHEIHGFERLSEEENRER 441

China Sea Region in the past. Stomolophus meleagris was low-temperature and high-salinity species with the suitable
temperature range of 12~17'C,distributed mainly in the north sea area where the front of the yellow sea cold water mass
extended to the East China Sea Region, its catch per net was about 10,000kg/h in the high density distribution area; Cyanea
sp. was warm-water, high-salinity species with suitable temperature range of 20~25C, distributed mainly in high density in
the sea area controlled by the warm in the north part of East China Sea Region. The yellow sea cold water mass could be used
as an important reference factor for judging the bloom of Stomolophus meleagris. Among these main dominant species of macro-
jellyfish in the East China Sea Region, Stomolophus meleagris grew most quickly, followed by Cyanea sp. s while Aequorea sp.
grews slowly and was smaller.

Key words :macro-jellyfish; quantity distribution; seawater temperature; East China Sea Region
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B2oMa oo FRTFEHE ABLBREEEHEFRERMAKBENBRAR  FEEFMENBE, KT LER
HRAMTE, #ERRERESIET?, BRACANIRBRE KRR HEENTRANDBENTAANHENEK
B KBKRABRENEY, — T EBRESTEERA KSFEEZL, Ml A YRHA M, B 15T F tAa 8080,
BEASEESAHER: A - FHEFMBEVE=ESZR YW, MR MEREE TG LE, FRELBGTEE,
BGEESN BEEERS BYERERB BRORENECRASZEN., BRI X—BRAGIETENEXFENT Z
*FE MARSETPHIGH-"HBEFNEERE. 2000 F2 A . FHHE=ERAR. ABRUKBHRRME L TR T = HEK
EIHENA HEFABMRUKEBRFLEHAEHR. i, REAFART 204 FF EFEANKREX AR KEHS
AT TREER, KR ANAEFEQFEARKSHMEAR BEAHRE BERR URARMEHMEERKRILE. HHEH
KM AL MEARNRIRENT.

1 HEFEE

20044 8 H~24 H(ESROM6 H 16 H~26 H(EF)ERB R HFT KBRS KE LR, BENTEE R 28°00'N~
34°00'N [RI 7R ¥ ¥ 8, BRURE AR 36 0 104 A, BN BURE RO ME WU 9 A 0 98 K BUK B i A B D VL 3R B L PP 2R AL R B R I R UL
RiRBEREL A, WVl fR 9 300 I 7 (3 0 A A%, BRURE BT EL % 4m X 100 E B S HE M, BRAREH 3 4 3 knots /h . 7K Bk 86 {37 it (8] #a 3K
BURERR, BKBE.EEMEEA Seabird-37 & CTD li%E.

2 #R
2.1 KEUKEHEHR

2004 4E 4 B, MW BAIRB R KRKBILA 3FFEEML, ZMLLE S ERTER, BN EZEKE (Aequorea sp. ) ,
Bk BB 75U AR s KN EK R (Cyanea sp. ) 45 5K A B 15 % /247 s BIR AU KB (Sanderia sp. )4 5 7K £ &
M S%ES

2004 4E 6 B, LM B RS R KBRKEEAE 4 Fi2E. RAKE KR AF B EE R WEE (Stomolophus meleagris) , ¥
h RTS8 A 60% Rk M BB KEE, & LIS ECT BB 20270 AP AR BAKE, A S BEEH AN ERM 1040
K AEEHREHEN MY, HADEEANAFEEREZA A REERNHAESROLBRE, A EHEBRRER (B
B,

2.2 KEKGEREMMW

2004 4E 4 H,ZE 14 NMABEBBEEATE BB AHARBKE, By 2. 1% HABEAANESTRREEN
750kg/h, BRAK MR BB K 1kg/h, FH#% 90kg/h, HAMH G FEER 3 40,4510 K L 0T S, 29°30'N Wi &Y B AL 9 380 B
FMSFEREEE. RPRINESEENKSEMCNEREES (B D, TEREBE L SEKE.

2004 2 6 AL, 104 MEABBRAESAPH I M ABAKRBAKS, HHARRFL 8. 3%, HAMANBENEREN
10667kg/h, RAK M K& N 3kg/h, F 1Ky 1420kg/h. BB, REK B 4746 F 28°30' ~ 34°00'N RiIGX g Hp, B
FHERBWEERX ETELSMATE 32°00'N, 124°30'E ML E# 30°30'N, 125°30'E Mix#H (B 2), FERLMAR . REXR
BEPHRAADEE, KIIOEPEERRE PTG AT KEMEE KT,

54 A ENAELEML,6 B HRE X KEKEAEA MR EIA R, I 25t 7R 58 105000 %5 50 55 M 5 B 3T i
MR HBXRERTBEBHEE.

FESRBRREKE FEREMEM BESAIIES . BE KW HEEAAXB,28°30'N LIb iyl 0 839 F 2
i BKEREEKSEML, TEMHTRESESE MY BEA 4 ARELNE,E—B 6 ARAA MEEARBRE HAo/H



442 £ B ¥ 25 %

AR B

T

N
35°fe,

34°

33

32°

3

30°

29°

28°

27°

. | L 1 ! 1 1 1 L
121" 122 123" 124 125 1260 127E 121 1227 123 124 125 126 12TE

B 1 2004 4F 4 1 KE K& CPUE 445 (kg/h) B 2 2004 4 6 H KEKE CPUE 47 (kg/h)
Fig.1 The CPUE of jellyfish in April 2004 Fig. 2 The CPUE of jellyfish in June 2004

2.3 EEMENLREEL

2004 £ 6 AARBRITERBAKBHNERE 4 FRBHAGE D, P, 2E K042 H 10~15cm K E 20~25cm; B
KEBERGRE 15~20cm H A E 45~60cm; WHEERR 4 AREBRWE,H 6 A 4RI, H4LBZEHE 50~70cm,

UEERZH KRERXEFEEFRAE A RNESERKEME KRN TARAEX ML AT, A4 KEERR: T
VDEENEFEREBEAERER, HehkRAE A KBHTHEE 34¢°00N U EBNTHFHERER RS, EAEHBAER
BXIAHERYPEERLGV  DBEENNEEREFERZZEXKEMEKFER.
2.4 REKBHBHHAERE BERNXE

BEMSEMREEREMR (E2),KER 2004 4 4 7 REKS FEHMRXERGEEFES 6 HOMK, RBAELEEL
AR ERBHAR REMEMK.

Tl 20 FEDFFRBREZTABKGLE () "2 200 FEEFFRBEKSEENRERREENE
Table 1 Umbrella diameter of main jellyfish in the East China Sea Table 2 The seawater temperature and salinity characters of the
Region in spring and summer 2004 main jellyfish distribution area in the East China Sea Region in spring
% K41 Umbrella diameter and summer 2004
Species 4 A April 6 H June Wi H Item 4 A April 6 A June

£ %K1 Aequorea sp. 10~15 20~25 i Surface temperature ('C) 12~17 17~25

Bk Cyanea sp. 15~20 45~60 1R Bottom temperature ('C) 13~17 13~19

W Stomolophus meleagri — 50~70 & Surface salinity 32~34 28~32
JiEEE Bottom salinity 33~34 32~34

— &YW E Not been monitored

AABEKE BABEARMAKSEMNREERENEYFEREEMTEEBERMARELRNBEKRLER, KRIT
O ik AU B 2R 5 L 3R 38, B, KBUK BB E R WRIE R 16~17C, 5B R 32~34. EEERBERKT O EEOE
S ZBERRBHEEN 11~12C & 3),

6 ARBXERERNRERERMA XERARLKEHEA XS FHMAEHREEREILI, I 5REEKE 31°30'N
YEIRIE R AL, ELIE 2106 18 8 Kt B 3 30°30'N ¥4 (B 4) bR, KEUK BB T EFEN T T HEL KE MK
BOHRRBREEN 19~23CRRERBEE R 13~17C; ML E KB MEKBRIBHMBEES A T REILHEKEHE
B2,
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Fig. 3 The seawater temperature('C) and salinity in April 2004 in the East China Sea Region
a iR Surface temperature ('C);b KR Bottom temperature('C);c FEh Surface salinity;d JiE#k Bottom salinity

3 itig
3.1 RERKREKSHESRESNT

AWRAEMHEEFRAEEREN, REXEEFE - EHRANAYARKBHREIENSE KT EKE . DEE
MY KBS, HPEPRAABRENMLFTEAVELNEKT, B8 LR 4 HREKGEER N & RARE KB, HNE R
RESESTXWBEEMBEERES, ABENITNEEE —EHNE, REREME X 4 FMRHREMEREEYL
FTREEWHRE, yEhfE. REEMETNE X4 MMHAFEZWUENMEEZR. P . 2EKENEREEN 12~24C, )
BEMEBKEHBEETEN 17~25C  EREEN 20~25C, B KEM L VEEHSREREN 9~21C G RER
R 12~17C, AAEXT KRS WK 8 5 8K BB SRR A B AR AL, Bkt .

LT EAREXEEERABRRZBENDEENE RS, HESKBRETEMNNBESINHS. EXDEERER
ETHEEBESKABHOREXEHRRAR, KA HROEBINTREISSKEANFRRE KT L. KRRIEER DBEX
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Fig. 4 The seawater temperature ('C) and salinity in June 2004 in the East China Sea Region
a #1R Surface temperature ('C);b K Bottom temperature('C);c 3 Surface salinity;d JEZE Bottom salinity

IR ¥ XY R 0 9 B o il A 7 T R K5 L K I AR AR 4R TR R 9 X B W R R A T G S8 R AR O A
AN T BKREE KR AR R K 5 R K SO M T B R AR I X — SIS A L5 4 AR MR R R E S R UK
W AR R ELE Y A™, T B45 Graham ™, Arail'™ 145 32 18 £ BR 2 Xt 7k 8 4 5 B9 B W BT 55 45 RAH — 3K

g R EEREK RN R AR A RER L

38 SCHR BT 3 0 L KRR B A 2 R R AN KUY A 4 T AR XK B K R 4 R o B A A KR
BRI 07, S E KB EERERE 240, —RIEREGR WL R MBI ETEE, ZR7EFMN S KB IHREE,; RAEN KR

BAM HEERAKRT 3L.6X BEERN 11~16C. EARBEERELN T PICIIG LK SRS REERN 15~
19C, MYPBE 4 ARERZEREARNED BREEHBOBH I M AT R E AR EEEREBRZSMORE XL
M EHL R

WM REXKEKGREMEHNMMEREEZRAR. 4~6 ARAL.ZEKEGQBFHHKT 25em, BKEFRETLY
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WK T 35em, MYEE 6 A —BEH, HPH LB AR 60cm, ZEIFUBEE, EELUFLEKSMEKSNEREER
BEEBHE AR MY BEESSIEE R B REBAE 120em, B, 575 T 5% X005 # K BKS R0 M K
E.UBEER. BXEHR MEEKSHMERE.
3.3 KREUKEEN R X B iR A B 4 A7

FERAKBEETABRNDBEUR—ERBNEAS. UEMRX 4AEET BEEERERNELFATEY
T MRS HEER AT K. EEIRER KA KSEBLRNESIRURRER SFEERFMENHEL
TEZRRBRS L KB KEMERMRKZBRARMBHERFEHD, AL, FREBRXERAMXYEESAETH
R SRSE AR IE 18 AR M TR AT AR ABHEE AHAREUERESEVAEFAARAALHEN. NMEEEERSHHAEU
REJVERHBENE R, G KR NHEBTHEIDEENAEREREES SN —ITEESER T, — R AEX
HEEZ KR EME B KEE SBORAF G, KEK M E SR URR RS KR TS B S E R B T KB W
BRERETE., MUREXFEHKENRELS R, 2004 4 6 A H 20034 6 A FHRE 1~2C, KEUKZUEE 2004 £
4 43 75 60 B B B R A L BT HE 0 A R 7 30°30N Mg, B4R 4 A X 7E 32°00'N AU, T 2003 4E I, I H M 29°30'N 2, %
AMUALE IR E BT EHEA  FE T B K M AT, 8 38 T IR B AT R S B0 B M T Al I O AT R T Y 0 BB M
REHR, ATX—BEBEHTESEREIE.

BZ BREIHAEBR REKSHEESFAUEMEEREREHTT B AERH T 5HT, B3 EENE,
BEVNE BEERSZHEYH LR EH ISV I RBUERNENERTSRERHE—-SHAERER.

References:;

[1] Cheng]JH, LiSF, Ding FY, et al. Primary analysis on the jellyfish blooms and its cause in the East China Sea and the Yellow Sea.
Modern Fisheries Information, 2004, 19(5): 10~12.

[2] YanL P, LiSF, Ding F Y. The preliminary studies on the dynamics of macro-jellyfish resources and their relationship with fisheries in
the East China Sea and Yellow Sea. Marine fisheries, 2004, 26(1): 9~12. '

[3] Hong H X, Zhang S M, Wang J C. Nettlefish (Phopilema esculentum). Beijing: Science Press, 1978.

[4] Hong H X. Jellyfish and nettlefish. Bulletin of Biology, 2002,37(2): 13~16.

[5] LuN, Zhao Y M, Jiang S. The morphology and structure of Stomolophus meleagris L. Agassiz. Fisheries Science, 1992, 11(1): 5~8.

[6] Gao S W, Hong H X, Zhang S M. Fauna Sinica Invertabrata 27. Phylum Cnidaria, Class Hydrozoa, Subcalss Siphonophorae, Class
Scyphodedusae. Beijing: Science Press, 2002.

[ 7] Makoto O, Eiji N. Jellyfish fisheries in southeast Asia. Hydrobiologia, 2001, 451:19~26.

[ 8] Graham W M, Pagés F, Hamner W M. A physical context for gelatinous zooplankton aggregations: a review. Hydrobiologia, 2001,
451: 199~212.

[9] Graham W M, Largier ] L. Upwelling shadows as nearshore retention sites: the example of northern Monterey Bay. Continental Shelf
Research, 1997, 17(5): 509~532.

[10] Arai M N. Active and passive factors affecting aggregations of hydromedusae. Aspects of Hydrozoan Biology, 1992, 56: 99~108.

[11] Arai M N. A functional biology of scyphozoa. New York. Chapman & Hall, 1997. 316.

[12] Ding G W, Chen ] K. The life history of Phopilema esculenta Kishinouye. Journal of Fisheries of China, 1981, 5(2): 93~102.

{13] Gao S W. The medusae of the East China Sea. Studia Marina Sinica, 1982, 19:33~42.

[14] Ma X P, Fan S J. The roles of jellyfishes in ocean food webs. Marine Sciences, 1998, 22(2):38~42.

[15] Haruto I, Fusako T. Food and feeding of Aurelia aurita in Tokyo Bay with an analysis of stomach contents and a measurement of
digestion times. Hydrobiologia, 2001, 451: 311~320.

[16] Haruto I. The influence of environmental changes upon the coastal plankton ecosystems, with special reference to mass occurrence of
jellyfish. Bull. Plankton Soc. Japan, 2001, 48(1). 55~61.

SEIW:

(1] BRE, X3, TET, %. A EEREASRAALEATERERK. BAKBLREER, 2004, 19 (5): 10~12.
(2] PHE, X%, T FE.BEEBAMUKEBXRERHERASHIXROWE. BER, 2004, 26(1): 9~12.
[3] MEE, k%, T, BE. R .B¥EHERA,1978.

[4] HER. KB58HIE. £W¥ER,2002, 37(2):13~16.

[5] &3, %W wEENESSEMN. KPR, 1992,11(1):5~8.

[6] B, HER, k% PESHYESE Z+LE): KERP dOKERN. L. B2EdiRt, 2002.

[12] THE, BAE. BEMHEFESR. K=¥H, 1981, 5(2): 93~102.

[13] ®WHR. FEBKEROPER. BENESET, 1982, 19:33~42.

[14] BEY¥, AFE. KBRESHERYNPNHER. BERE, 1998, 22(2): 38~42.



BRE % KEXXEKBHESHFEIRESEREENKR
CHENG Jia-Hua, et al: A study on the quantity distribution of macro-jellyfish
and its relationship to seawater temperature and salinity in the East China Sea

Region

Y Stomolophus meleagris B /K& Cyanea sp.

£ B KB dequorea sp. ¥WIKE} Sanderia sp.

BRI HRiEERKEKEEEMLZYE
Plate I The pictures of main macro-jellyfish species in the East China Sea Region



