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The main causes of jellyfish blooms

TUgEm, ¥, F2E, BRI

CHp R REERIE TR AR DETCRT | AR EAEE 553 il 3 R T IRCR S %, B3 200090)

FESES: S968.9 XERFRIRED: A

KEE ellyfish) &—MZH, FEOFEmD)
Y17 (Cnidaria) FI7KIE AN (Hydrozoa). & 7KBEIE
2N (Siphonophorae) FI#k/K£F44 (Scyphomedusae)
S R K R B R e K BE B R K BE, DL A
Wtk 2B SEIORG K BET] (Ctenophora) 7K BEEST,

IK BB ROE R K BEERS 275 L R g I 9 5L
BRI EERM, KRERRFEAZ P ARIS, K
BEAEK R RE A, BMETERZ TR O
T ek g RM, (A LD, BT AK
IR, W ESRGIER DL, — L
LI T W AR K RER KIS, CaEmEBr ESRT
I MR, RIS A I T R AR B R
L%, FATBEAEMTE A,

o 7B R B AT B A 2 T AR 2 A
G — AN, TR R RSy T PRI ST i AR TR 4
B S, fEd g T AT AR AT KRR R 1 R DR
OISR, FEZIT I R AT T T,
DU R o A K BRI 2R G 9T TR 5% .

1 RAHH

TR ORI BN 7K B R 5% i ) B 9 = B A b
TEGIRERE . EEBNV AR B IHEIMSSE 3N .
1.1 RESRE

AR BELA . PR K BESARAE 7K BEXE 4 (¥ K B3
W AFAEB N TE EIER IS (Diurnal Vertical Migration,
DVM): KEBEE R FUTEIKAAIRE, BE EERIKE
FZE. THIKE4 B4 DVM BLZ (R 2,

b, KRR EAAT KT B IS . 7EVER
PRI HE S Eil Malk W = 1A K BE (Mastigias sp.)
RRF LW RIS, — HiF R R IR R 5

X E4S: 1000-3096(2006)09-0080-05

N, XA, USRI T RE R A K B AR 3
Al TR I Py A R A AR R R A
(i 7 i, YNk Saanich 325 R H K £
(Aurelia aurita) 75 L RES&4E H H 7 ER,
117 B R B J1 A8 23 B AL 3

KEEF) DVM LG RK TR IS v] 57K B

G 5, BARE KR EIRIUR 2, (HHA
PRBLBAT AR i A 1012,
1.2 BEHF

NV R ASIRT R R, 3 5 i
ERRGEN R AL, U AR R ¥ -k
LRGN D,

P A3 0 1) RS- VR - UK R GE X IR A 77 3 1
AR A R R, e T &S 752
R BRI . A e KRR AE 1979~1989
SEIRREHTI N, IFAE 20 (4L 90 4EAC R IR .
Brodeur™ i\ % AR A0 AT i AR AR b G RS, A
AR 3 3 i R A R i = A it 1526,

1.3 JBREFEN%

MJE/RJEWE (El Nifio) W% K Amy, 47T /RiE
S PR R S IS5k 1) /K SRR SR B R A T ARk, 51k
F A JE 0 R R 2K I T R, FE S8 EFHR
RS R 2 25 72 7 B B AR DT 8L, T S B A
MR . EKMZEHSE. 50 Mitrocoma

Wk H #H: 2004-02-12; &[0 H#: 2004-05-10

FEBITUH : BHEGHA G MR 70 H
fE#fisr: TG (1978-) , 5, LARIGHIA, BIEIRFIUSR,
ik, WA By, BIEH, E-mail:

ziyuan@public9.sta.net.cn

Marine Sciences/Vol.30,N0.9/2006 79



cellularia Zri 30, FF KR Z B R 2 2
T iR 5% A2 3 T 7K v 2 (% %2 F- 7K #F - (Colobonema
sericeum) [RIEE 2R o A FRIKEES JE/R JE i L
SN o T fig 5 H AR AR ME G 0%, M. cellularia
AT DA LG T /KRR 52 58 8 (R0 . 30 B R g 4 AR
b, SIAMNEIR B EILG SR AR Y P4 A 1 AR Ak
A RESZ I B 7K BE B R T A BaE 2, s T KBk
BEVE 5 A B R AR 161,

JERBHEIGR A M AE USRI E ARG
AKURAE ALK T 240, 1997~1998 45 & /- (1)
JE/R JEVEDLS AT fig S5 1998~1999 45 < IRE /KU i i »
T AR o= 114 7K 3 3R] A 5 350 ) 3 2R U I R K B

(Cyaneasp.) FI 567K B} (Stomolophus sp.) f#142%& 2,
2 BEI

B ERRR NI KA R BN, X
LRI REE HARIL S M ] B NGB s It 45 51, 8
T BB MR S M 7K B B R o IAEAT DK
RS IR 1 IR PR I PR 8 IR 9 B4R R AE LR L
A J5TH
2.1 BKEE

FEIFTS < 0] N R DXl A A 30 R A 3 32 55 R
J2ts AEHEKIR X H UK BER SR 52 2,

AraiP M\ hy 7K BE X ER B2 10 SR A3 3 50 M
Bl R IR o IKBELE SR ER R KB TR AR I SR K BB
BRIt T 7K BE— ARG AE B FE AR AR (K
M, IXFELE Bh B K BENE 25 4 B b A5 B 7 55 Hh R 2k
o BREREE FOKBEARIESE A (I G SRR B 3
RN AEERERE, KBHA N 193815 o kAR SRR
b, RBERFIZARCAR T UK, 2t 32 3hir 21 4 A 2
TRSZBRIE R A o KRES $R R 2 1) 32 3 5 2 il
b 2= B I A GUR PR N B B TR R
el J7 3R 1 (290,

A IR BE AT I BB R R TR D, BBk 55
5= AR BIR IR, LR E LT Bk
B ShER R RN L, JCAE AR HEPEAD .

22 RER

TER RO SRR WK ol 4K 7 1m) BB
RN IR SR 2 o K B3 2 R RT LS i A
A KB PR 43 A 0 1 0%

TCPEIKRE (Chrysaora quinquecirrha) 4535 s 4
RPN A e B 1 2R G R K MR DL BB VR I A R 1)

AR YA R B A . 7R85 PERRAALES, @K BERIZK
SRR 2 AR VG AR B R T . KLY DeSoto gk
Hh T E KB R T B OIR SN AR R BEAAR )2 43
T 7E B P B AL . Johnson2eliA Jy £ 7 BF s
28 P 7K ] AR 17 28 11 43 A e [ A [0 11 Jit BR1 T A
TR ARRE, MR 5 R B AR I £ VR 2 7 A s v 5f

7E 2% [E Monterey #7, X/N/KEE (Nanomia
bijuga) F ARG EARENA K, EF
TSR IR AT D7, TR A7 I B3 0 3k X
IKEHRAE T ok g7
23 FEML

BE IR TR R T KA N BT SR B 1
BT B FRROUAS it R, 5 Tkt S 8L
TRAA G H R IR Z KA P B AR SRR FE BRAIG, I 887K B
e BRI R RS,

TE— S8 3 B2 B T R 2 e N AR #R
Wi ARG PRV J2 /N 7K AR b, ] DU A 5 7 TR AT
IKBEIREM . 78 EFRAKET, AKBERYIRh 2 R
1%, {H—LERERTE ORI KBRS R 2239,
K2 HOKBERR AT LIS i RETT- SR T A3 BUAEAE, PR
RUAETE & B IR KA B R JE i iR A o et AR v, DRI
R Z A R AT B K BE (Aglantha digitale)
/&K EE (Liriope tetraphylla) 257Kk RE, 1
F7KBE (Muggiaea atlantica). =K} (Lensiasp.)
B K BRLL R — Lok K B A RE AT & R A K AR AR
UF AR A7 o TG A RE RIS Y K REAE R /K R () A 3
R )2 A A B, R DR H [ A AR RO K A
o, DA AU it 52 70, BT s IR K
A g . HR S BA HKIR B LK EEH
(Anthomedusae) FH#KEEH (Leptomedusae) 7K
REFE &8 TR A KA b 8 R R 5%

3 WeEA

3.1 FmAEMIIKEE A

IR KRS ST, KUK R E R
KRR, BRI, BEESEAME L, JRALRNEL)
RS DR f G A7 0%y 23438, e e
HILE A A G BN, K RE R Rag A KO e b 2
Ko

IR, K BERE BRIl s, JF 51
R B PRI BN IR0 o A PR S A I 9 S

80 R RF£120064E 1553045155 9]



BEAR T BRI T i ), I e & 5 BB SR
U LR AR AR o R AT AR AR R A
SR, IR B IO S KR RO R L
STl TN

3.2 &b aFIKE GRS R

DRI E RS R GRS A W 97 (K 5,
AT EC TS AR E R T B SRR
e BRI R IR AR B R . R
UARR T HESh R B e v AR b B R fa2k AE
G IR IER A IR, I BT S L TR
ARG LR Sy 2k R4 7 1T () 28 A6 BT

Wil Bl ] AR R A R G E TR, T
PeHili B (M B D I BT IC I T IX 22
o WA RG MTIE GBS, T & fmkb
- 5 SO £ BB 18 e

ST S T, RBLVEZ R
S PEA 2 TT DK RE R A b, BT
IKEF B & Iy, KB YR E #5450
TR BHA AR BT SE S R Ty, X
T3 4ofs  BE4RE ) 58 K BERADEL SR TS, KEE
ZREPERRAG, AEES RGO b R,

PR BEI T 4 Bt R AN L[] DUAF B A7
W)l Er I 2RI SE 4 B A f 23 A L
)1 A, X S P AR A7 AN R S it 41, ]
UEKBEA B AR 18 i Sk 28 G Bt SR Kb
I RLAG R 4 4 AL T L1243,

4 EMNZ

BEAE NI BN I, e A A R G 2 4
RNAZ YT, SR RE W0 A1 SR MG A 7S
RGMEDZHENE LA, S5 K i B R
PERIZKBER 2 50 SR NR PR G35 O 5 i T R
FIYSEEANT) 12 S, A Sk B R v
BRI (R Mg,

F8IE/KBE (Mnemiopsis leidyi) Ji 56435 T K74
FEVGALES, 7E 20 4l 80 SEARHI NI fE £k BEE At Kk
AR, JEPE 1989 fERAEKEK, BGAY & BE
FEW, (HA5AF] 100~200 g/m? (7K. Kideys™
Ny, BR8N A 78 1 B B e F
TREK B8 R 1 LR AL

T /K B I 3% 4 3 T M it H K BES R PR
TRI RIS, WK A S TR sh ) fa ORI T 5%,

Iz 38 ™ KA s IR, T B R
PR AR NN A S IS e Y A V2 N ESEZS
BRI B R BT AR R 2 ) B A K 4
(GESAMP) Jy T ¥ il Bt rh Fa e K BFIR B, 5 ik
HRI = HMLEEE (Peprilus triacanthus) F15HIEJRK
(Beroe ovata), 1%f# i OB T B B 4R IEK
RER) it o 30 B JI/K REJE B 4 & - R &R 4t
(Feed-Back System) > EL 12 MR IR/ BEC 21,
AFL = ARG 155 55 0 0 T2 T/ R S5 3 400 Al 1 15 o P
ARG MR KT, AR AR R IN ) Py AT R
S HPRAR2 5,

5 MHREZL

Zi BRTR, AKBEERR I RR AR R 2, BEAZ B
IR, X2 NISEhIfsEm, Iz KEEA B4
K B, FARE o, I ToHE B A PR B T
A, LRI T KB 8 &R, Graham!™
W, KRR R I RBUE A Wik KRR A ek
B, WELIEMKBERR : AR =B oA, [
KA RERE RS, DU . WKIKE. K2
L5 TR 3% 1) T 00 B 3 K REAE S 7K sk Py
KBRS, NEHIERE X ERKEERK ;1 AJSES)
T R IR KRR A A7 PR 5 10 A8 Ak 5 RS B IE (KK BESE &
eSS

B N0 7K BEER R G FFE BN TRIG N, %
HASRENRINRN, LLEHHAR =45 M H
JKBERE T TR AT T A TN — AN I R R B B
A & 7K BEBE R 75 1] I 50 2 A0k A 8 K BE A 3 S
(LA b, phSEE0 5 Py AR POLRTE 7 0 T A A 3 BRI 1)
RGBT 125, AR ESRG)Z R B
RAMGIHAT AT, LA A UK BER R SR,
I M KB SR A R AR ¥ LS AR A R G )
FRER T AR LR 22 1CH

i RBAKFHRATALT R R AR R
VABAIL T A4 i % KRR P4 S R AT AR
BT BRE AR, JEEGSE.

S CH:

[1] Graham W M, Pages F, Hamner W M. A physical context for
gelatinous zooplankton aggregations: a review[J]. Hydrobi-

ologia, 2001, 451: 199-212.

Marine Sciences/Vol.30,N0.9/2006 81



[2]

(3]

(4]

[5]

(6]

(71

(8]

[0

[10]

[11]

[12]

[13]

[14]

[15]

82

rri, PUERE, GRS hEBMECE 27 #): KR
PR KBFAIM]. dbat: FBHE H R, 2002, 1-8.

R, JLSFZE. KA b i E (). e
R}2#, 1998, 22(2): 38-42.

Claudia E M. Medusae siphonophores and ctenophores as
planktivorous predators in changing global ecosystems[J].
ICES Journal of Marine Science, 1995, 52: 575-581.
Purcell J E, Graham W M, Dumont H J. Jellyfish blooms:
ecological and societal importance[M]. Hingham: Kluwer
Academic Publishers, 2000. 1-333.

TR, A2, TG RifE. B RTK R BHES)
ARG R BRI, 1L, 2004, 26(1): 9-12.
Hamner W M, Hauri | R. Long-distance horizontal migra-
tions of zooplankton (Scyphomedusae: Mastigias) [J].
Limnology and Oceanography, 1981, 26: 414-423.

Hamner W M, Hamner P P, Strand S W. Sun-compass
migration by Aurelia aurita (Scyphozoa): population

retention and in  Saanich British

Columbia[J]. Marine Biology, 1994, 119: 347-356.

reproduction Inlet,
Hamner W M. Sensory ecology of Scyphomedusae[J].
Marine & Freshwater Behaviour & Physiology, 1995, 26
(2-4): 101-108.
Pages F, White M G, Rodhouse P G. Abundance of gelatinous
carnivores in the nekton community of the Antarctic Polar
Frontal Zone in summer 1994[J]. Marine Ecology Process
Series, 1996, 141(1-3): 139-147.
Schuyler Q, Sullivan B K. Light responses and diel migration
of the Scyphomedusa Chrysaora quinquecirrha in
mesocosms[J]. Journal of Plankton Research, 1997, 19:
1417-1428.
Eiane K, Aksnes D L, Baggien E, et al. Fish or jellies- a
question of visibility?[J]. Limnology and Oceanography,
1999, 44 (5): 1 352-1 357.
Barthelet P, Bony S, Braconnot P, et al. Global coupled
simulations of climate change due to increased atmospheric
CO; concentration[J]. Earth and Planetary Science, 1998,
326(10): 677-684.
Brodeur R D, Mills C E, Overland J E, et al. Evidence for a
substantial increase in gelatinous zooplankton in the Bering
Sea, with possible links to climate change[J]. Fisheries
Oceanography, 1999, 8(4): 296-306.
Kellogg W W. Contaminants affecting the Arctic climate, and

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

the role of the oceans[J]. The Science of the Total
Environment, 1995, 160/161: 769-775.

Shindell D T, Miller R L, Schmidt G A, et al. Simulation of
recent northern hemisphere winter climate trends by
greenhouse-gas forcing[J]. Nature, 1999, 399: 452-455.
Chavez F P, Strutton P G, Friederich G E, et al. Biological
and chemical response of the Equatorial Pacific Ocean to the
1997-1998 El Nifio[J]. Science, 1999, 286(10): 2 126-2 131.
Pennington J T, Chavez F P. Seasonal fluctuations of
temperature, salinity, nitrate, chlorophyll and primary
production at station H3/M1 over 1989-1996 in Monterey
Bay, California[J]. Deep-Sea Research II, 2000, 47:
947-973.

Raskoff K A. The impact of El Nifio events on populations of
mesopelagic hydromedusae[J]. Hydrobiologia, 2001, 451:
121-129.

TRRZE, TR Te. A G Wi P24l . HhEAE S /R e
R R MY T[] R, 1992, 16(2): 67-69.
. BT R RSO TR EE
3, 2000, 17(3): 50-53.

David M K, John L L, Sergio N, et al. Large diurnal
temperature fluctuations in the nearshore water column[J].
Estuarine, Coastal and Shelf Science, 2003, 57:385-398.
Owen R W. Microscale and finescale variations of small
plankton in coastal and pelagic environments[J]. ICES
Journal of Marine Science, 1989, 47: 197-240.

Arai M N. Active and passive factors affecting aggregations
of hydromedusae: a review[J]. Marine Science, 1992, 56:
99-108.

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

Johnson D R, Perry H M, Burke W D. Developing jellyfish
strategy circulation  models[J].
Hydrobiologia, 2001, 451: 213-221.

Robison B H, Reisenbichler K R, Sherlock R E, et al.

hypotheses  using

Seasonal abundance of the siphonophore, Nanomia bijuga, in
Monterey Bay[J]. Deep-Sea Research II, 1998, 45:
1741-1751.

Richardson K, Jergensen B B. Eutrophication: definition,
history and effects[J]. Coastal Estuar Stud, 1996, 52: 1-19.
Omori M, Ishii H, Fujinaga A. Life history strategy of

Aurelia aurita (Cnidaria, Scyphomedusae) and its impact on

R RF£120064E 1553045155 9]



[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

the zooplankton community of Tokyo Bay[J]. ICES Journal
of Marine Science, 1995, 52: 597-603.

Lucas C H, Hirst A G, Williams J A. Plankton dynamics and
Aurelia aurita production in two contrasting ecosystems:
comparisons and consequences[J]. Estuarine, Coastal and
Shelf Science, 1997, 45: 209-219.

Buecher E. Appearance of Chelophyes appendiculata and
Abylopsis tetragona (Cnidaria, Siphonophora) in the Bay of
Villefranche, northwestern Mediterranean[J]. Journal of Sea
Research, 1999, 41: 295-307.

Keister J E, Houde E D, Breitburg D L. Effects of
bottom-layer hypoxia on abundance and depth distributions
of organisms in Patuxent River, Chesapeake Bay[J]. Marine
Ecology Process Series, 2000, 205: 43-59.

Condon R H, Decker M B, Purcell J E. Effects of low
dissolved oxygen on survival and asexual reproduction of
scyphozoan polyps (Chrysaora quinquecirrha) [J]. Hydrobi-
ologia, 2001, 451: 89-95.

Ishii H, Tanaka F. Food and feeding of Aurelia aurita in
Tokyo Bay with an analysis of stomach contents and a
measurement of digestion times[J]. Hydrobiologia, 2001,
451: 311-320.

Youngbluth M J, Bamstedt U. Distribution, abundance,
behavior and metabolism of Periphylla periphylla, a
mesopelagic coronate medusa in a Norwegian fjord[J].
Hydrobiologia, 2001, 451: 321-333.

Lucas C H. Reproduction and life history strategies of the
common jellyfish, Aurelia aurita, in relation to its ambient
environment[J]. Hydrobiologia, 2001, 451: 229-246.

Pauly D, Christensen V, Dalsgaard J, et al. Fishing down
marine food webs[J]. Science, 1998, 279(6): 860-863.
Botsford L W, Castilla J C, Peterson C H. The management
of fisheries and marine ecosystems[J]. Science, 1997,
277(25): 509-515.

Mianzan H W, Mari N, Prenski B, et al. Fish predation on
neritic ctenophores from the Argentine continental shelf: a
neglected food resource?[J]. Fisheries Research, 1996, 27:
69-79.

Purcell J E, Arai M N. Interactions of pelagic cnidarians and
ctenophores with fish: a review[J]. Hydrobiologia, 2001,
451: 27-44.

Martorelli S R. Digenea parasites of jellyfish and cteno-

phores of the southern Atlantic[J]. Hydrobiologia, 2001, 451:

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

305-310.
Sommer U, Stibor H, Katechakis A, et al. Pelagic food web

configurations at different levels of nutrient richness and
their implications for the ratio fish production: primary
production[J]. Hydrobiologia, 2002, 484: 11-20.

Nagai T. Recovery of fish stocks in the Seto Inland Sea[J].
Marine Pollution Bulletin, 2003, 47: 126-131.

Bax N, Carlton J T, Mathews-Amos A, et al. The control of
biological invasions in the world's oceans[J]. Conservation
Biology, 2002, 15(5): 1 234-1 246.

Kideys A E, Kovalev A V, Shulman G, et al. A review of
zooplankton investigations of the Black Sea over the last
decade[J]. Journal of Marine Systems, 2000,24:355-371.
Mutlu E. Distribution and abundance of ctenophores and
their zooplankton food in the Black Sea. Il. Mnemiopsis
leidyi[J]. Marine Biology, 1999, 135: 603-613.

Shiganova T A. Invasion of the Black Sea by the ctenophore
Mnemiopsis leidyi and recent changes in pelagic
community[J]. Fisheries Oceanography, 1998, 7: 305-310.
Shiganova T A, Yulia V B. Effects of gelatinous plankton on
Black Sea and Sea of Azov fish and their food resources[J].
ICES Journal of Marine Science, 2000, 57: 641-648.
Shiganova T A, Bulgakova Y V, Sorokin P Y, et al.
Investigations of new settler Beroe ovata in the Black Sea[J].
Biology Bulletin, 2000, 27(2): 247-255.

Shiganova T A, Bulgakova Y V, Volovik S P, et al. The new
invader Beroe ovata Mayer 1912 and its effect on the
ecosystem in the northeastern Black Sea[J]. Hydrobiologia,
2001, 451: 187-197.

Finenko G A, Anninsky B E, Romanova Z A, et al. Chemical
composition, respiration and feeding rates of the new alien
ctenophore, Beroe ovata, in the Black Sea[J]. Hydrobiologia,
2001, 451: 177-186.

Secord D. Biological control of marine invasive species:
cautionary tales and land-based
Invasions, 2003, 5: 117-131.

Shiganova T A, Musaeva E I, Bulgakova Y V, et al. Invaders

lessons[J]. Biological

Ctenophores Mnemiopsis leidyi and Beroe ovata Mayer 1912,
and their influence on the pelagic ecosystem of Northeastern
Black Sea[J]. Biology Bulletin, 2003, 30(2): 180-190.

(R thdh: I

Marine Sciences/Vol.30,N0.9/2006 83



