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1.2 WERESIEREE

WEAUUERT ZMRHERMTAK(E
1), HEBRER 20 ~25 CP1,
1.3 FHEBKEBS BT

KB EKERBEZN W, AP RER
B 20 ~25 C, Hith, R H¥E 20 CTHI25 CHR
LRI AR B T W B KR A LRI ZE K
B, B 12 2007 4F 45 5% 20°C f1 25°C 2R
Bshgnd A,
1.4 FEBEFELSS

FREE B EEER LI HHETIN
AR, 7EE B EES JLH (34 ~37°N),
TR IEAAE R A KA, 3R K EE B
BRE, BHIE T /KRR E B, F I, X —K
BK EREKE(ERR) o TR Y 0 SR
IR & R, — /N TF 0.5 pmol/dm’, B
=, TR YPOKE M, BB KRR S &
B, WA EIR AT 6 pmol/dm’, B B ik F] 14
p,mol/dm3 o %E;’i%[m it LLESE, R B,
KITO¥ A BR 2k & 8 KA 14 wmol/dm’,
BTEERNER, MEBEPHERERX, b
RS ARG NIl 2008 426 -7 A X
B ERRUGAES RITIES, W5 ®5EEK
FRERE MR, BB Z KRR A SRS —
.
1.5 KIIOFHBREKESE

R E R R —F— BN ER R ER
20,2005 4E LR, KT A BB A MERE A
A BB AR IE B0 A (32 2) 14719, 2005 4F
A 7000 km® R KHIABL A SR & A, (HR 2006
SRR AETE I O A KAE R B ACE K, 1
BN d H A 2 000 km®, 3T 2007 4F, K

1000 km® B AP FRERLE",
1.6 FEEBHFRGAELER

<3 22005 FRAARER H BN 1 000
km® P B RAEFREEL , NFE3 TR, HER
BREIREFRBIICTE, RAEFERL, T
WIREGE 2 R THERA R KL AR 8 E,
1.7 FEBBRAEMEREESH

RERBW M R EEE P EER S M, B
FTEEREBROTAEEN, EREERNEWT,
BEREBREAR L RBEMILR ), i ®E
R AMIYE, R A B AL Est . X
—HE2BARRES" WIS R (R
2)  HitB4RERn, EEREREKBEMIL
PL0.05 m/s I LR 5%, B 2 2R
ZRP EFEBRERRG T MAEE. K
WERSEEEERE, MEAEREPHLR,
WHAAE ML BB RE WAL, B, HE
WREFERBHER. BEBEEEREN, 7
HALiE R, AERBILME RS, EILRESHE
B, 2R RS,
1.8 2008 £EHBWEKENLERAR

2008 SEE W EKERFHMAES A 12 H
215 H, RN & S AL T H R RR 1220 ~
122°30'E,33°N K3, #KIE &MW@A BR
546 A9 HF 16 HXHE S LA HIGEIR
HoYE 2, 7E # Y8 120°307 ~ 122°00'E.33°30" ~
36°00'NJEEB A M A ENE, 6 A TAXM
B E KT I AE WL AR 2 5508, R R I 7
SN AR E M, I F S, R ki
W E=v. H R &S oL
IR SRR, M KEREYERIHE
T,

®1 HEERKNATFENMEREE &EBE U RIEBERRLE

Tab.1 Comparison of suitable and optimum conditions between growth and spores release

J—— & RETE F tolerance range G 5 optimum range &{H & peak point
ecological factors L3 TR L3 TR L3 TR
growth spore release growth spore release growth spore release
L salinity 16 ~40 12 ~40 24 ~28 28 ~40 24 32
iR B (C) temperature 10 ~30 15 ~35 20 ~25 20 ~35 25 35
e[ wmol/(m? - s) Jlight >9 >9 >18 >18 72 144
pH 6 ~10 6 ~10 8~9 8~9 8 9
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Fig.1 Variation of sea surface temperature from June to July 2008

The black arrow points to 20 C isotherm and grey arrow points to 25 C isotherm
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Tab.2 Records of red tides with area >1 000 km’ in the East China Sea during 2005 and 2006

2005 4E year 2006 4E year

Hb5 location i FH(km?)area Hb i location H FH(km?)area
WL R 3 000 WL LN 1 000
KILAsMNE 7 000 KILOSNE 1 000
WITLBbAE 5 B 2 000 L5 5 3 000
KAk 2120 WL FE R 2 100
W LL{ B S 1300 HIlF) s R 1000
[EIIIEIER3 2 000 B EHILT S 1200
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R3 2005 EREFER ENAERFH
Tab.3 Records of red tides with area >1 000 km’ in the China sea during 2005
R IR B E H AR
time location T3 (km®) area red tide-producing species
4A1H WL AR BRI 3 000 R AR
SA24H-6H1H KILASMEIR 7000 AL E AR B
672-10H BisE RezEM 3 000 PR ORICHEEE
6 A3-5H KILASMEIR 2 000 B R Ok RHUEEE
6 A8 H KiLAsh 2120 R AR
6 A8-11H KILASMEIR 1 300 B R Ok RHUEEE
6 A10-13 H R ILF) B 2 000 B R Ok RHUEEE
6 A16-18 H TITEDLE 2 000 B
9H23-27TH BN ER 1 000 PR
117.0° 119.0° 121.0° 123.0° 125.0°E N
hY i e ] 41° _ .
wol ~ AT apel M EY
38.0°F ™ 36°"
37. 0% 38
36. 07 37
35. 0°F 367
34. 0°L 3571
o 34% t
33.0°F -
52.0° ol W
L0 g 3ue L v,
L18" 120° 122" 124° 126" E

B2 EFEABERERERREATESGRTE

Fig. 2 Surface wind-induced current in the Bohai and Yellow Sea during summer
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B, BER . BAAM, PR,
WE % SR UA T B R4 B, #E 7
EKEMBTF KB R, FENALUT 5 ATHE
AT AT AL .
2.1 FEKEEYFHIES T

AWHEKE, FRUHFE R E, AR1T
A, R R A KRR Y 20 ~25 C, R ER
KA I A RIS RN R H R B
X, R TLIR F #AIL . b T
FALERHT Y ACEUR TR A, KRR, e A K
WEUE, RREEERIKEKR, Tidunfr,
BN R R E B 20 A AL S JE DA RE 2008
EWEKEMRRE. BRA—KTLEE, B
M B SR MR A AR B E B R T 5, 9 5 K2R

L i B AR AL e YT 5 B AR T BB AR
HK RT3 A%
2.2 FEAKLEFYREMKIER
WrEKERMUT RBRE, BAORE ERL
BRI, RS K, BB AT
BEAM, WILE KA SEE &, g KK Z
BB ZESE RERWE™ . MLRES
BIWLHRE , X — H KR A B KW BRI
HERRKIT O R AR K8, W 1T O Ak % 4
MAAIREOT TR T Y8 AR Bt 7 LIE B X — &5
(F3)17, AW 1.4 BRBEMMT, BAE
WHHWEREFRX , REKRERYRERIRRAZ
R B L KE SR ARRREESEE R
SEH WA GBI O A A ESEN, B
ARG U — MR ERR BT HEER
W B R, BE T T RO B K X RE AR R E
BIFTIESE, b RS KR R RIRR , B R4
FEEEFRNKR, HERFELTRETIH T4
WEHKAX R R F P, 2008 4EZEILAR LS
RIARF WS, HEIRE A, st 2 Bad £
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B o M7 Biat &, BB B BT KT
BTN, WEFREMT S, I &K ER
H B ARYILE & V195 B R M T AR EOR, HAK
PN S Y 1 A
2.3 REEKHIREFY

WEKERE—EMREAH"  HENR
EAEREER20~25C,; NE1TR,4 A T4
15 CHERATERILO LR, B IO LAL YR
AREETHEEREER,S A LA#E, KILD
AT 16 ~18 CHEREI(E 1) , REEFREANER S
B, ERBBIRER, 5 A 12-14 H,iF&W
WEAENBEKIR 17 CHEE, B9 A&
EHHOEA KR B AR KR, B, x— K
WaEkE BAAREREEENEREEN
RILOAKSEZE TR R, E MR ERE KT
MK B AR 1 RS, RS ALK
HRAKBEE AL, F55MNgKILAERITO
ARACTE T . 72 EME R AR, R AOK IR AL ,
WEBHEREE . WRAKKRIBRELHIX—K
BMIERS A 12 HESBERERNEIANEEER
AR K. FEEREERR 20 ~25 C,H
I, BREAR B 20 CAFMREALAS, W LLB /R H
ERRERMBSIN I, 25 CHRLIHE,
A DL 7R B DR AR K T IR S B 7 Tl 20 ~
25 CHRBLAKHIRE T & RE I B,
BRI , T LA SRR 4R 3% SR o A K MR AR AR 4
W, XYOKAEH & FRET 2008 425 H EAIFF 4R
FERILOREERK,7 APAEEIEREEK,
2.4 FEXHER R

RILOBERRAERRIREEREF A
BRI KR EER, AR ERIEAE
BEEAMPEHRETFERABRAREL, &
2008 45 W AHLIR IR & B3 VT R -5 2 0 I A
Ko

FEAEYF b YR A EAY), RN
BRI, REBUKR, TR TR R, —BA
BIEHAMF, SRENE, HILZ T, KL
WIE R E LR AR R YR, FERE,
EAERBOKEF R E R, B EFREHR N
TREJEMERERMREETF™ . AERA
BB R B EAMAERERER” Y, A
I, 2 R AR RS T F ¥ A W R T RS
AR EMET ERTAERET . Hi

FEUERIT O RSB BRENERT, 51 EK
HREBIORER, BRRM, FEERFIANE
PR 3 B B, VL 1 AR s W BB ST R A
EFRIL O AR MR BB FEB D (K 2),
2007 FRILHFEFEEEA RIEFE, R E
—¥ 1000 km® BL b RIS, Wi ELIE R AEHK
F, RILOHZ R AR R, 200 RE
& 2007 SFEHF B KEMRBEE K. XHAE
HEFBRARIGLH, RERERE, FE
FrEL BB A, JE T4 h R AR B KA, AR
KAWL AR BE R 2008 4F W Bk —A
HERNEFEAAR, X—FE, 2LDPHREK
HEETE AN REE, RTES BT RILO
REBHFAZEEMULRNEK R ZEE
2008 EHFEKESHEMHERIOZTHE
DIBR R HIIEDE -
2.5 BREREYT HIBRPHER

FEE K TLHU R R , KT, 2R
BENMEERFEEAT, RICER S AR
H1 T FRRH T O AR K R B AR SR B T R
LRI EE R, WRAKMSMNEKIIL, I
KILORILH B BB B . KRR, &
BLRERRE, EREXERT, BEREK
mE AL (B 2) Wish SRR mEE T -
TS - LR E S EEE. TR, KEENE
remi T RAERNEMN. KIE IR
HCY A ENK PR TR R 4R, W R SE
M PIRE, KRG b R AL LR B
¥, X—HLELHEA R REFEHE ML
TR BT WAL I ER, FER RS
A IR B IR . WWARE SR BT H
AR TG B IR O, S 5 AR D BRTE 2 B SN IR 4k
ZP1T. XWRIFEKES, AT IR FH AR
i RZIEAE, RF S AR, 1A, L
TN EREEA RN Er R WRT
IR E R IR, BT B B R AR R
Tri, N R B AR MR, X ERREZ
R MRS R WP AR i
BREFRRIRM, TS TERR , R ERER
Pl L EELARRIEO N S B R, EBAIRE
¥, BBV, T H i T M 2R, BER BF & 3
PR\ i g S A B IR, AR T MR OK BER

Lr BRI KT 1 32 vh K S TR B 7K SR T e
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Possible conditions and process of the massive blooms of
Enteromorpha prolifera in China during 2008

XU Zhao-li', YE Shu-feng?, XU Ren’
(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. Key Laboratory of Integrated Monitoring and Applied Technologies for Marine Harmful Algal Blooms ,
East Sea Environment Monitoring Center State Oceanic Administration, Shanghai 200137, China)

Abstract ; Based on the cited hydrographical data from the East China and Yellow Sea, the blooming process
and required conditions of Enteromorpha prolifera were studied. The results indicated that the frequency of
red tides was decreased significantly in the Changjiang Estuary (CE) during recent years. In May, 2008,
E. prolifera gradually developed in the CE, since there were abundant nutrients and favorable ecological
environment such as optimum temperature (20 —25 C) in the CE. Subsequently, the population was
carried from the CE north-eastward to the southern Yellow Sea by the Changjiang Diluted Water ( CDW).
The flow of CDW slowed down in the southern Yellow Sea, and the population of E. prolifera aggregated
there. Then small-scale E. prolifera populations were developed in the southern Yellow Sea. Thereafter, the
populations were dispersed and carried to central Yellow Sea due to the effect of sea surface current. In the
Yellow Sea, the surface current runs northward, but in the process of movement, it was hindered by the
Shandong Peninsula, forming E. prolifera aggregation further. Then current rip formed between the surface
current and the Yellow Sea Coastal Water. Consequently, E. prolifera was bloomed in waters off Shandong
Peninsula. Moreover, the outline of the Jiaozhou Bay is concave. All these were beneficial to the
aggregation of E. prolifera in the bay. Therefore, E. prolifera was massively bloomed in Jiaozhou Bay.
That’ s why the E. prolifera was aggregated and bloomed in the waters off Qingdao in the year 2008.

Key words ; Enteromorpha prolifera; red tide; eutrophication; Changjiang Estuary; Yellow Sea



