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RBE 200012002 FHRAZY THPEAGEL SN AL AEERRA TRTEEEF
M EAFANEREAREFTERNREAR LR, BFABEUTORAANBELR LA, LHK
—RERFEMRY  FHRBE ANF - ERSHE2—3mm ZH, &/ #HF 3 0.1mm,
BRANAE Smm, KRR ER A EEATPEMATAEELAR . NEL0FTHE, EHAEL
o RAEGBRENARFERTAEL1.75x107cells/L, S FHH Y B AMEK Y 78.8%, w4
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IHRABEEYE SLREMN 2000 ELEFH,

TERAI2KHESEERRAE. AERASFTE
MR ERFEHART, KEERL, BFHEDMHEL
W& (K IL%,2003; H 41 %,2003), X HiRiE
T 2002 SE ) K A TR X Y W F 1 5 3 ( Thalas-
stosira diporocyclus) AEMEREEESHETEET, X
MAMEFEBEAIBKRER,
1 TWRER

2001—2002 FF 4 B RIMX KSR, 7T AL
KR BAXS, LFRXRK S  KSBRHE LEFH
Ho 20021 A 17TH, BEARKERRIFARE
W, E0NHR, AAXR—FMPEEERY IERS
MBI

AEEMN2002F1 H I8 BB A TZAE
MRAMXBEARE, AEEMKBEERIANZ
ik 6 MU T EHMAE(E 1), Hd,5,.S, #
SR AABEMNBEATHES*EARE

* TRAEEXBHEXEDE ,A200005F02 5] ZREHAMFELTE, 0212600 5, BFEX, B+, BBEHARRA, E-mail:

swchen @ stu.edu.cn
1) BRAEE ,E-mail: cjhuang@ stu.edu.cn
Wi B 38 :2002-12-08, W48 Ry B 31 :2003-11-15

it Prorhans A o ymerys repeEr T e €5+ o o

e


http://www.cqvip.com

D000 http://www.cqvip.com|

234 Me & S0 % W3 ¥ 4% B ( Thalassiosira diporocyelus Hasle) 75 # 131

117°10E

T

23°10

A1 EEEX R

Fig.1 Map of the studied area and the distribution of the stations

B 9 NI 3 A, S, Wil THAKE B KM
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W EERAFRHEX SN BT, H
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AWK 6 MEMXHATT 3KFEE. B,
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B % A ERIEHTT T 4.

2 MEERE

2.1 HRHRENKRRGEY
WAEIHEAN B FHEYREM(NOARZA
37em, M BFLRKR 76pm) NI MG HEHE HHEN , &
HEMEA S00ml R ZEET B FRBH/FCFA
KE)FEFRFARAWELEE ., HEM HOM-1 B F
PLBERE R /K88 (2.5L) R Z (B /K H 0.5m) 7K FK
BE(BAK0.5m)K& 1LEARZEES, LB fm
AERRBEE, HEHLBEAREERN 15%. R,

FEXEHMEIRKSE 250ml, BT 4CHA B 45 [l
THEMF KBTS RG/KE EE BREH
pH % FH YSI6600 ¥: il ,
2.2 HRABSSW

BAPRARBRFR TERLEB K[ EE
(Whatman) L& 8 0. 45um | B VLB BHE S, B T
A BOE AR PN R 4 H7 B Gi ( Carl Zeiss Axiovision) ¥
fif2 &) % (Stemi SV6,8-50, ZEISS) T, %t 38 B 3R 49 K /)
SEA#HTAMAEGRE. BRXNARMERA
e, RGBT 2 b, B F 3 3% 58 (Axioplan2 imaging,
ZEISS) T, B M LA M MEH , RS AEEMEN
HERGHFAERI T RENE &SRR K/N,

B 50 A~ R/NAR TR A4 38 B e, PO 30 K B R S
Wa , BFETHEA 2ml o EH KK 20ml K& F,
AZERBAMRHER(CR) G, BIMA = SEBHKRE
B, ANIREE, B TUEMKEHRPE Omn, #
BAHE MAEBAKEREERN=0Z_ B8
2h G HRERREER, ZFU LS RESTY®
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3SR EHGEETH, BREEY 2ml, AHM
BEZRERELRLF BRRTE, ETHEK B
(JEM-1010,JEOL) T %8, 3 10 1% B 1R LA % % 7% )
. TN

R HE 3 B LK W48 £ 100ml, 43 5 0
AWRHER, EHEARE LR 3% AL RELKH
FILH I B AE) S5 3T 4 18 B, {5 3 B R B A 40
TF, 40 40 a8 B8 oK K, FH A 8 o KRR B 10 A% =R 100
)G, EF B Y 7 3HE (Sedgewick-Rafte) 7Ef8 &
B %5 (Axiovert25, ZEISS) Fif#.

KELFLEA 0.45um B B (Whatman) 33 38 )5 ,
FH San™™* System 3% 4% i 3h 4> #7 1L ( Skalar SA4000,
Dutch ) 5€ DIN.DIP I Si0,-Si Fy & & .
3 /R
3.1 REROESEEH

B R T R R R R S0 i R S BR B ()
2a.b.c) , AFKBWAHI A G (E 2a), Hep KO
RIEWERAE MAACHNEATETHRKL,
B REEERR—RE S TINEREEENG
HF R 8 FIBRE®E (Nitz. Lorenziana, Nitz . sp,
Pleurosigma pelagicum , Navi. transitans var. derasa f.
delicatula ) 4 B , 1B K 25 50/ B 38 2 TBOROAS 8 P SR
F(E2b), ERERKNMNF— BERENHFE
0.1mm, KM AE 5mm, — BFFE 2—3mm Z 6],

ZEHERNAREER , cHRE . T ERKE
B, rmF(ERE EELOE  XERIREIE
FERE M), B2 R 24.1—33.7um, FH K 27.8um
(n=50), MK 21.2—30.5um, F K 25.6um
(n=50)(H 2d), 7ZHBRE (areclae) £ HMIEHF , &
10pm & 28—32 NRE, F 5 29.6 1~ (n =50) . &
MNMRGUEEANHATE (B 2e.). 75H EBERHLFE
M— T HEmEPORRPRIFR, REERAL
FFB . ML T %, HESI R B 5%, LA 28—36
PMINZFER(n =10),F¥H 32.5 1, AHBF A Z 1]
FBE S H 1.86—5.12um, F ¥ 3.08um (n = 50);
NN TFEHZA=4Z—4, BHIIRBF, HLE
18—28 M FFE, ¥ N 21.8 N (n = 10); TEFT T
NGERE—TERE(E 2e.0), RIFXFEHR A
0 M B T S G5 R RRAE , AT 3R W B O X o o
( Thalassiosira diporocyclus Hasle) (Hasle, 1972; Halle-
graeff, 1984 ; Miyahara et al ,1996)
3.2 FENMHESH

PR B K T AR U5 (R 80km” LA B, 2002 41 A

IBARAKRZIIAESTRAHMETEERSN — K, &
PLix K B 8 25 U5 R 1 O B i 3 T 4 A 5 AE A 4K
B SUHRAEBXNESREREKPI MM, B &
B PR A BERE, R AT M IR B X R AR B AR T
2, B LLEE A B R X R AR B A W R AR

XU B vl £ 3 1) 40 MO 9 R R LA R R MR A o BT
g 2 L AR S AR AR T VY 1) S 0 5 3 G
(B3). 1 A 18 H,ZHETE S ¥ B 40 iy % & 1% 3
1.75 x 107cells/L(E 3a) , A B B W HEY PR EHE
TrECON 78.8% ;F AR 4E AL I o Y P GURE 3, W R
B R R Y 21 R A B S 2 A B 2.28 x 107 cells/L LA
EESFEEYPHRSASER 95.9%,

HIE 4 5T, W AR ¥ BT 2001 4F 11 AR,
2000 1 HHh R Ew A HHREHEE, T
20022 AVIZEWET BN NEBARRANZ A
(A 4a).

3.3 RBHENRERF

TEHREEEH A 18 H), EENTH M EH
WEmSERERENES KBV EFELE . S
REIAs R (& 3b), Heb, S, Bif K B & (18.3C),
S Wik R(17.7°C), B S, WiMIMNE R L HEH ., KE
B 774k DIN.DIP FiI Si0,-Si 2 1 P 135 [ S0 g B B F K
% (B 3c). S, ¥ 8 DIN (36.761pmol ) . DIP
(1.918umol ) Fil Si05-Si(48.299umol) & B E B & &
fik W) #8 7€ S ¥4 ( DIN: 12.622pumol; DIP: 0.50umol ;
Si0;-Si:19.4824umol ),

MEFE] &, R R EVH, EEKELET,
KIBFEFEREAKAHBEN TREASE HKBRE
MERRAERELERNA(I2ZANEL ANER
FREABE N2 A4 HNI183CEAEL A
18 HiY 22.1°C(& 4b), KRB REHNE, KR
BV 2 TR, B e 7R e g fe 2K
F B 7E AR e A e, SOGRGE B ZE AR AR
JKF . DIN.DIP i Si0;-Si K& BARBUIME EF-
MY EEERMNERTEE, BRABEHTH
2 AMA X EEFAEE(E 4c),

4 itig
4.1 FBEEMHRE

HRICHHKRAUEEREANEGEEEREZM
(Hallegraeff,1984; Hasle et al ,1997), H 1, 4155 %
4% P& ( Thalassiosira subtilis ) 5 X 34 ¥ 5 % L B H 1,
EATES PISREEY SR ER, &R, 5T £ &
AFRIFRABNBER, G X RHREHINEHR
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2 Wi 30 % . XU 45 55 3 ( Thalassiosira diporocyclus Hasle) 2R 133

a

Jpm

B2 WHREHEEEA
a B FBRER KAMBEE(NE); bed FEFRK
AL RAFAE (LM) (b x 10, ¢ x 10, d x 40) ;e .f. 7SI FITE ZSHFAE (TEM) (e x 300, fx 700)
Fig.2 The photomicrographs of T. diporocyclus
a. the colonies of different shape, color and size (NE); b, ¢, d. morphological characteristics of the colonies (LM)
(bx10,cx 10,d x 40) ; e, f.morphological characteristics of the valve (TEM) (e x 300, f x 700)
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Fig.3 The horizontal spatial distributions of T. dipo-
rocyclus , temperature and salinity and nutrients
a. the densities of T. diporocyclus and the percentages of
T. diporocyclus; b. Water temperature and salinity;
c. DIN, Si0;-Si and DIP of nutrients.

1B ¥ 5% ( Cupp, 1943 ; Hasle, 1972; Hallegraeff, 1984;
Miyahara et al ,1996; Hasle et al ,1997), R0, F 8
BEABR WA EERSHHEERLEAFY
B B K [F ( Cupp, 1943 ; Hasle, 1972 ; Hallegraeff, 1984 ;
Miyahara et al ,1996; Hasle et al ,1997), &%, W3
S ) 75 T IR SRR HE T B B SE, A 5 i
B PN IR S A S U 2 SR AL HEF s Hok, U g
BB RATRE R DK S, EEEETLEL
H (B 2e.), IAFHWERNBIE RNMAL TR
Wep B EA %, &S (1965) FIEIKEE

A L L ) L L 0.7
1411 0412 24.12 13.01 03.02 23.02
2001 £ 2002 £

WERE/(E.A)

H4 s s IR a3 R A K SR Eh B W A AR L
a. XUPR e M40 MO B e L o B ) BB
B :b. KB E ;c. DIN,SIO,-Si fl DIP & &
Fig.4 The temporal variations of T. diporocyclus, water
temperature & salinity and nutrients, at S;

a.the densities and percentages of T'. diporocyclus; b.water
temperature and salinity ¢. DIN, Si0O;-Si and DIP of nutrients

25(1993) #BiA S H BLEE o [ ¥ 38U RE TE S0 BB I Bk B
R M BRI 0 40 55 g 6 3K, (B IR 58 %5 (1993) Fr ##f
R B o B BN R DR MG BB, T A R S5 M e K
PRt e T BB A B, RE AR
FRMAZFIHFRHMUESHINERIGIEHE X,
o T &EH%(1965) X A FH B E ¥ R A L FHR,
mEBHB AT R, EMEEXNHERER
EHSE#HITHAR
SHAEEHEZRBNBERLES T. deli-
catula, T. eccentrica, T. fragilis, T. hendeyi, T.

!

s+ v e bae ¢



http://www.cqvip.com

D000 http://www.cqvip.com|

2 3 W& 0% WA 1 % B ( Thalassiosira diporocyclus Hasle) 77 3 135

mendiolana, T. simonsenii, E180E — MO FH R
BHETRPHI/FRERAMAR - IgIRE,. B
PR, EN S BHREXHEHENKX
H:T. delicatula W7 A/NFREAERE, REHE
TRER RN ZEMN ; T. eccentrica M T. mendiolana B
R R AR R — A P IR SRR — - E IR GOR T
W, KX EA%E m H B ML H; T, fgilis |
T. hendeyi Ml T. simonsenii W 5¢H k&AW1 BE
%2 (Hasle et al ,1997)

A 78 25 3R B (K9 0UFF ¥ 4 3R 19 K/ B EE Hallegra-
eff (1984) A # (16—20um) B KB £ ,H 5 Miya-
hara % (1996 ) 7E ¥ 7 N K £ A B BT R B
(25.0—47.5um) ERE . XRHZAFEREFE L
Amt, AR NE TR & R, Kk
HHEZHF N LXFRHE S Hasle % (1997) i iR 1
(24—=3D)EZ BEHHPF WA/ F 1 H B X7 Hasle
Z(1997) R 1Y (2.7—3 .8um) T B Z N . 38 B L
BHRBIGHAIFRPBEN ERHERNEL, B
HiEEBLA K,

XUIF g R TR K Fh , — MR A 1 TRV (L B
H 18 4 ¥ 3% (Hasle, 197’2;Hallegraeff,1984)O . g
PR B & AR M A T AL S 23°30" BT AT, b TR
ikl
4.2 FBZENFR

WHEEREFEMYE T 1994 F 11 A(KF)E
19954 2 A ¥ (&2 )% H A B ¥ F N8 (Nagai et
al ,1995; Miyahara et al,1996) B IR K4 , 13X IR A% 1 B
BARK, HARZEEXH#FITT 3 WAL 265 Wi K
MESAHRE, BBRGE T HRRFEHREN

P . Miyahara 3 (1996 ) IA N IR AWK LTS
1994 FHERB S NISBX N T REMFREE £ B0
HRESBEX, HEZT . AREEARRBN
BN AGEEFFOREE /NS L, T HF
RENELXE EERBHEXARREAKWEY,HE
RER RO ERAIBTR, AR NAREE
BUNOTEENER 4 KAONREWEA, W X
MWUAEHERN T EEFREESRY A LES
WEFRZFFEOMBEERN HFHXRRE
Hit , AXERB TR SR P EFW TRA K
W GHEENFHELENHERKALN,

R, AN GHEEREENENTNT 11
AEZEZAEN 2 A¥, 5 1994—1995 X476 B A ¥
FREZEYE, M H AR KR L6 EHE 2000—
2002 FJE/R e A (VF & #£,2002) , % X /K B T 77
HEHORETE(® 4a.b), HHXE T ER, X
FEMEHSKEBEZ B EFMWIEME(E 5a), Hik,
EEHBRRBEAREREEARARABMABIE T,
SF R 997 FIRAAAETERBEE S IR KM
BEEEAENEXRULEAMABER RS —
WO E R AN R AR A REEANH A
AR bW AW KA IEMH 1997—1998 4E 1 &
FEBMERBET, AT EEYN, EREEHLER
BREAS KEXER, PERKZ AN KESRF
47T LK B AR A R AR b 5 Y R K A JE R
R A (Yin et al ,1999; KL% ,1999), 5
AR Fr TR~ , AR NAGHEEFT DR
hEEE TG (R 1.8 3a), EEFES, PEE
BHKEAET - BERFEILLX, FEEREWAIL

R=-0.87, P<0.05
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Fig.5 Relationship between T. diporocyclus density and water temperature or salinity at S, station
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FIRST RECORDING OF THALASSIOSIRA DIPOROCYCLUS BLOOM
IN THE SOUTHEAST CHINA SEA

CHEN Shan-Wen, GAO Ya-Hui', DU Hong, DONG Qiao-Xiang™, HUANG Chang-Jiang
( Institute of Aquatic Biotechnology and Environmental Resource Protection ,
Shantou University , Shantou, 515063)
*( Department of Biology, Xiamen University , Xiamen, 361065)
"( Aquaculture Research Station, Louisiana Agricultural Experiment Station ,

Louisiana State University Agriculture Center , Baton Rouge, Louisiana 70803, USA)

Abstract A bloom of colony-forming diatom of the genus Thalassiosira diporocyclus occurred in Nan’ ao Island in early 2002.
To our knowledge, this is the first recording of a T. diporocyclus bloom in the Southeast China Sea. The colony was solid, light
brown and spherical or oval. The colony size ranged from less than 0. 1mm to Smm. The majority were around 2—3mm. In the
outer layers, the colony was mainly composed of T. diporocyclus. while some pennate diatoms were embedded in the center.
The highest cell density of T. diporocyclus alone was 1.75 x 107cells/L, accounting for 78.8% of total phytoplankton. This
increased to 2.28 x 107cells/L (95.9% ) when pennate diatoms inside the colony were included. Results indicate that the abun-
dance and cell density of T. diporocyclus increased from the inner bay to the open waters during the bloom and reversely corre-
lated with the distribution trend of the abundant nutrients. The bloom originated in open waters, and its occurrence is probably
related to abnormally high water temperatures resulting from the 2001-—2002 El Nifio event.

Key words Red-tide, Thalassiosira diporocyclus ,Nan’ao Island, Fl Nifio event
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