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HRIT #ETEK

Mk KREMBEPLBEHEPE WK 515063)

nE Xt 1998 £ 4 [ 22—24 HRE T/ RERIL O A BIH 88 IR T — 0 EN B 1915 4
KEMBRDRESAKESTHRNERE YN SHENBERRTR. SRED, BB
FWAKBERDUAP RN T, ERENG A SRR, b, B &5 R TSR %% (Gyrodin-
ium instriatum) L BRFEE R 3.6 X 107 cells/L; H k£ i B %4 X ( Skeletonema costatum ) #)
1.6 X 10" cells/L J& ! 3 ( Prorocentrum ) 8 6.1 X 10°cells/L. 5 5t , = % # 7 % ( Gymnodini-
um . mikimotoi ) I ¥ (Ceratium furca ) ML ER P X (Gym. sanguineum ) EH —EMW
R, K, TERW K W 8K 0 % W (Pheopolykrikos hartmannii ) &R ¥ F % (Gym .
catenatum ) NRBEWIER, FRESPEREYSEBESFEFSEALRER, TS5/
WA G AR . XWEHRINB AR T 1998 EH BRI O KR P HAHM A — 5
4, REHREF KR O KR FABE F i T, KARER R T 585 R B m K
W EF BRI T R AR,

S §i] N, P, A H, 0%, %ILO

RESFEE  P949.24

WKL (2000a&b) W AE R, EIL S FAMKNEEEDIE 7T/ HETFEFE
K, HPBRIEF N =R T B (Gymnodinium mikimotoi ) o HYI| T 78 W Xy F % 5 7%
BB SRR, B o5 R A 4R B AN T LR ¥ (Gyrodinium instriatum ) , iR
FE B B0 o iy B 5% BE (Skeletonema costatum ), 7= SCHE X8 B B W10 ¢ 1048 FF 3 25 T 58
WX FHRBEFHE(Gym . catenatum ) TN 818 £ % W I (Pheopolykiikos hartmannii ) 1T
B RFEHTHE . RIE, XU 7R A YR 5 AR 0 — 4% AU AT T8
1 MR5F*E

4 B 22—24 BEKIT ORI BHTREED N ECBRNTEERE (BB, LEKTS,
2000a&b), TEHARHE SL RKSFRESEZRKRE, A 251 o888 5 L B4
B MNEGTABERMSLTR, CBHEGASL RABREXREK IL, MABRDHK
BR,ERRERBARRER 4%, HEEXRELBBIR, FREEGWEYRER
Zab R 50 5 100ml J5 ZE X6 BB T HAT M MBS0 KB5,
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2 ZR5itie
2.1 FWRELEWHEESS%
2.1.1 EL8URWE(Gyrodinium instriatum Freudenthal et al ,1963) (B I :a—h)

Bk BN, Wtk A TS o BRBRSME AR AU/ E LB K, A B THUR B 3 P HE A AR
¥, EH0TREANEAR . ELHEE L/ TXNEBE. AK 21—50pm, B
15—36pm(n =50), K THAI R 1.1—1.7,FHK 1.3, MEB/PROHRTURPHE, L4
1004 T i P W g TV, A SRRl — TR B A0 L e, SEBRE RS R, B TRW A
SiE AR , (3B 2 LA T SR 40 B R T R R PN R, 46 1 2 b L S T Ly o ) 4 A 5 O B
B, BWETE, B THR R LT, Z2R—BZ A0 R T 23T 4 EHT 0
W, FEARETENRISHI S, ERHERUBANPRKES 1/3—1/2,
PWHEEE, AREBALER, A TSHARHARES. AREmENALER, 2LH
SHRE VI, BB M EBR KW ARESEHFAHE, BEEETHERSHBHEE
A, EHH— ., JHEERTHES T, AR, 3 a3 % T R
KFHMKE, %K, MEE AT EER, aREERE, ML, BFARNA,

A B T R 08 2 BT 5 B0 DA, 76 6% BB B T W B e ok AR — B LG A% 4 R ) B4
680 F BB AT RE RS s, H IR PR R B 0 K . EEX¥ BB T , AR5 L AIEL
BRAGER, —MEE AR AR N EN, ERANEREEA TENNE, ABRIK
B S5 , 40 MO L , B B 72 B0 A% 3 B T 9% , 1 500 40 B A R Y A A 75 AT BN o

A Fh B 550 Freudenthal % (1963) EAAK B KB B A, BT HARARE
SRS TEIANE BT Gyr. fissum ,BXBERAESNE L BRHEMGBRREXSE,1990),
HK, AFENE LS Kimball 2:(1965)3 388 Gym . mirabile WA HMIZAL , ERFEH
MBI A/ NAEW R R B NE LRHBMES . NER. W A ENERENTES
$IE RK/NRE , A F 5 Freudenthal %8 (1963) F4EX R K % (1990) iR 8 Gyr. in-
striatum ¥ AL, ERACHE K % (1990) Fi i iR B Gyr. instriatum (4K 40—65pm,
F 20—33um) oA Fh B KB K , i Freudenthal % (1963) FiiiR 8 Gyr. instriatum (4118
¥ 28.6—65.6um, & 22.9—45. 7Tum) A MK T LB 54 F + o858, R R A F A 8%
Mo

ERINBREEDRER D, BERAFFHRE, BREARELE(1990), £ K%
L6 [ K, 99 (B 3E , K 29—50pm, F 20—27um, A B H R EY , RFL AR, L THE
—1%,

FFEEE KW B ERSEAE A, B TR O &% K (Steidinger et
al,1996), BB AR KB EEZRMIEEEY (BREXE,1990), E H B R HFiLx.
FE MR TR P 7R 0 A R 96 B, R S B AR B, B 1A B 3.6 X 107 cells/Lo

HA M EXTFAMHFERNRE, EAFRFIREKBRERRXBRETHARKRE /7
FEREM T REER K,

2.1.2 WK ERE L WK (Pheopolykrikos hartmannii Zimmermann, 1930) (B & I :i—k)

EEEER 2 MARE R, BRSBTS N gl B 4R | ek
AWM ABTA . BARAMAA/MI%, BT RERW, MRABEEEHET P REBEAE
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A, EWEL L TP IR, BRMMRBAIRBREMN 2 FLU L, Rk FHROZEM,
AWMHTIERR, AER T, BIRKEEWMLBEER, BEKY 60um, L 40um, B
DERAEE . BEERENAER, /DR B2 MR, BARS A K X
2 MBI, BAERMHARBRE 2, RN 4 fIRE 8 MM FE., AREZNERE
RERE,2 ML TE&BHRM P I,

FHAEARBE . ERY 40um MERE , REXREELENREE, BAFAE
K B 12 MR EN. RFEANEXENFAD, HE5TEMN 1/3 A,

MBI R BB/ DGR, R 557K Z W Polykrikos schwartzii (B KIL
% ,2000)F Pol . kofoidii 255 X 45} ,{HH Phe. barnegatensis(Martin,1929) 7] fE & F ¥ 7
4 (Steidinger et al ,1996),

FFIEEH BRI AW ERA 2, R R K E R, B ARTHEEEN
WA, HEEHARALR, ERE, AW EFRARIERKICE, TRENE LT RE
BRABHEBEREZEBRY P GFREES,1996), 7EHKEYIE KRS P LR E X
40 R Fn 0 2 [5) B A7 7E , B R0 R o BE AR

BT BT X FAMBEROHRRE.,

2.1.3 S#HREPFE(Gymnodinium catenatum Graham,1943) (BRI :1)

WA B B SRR BT, KA FRER PRI KAHR., BEARX
% (1990) B HR , Wedk B4 M o K SR BIJE , K 48—65pum, T 30—43um, b4 B T M7
MBEERE, B L TF4E/D. MERTUREE B, FEMmsMh il o T 6 3 E 9\ 4 i 8
MBE, BBH, HRMBHEBWEMN 2—3 15, ABHTHBETURL, M T BHiAKEN, 7%
BRI AR IR ST E R, LERRTUAWIR, STH—RABHR THRIEAL.
HREREA/POBRRAOAERE, WRENHELTHRS R, AREDN EERCESR
THEA. ¥ AR AIER R F R L=,

FERBEN AR —RE 16 MAT , BKATX 64 1. RN THRBEAM, 5TE
AHE EERETRER, FHRHOKERREARBMEMMHENEE. KEARY
MWHARUBEENEE, SFRBANE AR EEBHRE - ARYTERHE
S ERARRE(1990) iR Mtk B MM R AL LB KL 5. BEPRRE Rt
REEEAIFRRAR A BRARN LS, EHHEE Gym. uberriumum ,BJ5E RWRAKF,

AR BAOTES LLERER, W ER 35—55um BIERTE , HFHE T RE/DRIRL, K&
STk A e L8 R E LA SRR,

FRERELIAFIE KN BAKHEMBFS, BEEREENENERENZ — (B
KX ,1990), FFRIES(1996)RIE , 765 BRI 45 3 A9 KWL ¥ F K T35 & B 4 7 49
R EREHLEFRAM, 1986 F 12 AEBRUR AL BRP LT, BB 136 A
., ARTHERES, KT BEENEM GFRESF,1989), AR, 2R R 2RI O %5
MBEEARBEENBEAERYEERM,

2.2 FMEWNRE

FHNEHRBABANZREAMFE, IRRKELORKAEFA ORI —(RKIL

%,2000a&b), E—EMEERK(S.5X10 cells/L) KRB H FR B KRER , B S IRF T
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N EEE G S AMBE 64% (3.6 X107 cells/L) ; HR BB KB 27.8% (1.6 X
107 cells/L) JER (BT IE P. micans MZFBERHEP. triestinum ) ¥ 6.1% (3.4
X 10%cells/L) FI X fA 3R 1.9% (1.0 X 10%cells/L) ; BoM , R A O BB F H S RBEFHEM
MEBEELWE;FAHE N SR, HPFHET7H X 1A, EFRREXFREWLSH)
FRENHERAT, BHIELSHGHEEEY =R P E. 7KL W% (Polykrikos
schwartzii) K B F 18 3% ( Katodinium glaucum ) SR ¥ ¥ 98 B ( Gyrodinium sp. type-
98)%, Hd , =R FENBBFEEBAT 1.1xX10%ells/L, B> FHILSHBEH 7.6 X
10°cells/ LK 1L % ,2000a) , Bt BAH H 3 &
EFRVBFEAREPR TILEHAEELS AR EFEREMN, LHEREEFH=
ERFRENTER/TRHFENEE 105l L HRBRF, R, ZcRHFEMOEHRT
LB HARE 3 AKE 4 AN EFB R EDH G $ (Anderson, 1998) . I 8
LS FAEEEEAS, CREABEYNAR, BRI (BB, REXKILE
2000a&b) 5% & (Anderson, 1998; Dong er al ,in press” ) S #5 HH{L, H R K B B 77
EEXREME. HEAMEME A EN N EFAERNERRF(FBFERN 3 AKE 4 A9,
BSR4 AP, 8008k 4 B T)TH 5 Bk, B 88 b ke b2 2L 5 578
REBFRGEETE, REYEREREE LS FRRPHAE, FXL L, FE ELSH
FNERFRIILFRNEENABESHIANE - RIAIFPAXFRABET 1998 £5F
BRILORAEBERRAY, ERES 3 A ANAEREREESRE N AR ERERY
RB—REm(HKIT%,1999), 805 1997—1998 4E i &+ BB H T /R B E AR W FEY .
100 ZFERIL O K HEE R 8 B R [ 3R 0 7
" 5 WA B ] L 0 555 WO FE , T 8.5 9 WS B
o ARy BEX LT RESRPEMEFEED
* BEAERKAZFOBDERE X, B XM
*° BBREE.ELUS RIS =R ENEY
° o BEARBRAKXE/NE, BRALEEEAHER
o A—HEX LT
. RESE P B AR B TE RN A% ) K A
o ° FRAKBRHI, BRARINE R CRA LI
o WERIL 1 K UL B S W B R A 0 1
K B BB/ (107cell - L) fiE. W 1 8TLUE S, SR B R 8 A Y A
Bl R AR T FRO) SR FRFHYAFESRRERSHARER,
(@)7E TRWAE W) 35 40 L3 B o5 B 4 1 TSRS LAMRELL, X— 5
Fig.1 Percentages of dinoflagellate (O) and diatom T BRERIL O K HAR R R T B 3R E;
(@) in the total phytoplankton densities of the B—-FENEARTEABHETCIES,HIE
red tide samples from Shenzhen Bay KRHEEBERAPREFAERENIARELE

SR DR E S /%
b= 3
[_J

™
[25]
[+

1) Dong Q X,Huang C. Relationship between meteorological factors and two large-scale blooms occurred in Southeast
Coast of China. ] Plankton Res,in press
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1998 EHE TR E TREMBRIOBHNAMERARELET 3 APA, X4 TF4 A
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TAXONOMIC AND BIOLOGICAL STUDIES ON ORGANISMS
CAUSING A LARGE SCALE RED TIDE IN ZHUJIANG
RIVER ESTUARY IN SPRING, 1998 I

HUANG Chang-Jiang , DONG Qiao-Xiang
(Marine Biology Laboratory of Science Center , Shantou University , Shantou ,515063)

Abstract A large scale of harmful algal bloom occurred in Zhujiang River Estuary on South China Sea Coast
From March to April in 1998, and made a great economic loss on the local fish farming. In the last two papers,
we described the morphological and biological features of the seven causative organisms, which all belonged to un-
armored dinoflagellates, sampled from the most hit ares——a tanked fish farm near Guishan Island located on the
west side of Zhujiang River Estuary, China,on April 15th 1998, when the bloom was on its peak. In the preset
article, the morphological descriptions of three unarmored dinoflagellates Gyrodinium instriatum Freudenthal et
Lee, Pheopolykrikis hartmannii ( Zimmermann) Matsuoka et Fukuyo and Gymnodinium catenatum Graham
(sampled from Shenzhen Bay of Zhujiang River Estuary on April 24th 1998, when the bloom was going to its
end) are described.

The dominant causative organism of the bloom was identified to be Gyr. instriatum with the highest densi-
ty of 3.6 X 107 celly/L, followed by Skeletonema costatum (1.6 % 107 cells/L) , Prorocentrum (6. 1% 108 cells/
L), Gym. mikimotoi (1.1 % 10%cells/I.) and Ceratium furca. The red tide organisms also included Gym .
sanguineum , Polykrikos schwartzii , P. hartmannii and Gym. catenatum. Apparently, the bloom occurred in
Shenzhen Bay was the same as that in Guishan Island, for almost all of the dominant causative organisms of Guis-
han Island bloom were found in the Shenzhen Bay bloom. However, diatom S. costatum was the second domi-
nant in Shenzhen Bay bloom, indicating that the unarmored dinoflagellate bloom occurred in Zhujiang River Estua-
ry would end. The percentages of diatom increased while the total densities of the bloom samples decreased,
showing that the normal diatom community was replacing the unarmored dinoflagellate community when the
bloom was going to its end.

Key words Dinoflagellate, Unarmored dinoflagellate, Red tide, Taxonomy, Zhujiang River Estuary



WL 1998 5 F BRI O g KL & # BB (Plate) |
RELMAKE 2 XMEHFHEN

[H

AR EENRAR. MRt ThEntiRETREMNLLENARE

Platc 1  Photomicrographs of Gyrodinium instriatum, Pheopolykrikos hartmanmii and Gymmodinium catenatum
s—h. ELMBRGyr. instrianem): 2 & b, ME(X 200, Fb) o GWEE(X 200, EH#): 4 FHE(X 200, )
e AWE(X 200, EEY £ WE(X 200, EE): p AFBRWTRTHAOMEO200x b ERIHEZOEE
(X 200). i—k RABIBEASHEP hartmanmin): i & j. HEETX 200, FE): k TRE(X 200). 1 ERETBGym
catenatum)if) 8 SMEEE k(X 200, TEH)
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