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Fig.1 Location map showing Zhujiang River estuary and Guishan Island, Guangdong
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AP E 50 B 100ml /5 TE % B T 8740 T OB 540 60 5. HEUE A HxH R
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Gymnodinium mikimotoi Miyake et Kominami ex Oda(B H J L, 1935); G.
nagasakiense sp. nov. (Takayama et al, 1984); Gymnodinium mikimotoi Miyake et
Kominami ex Oda(FBUEK%, 1990)

BIEBERXAMRERE. ARTEENE2ERE, BEEEBET, SsiELAHBRE
KoL, EXA%EMETUNEAREFIEHE, EUEIMERTUEE. AEK
15.6—31.2um, % 13.2—24pm(n = 50). FHER AL RPRFEEEE, THEBH R R
AU EH MG, A KR mEKT AN, SN Rk EFE, Ak 1A, KLET
A0 P R BREE T AL, B PR AR R LR 40 B BE Y 0.72/5—1.05/5, 1924 0.92/5(n =
20). QWHTRBERESHRER. EHWERL, TRABSEA LEHMRT., £
HEWHETREESKEMNE L, SRR AEMERARETE. 1| MPREBHAENT
HMWETH. SNHBEMTRE 10—16 ™ (n = 20). FHHEMERTREBMPEES 1
REE,RATEEXFEHETUEURBEE, AMECHABRIMKEEEA S
Gr R BRI R (40 P 3 KB M 20.85 um3¥ E 21.43um, M 17.35um ¥ E
18.29pum (n = 50) , ZA 75 1A% 40 Jfa A 45 5k DA BRIA, (BB ¥ o €2 3K {70 35 AR T 3.

WP BEILH 200 B 7, REBAEEER R (Taylo er al, 1995). RFEREKNA
T, REETHNAERVNRERYVBAL, RATEENEPERGRISTHER
B P E (Gym. catenatum) . R P B (Gym. breve). =B B % (Gym. mikimotoi) . Gym.
pyrenoidosum MEL B B B (Gym. sanguineum) 3 JLF (FBREFR %, 1990; Dodge, 1982;
Taylo et al,1995), TR RNFTHMBEME LR BEH W (HEXRERNH A, A8l H 2
FEASTT), AR, AR E K B AWE LEENES NEBESHBSXE. BS
B LS (1990) R = ER B EM LY S, AR R BARMMEL HA K (WK
18—37um, 3% 14—35um) B& /), X 7T BB 45 B 22 37 xof AR K /N i P 3.

AFBA = EW—. /N (1934) R =B — (1934) 43 Bl 22 B A K 2 20 A &
KFESWES LU O LPHRMIER LM, I8 N Gym. mikimotoanum, (B7EH ¥ 2
HREBRTE ), W EESHR, AFESLKE LHERRA. HEWARE S
TIERB S 2%E ERE, 19354, BRAF L HESFMEHT TIHAMNRR, e, &
&1 2 [ B B B, (B R AL Gym. mikimotoi Miyake et Kominami ex OdaHisE T
k. H, mikimotoi R =F XM HIEF L AEF, T Oda WERBHKK. 19654, AF7EH
ARG R A KA R, BT RS, B Gymnodinium sp.65 BFRZ . 1984
4F Takayama FIANAFHA S RN, AN ERELAEMAN T =CHET X, BHE R
Gym.nagasakiense Takayama et Adachi, ¥T3k,<FHFI K% (1987) 1 Matsuoka % (1989)
R Gym. nagasakiense EHARESHESE¥BHTE LR E=ZTEFELERF]. HIK, X
MERNBRYRE.

REXERBERERNE Gym. mikimotoi BN KEH T E GKKBRE,1994), HHIM
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BHRAIKERBRFE., ARHBRWR I AEE=ZFH—KAMNKE, W5 NERR 2R
ARANFEAES. BTHEAAFRARNE, ATHERENRAENNA, HEFEL2FEL
— AN HEN =R P EET.

HFHEERRETEERSKBN AP REREHEHZBWE Gyr.aureolum, EX
L., ERAE % (Partensky et al, 1988; Taylo er al, 1995) NN, ZERFE S & HIRWE
TESME LAR AR, TR e R4 B W KM%, FTRER F Y R 4. Partensky %5 (1988)
MBI B /R X P A E DNA & BIA 8, REBRE NIRRT REKRRTEE, EE
SMET 1998 4F 4 A 24 BB FREIKEE, R BRI R8I0 B G5 R Fh R B, HE
RILBUIRINE Gyr. instriatum, MARSHBWE., NHREARGEKWEERE, BINE
KRB 6, 5FE KRR B EAR, LS REE6 RS A, B8 B
HGER. HK ESERELSHARBAKEFREZR DR TSR WE, FHel IkiE,
BUSAEMEFERNERIERERFY, B S5 AMBORHBE, TRE T HEEMER
T PR HL A /K LAt Rl & R R R

AR Ryttt R AR, B LT IR R K IR (Steidinger et al, 1996), B H &R B
KB FEFERMEZ — (REBZ, 1985; BICE KRS, 1990; Takayama et al, 1991).
BAREFEE (1989) . &3 (1994) MK /KB E (1994) R B ERE A Ao, HEEE
i, BRI RE M XA EFFMBESSLMESEHITIRAWHR. KRR (1988) 1)
B, 1986 EFRFERNABXAENBERERNATREE A5 KK, HXEH
R —iEfE, BT HmM AR E.

AFNTEME R L B SRR BT o R B o5 AP, B B R R 7.6 X 10%ells/L. /A
B (1985) 447 T 1971—1984 £ R £ T B A KK 93 KA FHK ¥, Hh=ERF EK
M5 11 KRZE, BFEEER 7.3 X 10°—3.9 x 10%ells/L. B0, kA L & R 8 1 &
AN AR, B FEHETMEFEARER T RRKEWNITEH, TRAMKHNE RAEE
P, AFHAH BRI (Taylo er al, 1995; Steidinger et al, 1996).

2.2 WK AMW (M 10 a—i)

Polykrikos schwartzii Biitschli (Kofoid et al,1921); Polykrikos schwartzii Biitschli (8
REERSE, 1990)

BN ERAWKARS, yERHER, B 2—8 NMNERAR. BEK80—130um, &
40—55um (n = 8). /INAH AR A YA BhAR S, BE U0 TN B9 B TE , Jo ik DA RE M i 28 ) S A I vk 40
Mo, BWFEER, LT &N PR, KRB REB D THEER. dWELE,
V& h & 40 M B S (R 9 Y9 A BE AR T o B AR R o R oo it 221 TR O , G o RIS 368 /0 40 M
MAWME VEER., RE/DMEBHAEE LR CARMIEK. TRAOMMF, B5 R,
PMEERTE, (L TR0, — R R B — . REEER BERFETR.

AR EKEERR, 2RISR, EHP A ETUT N, KEREKESFEHLAR
Hih, FABRAE—KRESLR L., EXFEHMETREN, BI&FE R, W HRE LR
. ABRROHEERE, BEREASBRRBE, BEREEES, AKEE 40—50um, &

1) FHHR, 19984FE4A25H B i
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R ZE 30—35um(n = 10), EREHEIE K, MEABEHA.

ER—HGPEATAMHIE. MBS NKHEE, L&A, K 75—85um,
% 38—48um(n = 4). MEEFRB A, BRI MR BRIBROEE. MA5EE
Y SER - RBEAKRE—B(BERFBERREAZRK.

EFh 5 P. kofoidii 1% JAH 1L, Dodge (1982) F1 Harland (1981) A 4 BT LA M & /N4 i F
BHAUMEEESE GEBBPHNENREREN NI SRENHNAETLRESER
MRS, BAERQIR)INANRBEEZENNUSREYEFHMH A E T4, HEM
EE, MMETESYESLEZEGEHAAE, M EHIANR P. kofoidii #1 TR LIS
KK R, B A X 436 E .

AR AR ERMN . ZEEMAAERFIDE. EFE, KL E (1994)ic 8, Nie 7
1943 SEFIgR K IR R A Fh, HIEE R Nie FTA X FRESEL SR, HERE
PR R F AR AR, 1982 4, FBERE X EEA LM, HEEMESSTE LK
R, FRES (1996) MEAFEREEEHALRS, B BRI O KRHE LR
PESrAT. ERT, AR b 0 B AR B B O AR SR B AR B R IR, 1985; AR
K%,1990). WMBENBEN/DABRETFHN 4 MR, FHERRFMPOEEEE
H 1.1 x 10°cells/L, & FEMREFFZ —. :

REARD2EH CREIKXE, 1990; &%, 1994; TR, 1996 ) ¥ A= FliF K T £ W
B, XTARE—FIREFE, BN REEREY ¥ EMN, schwartz M2 — K, TidE ‘T8
ZE. BEiIMERTAMRTEWHRE, BNRBENHERPE.

23 WRAERAWM(ERI: j—n)

Gyrodinium spirale (Bergh) (Kofoid, 1921); Gyrodinium spirale (Bergh) Kofoid et
Swezy (BBHER %, 1990)

Wik m N, BAMMBFKETE. K 55—80um, 5 22—32um(n = 20). L&
TR 2R, 40 ffg o S 3 ) B U T A B 7, T e QU W 5 b 48 AR 0L, B9 B T R 4% 55 LS 35
B, R AN T EERERNT. BEERE, BRBAGR, N4 EERKIE+R
RACFFIG, B 2SR AR M S 40 I — R L3R T A RO P SRAL, BV R R B 2 S B K B B9
—3%, YAEHR, N LERABRBERALTSE AEHA TAERTHTMER. B
BAMTRBEESAHH AL, EEEEENSAR A, ABEAERBEELYBT
F.CAWMERMAERFRETEMR. ARETAERNARNESRFARLE. RHEE
ML TIEPRAL, EXSARE, TEREFHARASTY.

Kofoid % (1921) N Gymnodinium 1 Spirodinium W&, BB WL, RN BB T
MK E 1/5 MBA BRAOFEITR Gyrodinium. BIVEFRZE (1990) R ZKFE £
FEJ5 B AR L BN AR, AR IE RO BT MR A RER 2%, B B AN AR AR Bk, BT LA SE Ak b B o
EEMBEARFANIEELNNMGE, MELEAB/RIAERE. A, 2Ry i bkox %
PR, XERUN HBEAT R R B 30 REB R IR K T e R B i SRR .

AR HEF AR, TR A P AT 38 (Steidinger et al, 1996) . FEHEH, 8
TR (1982) MK EEH ARFH I, BERALTH XM LKRR. AR SRR
82, R TE MR AR B AR I B VE P BT O LB S TR B B = 0L, AR B RITE 10—
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10°cells/L Z o], #EARHERE (1990) NN AFMEESH A TR ¥ L2 —, (BICH—F
R FBMILR. HEIMEXTFARM=FERRE.
3 %Kit

1998 4 4 A 15—16 H RAETEHRILAFEME L B NA FHAMHIEE—FEEYR K
B, HASEEEYBEAIRPER, UZRFRE N S5, R K 2 35 7 48 e
W, BH 4 MBS XNE., XRAFEE R E Y B E R E R AR P 3K, ER s
HEEA—F, BATBAMEAEEN. BUSKREEEERE, AW KBMHERBEE, |
ARRABAEHELSFHATBAENTBMNE., BPERFLEFENEF, KELE, W
HABROHEEFR LN NBEBRETE, EAMP RSB — R, Hk, gy
BT 0 2R B R MR PR S K PR SRR B A FAR K, I Xt AR Yy 2 5 A A T T O BT
REEERE,

it EXSHFREESRENDLHEREMGHFERRTRN, UREREAFK
FEAEYIBERBTB S A B BB S TE R A LB TR BB, S BOAME.
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TAXONOMIC AND BIOLOGICAL STUDIES ON CAUSATIVE
ORGANISMS FROM A LARGE SCALE RED TIDE
OCCURRENCE IN ZHUJIANG RIVER ESTUARY
IN THE SPRING, 1998 1

HUANG Chang—jiang, DONG Qiao—xiang

(Marine Biology Laboratory of Science Centre, Shantou University, Shantou, 515063)

Abstract A large scale harmful algal bloom occurred in the Zhujiang River estuary on the South
China Sea Coast from March to April in 1998, and caused a great economic loss on the local fish
farming. Optical microscope and scanning electron microscope, we studied morphological features of
the causative organisms sampled from the most hit area—a tanked fish farm near Guishan Island
located on the west side of the Zhujiang River estuary, China, on April 15th 1998 when the bloom
was on its peak. At the same time, counting on the populations was made for the species that
- could be judged in the samples preserved by formalin. The most dominant causative organism of the
bloom (7.6 X 10°cells/L) was identified to be Gymnodinium mikimotoi Miyake et Kominami ex Oda.
Two other dominant species Polykrikos schwartzii Biitschli (1.1 X 10°cells/L) and Gyrodinium spir&le
Bergh (10*—10°cells/L) are also discussed in the present paper, and another four red tide causative
organisms will be discussed in the following paper.

Gym. mikimotoi with a cell length 15.6—31.2um and width 13.2—24um. The cells slightly
were flattened dorso-ventrally. The epicone looks sub—hemispherical to broadly conical with an apical
groove extenting from the right of cingulum to the ventral. The nucleus is ellipsoidal to reniform,
and there were 10— 16 chloroplates scattered in the cells. P. schwartzii was always coonial,

consisting of four to eight gymnodinioid units with one nucleus per two units. The colony was 80—
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130pm in length and 40—55um in width, but each unit shortly columnar with girdle and sulcus,
lacking pigments. Its cysts were also found in the samples, ellipsoidal and dark brown in color and
covered with coaserly reticulate, shelf-like and/or spinous omaments. Gyr. spirale looked spindle in
shape, with a 55—80um in length and a 22—32um in width. Girdle was marrow and displaced in
more than 1/3 of cell length. There were clear straps extending from epicone to hypocone. No
photosynthetic pigments were found. When the cell movement stopped, the organism died and
collapsed almost at once.

All these red tide organisms belong to unarmored dinoflagellate, and after they died or were
preserved by formalin, they would collapse or transform rapidly. So, some species such as Gyr.
spirale could not be counted precisely in the preserved samples. The morphological structures like
appearance, chloroplast, nucleus, apical groove, cyst, colony and so on for these three species
discussed in the present paper were much similar to those found in other countries. However, the
size of organisms was slightly smaller than that distributed in the Japanese waters, probably because
the latitude of the Zhujiang River estuary is lower than that in Japan. Although the density of
organisms was not so high and the duration was just two days, the bloom made a severe loss on
the local fish farming. This indicated that the unarmored dinoflagellate bloom was very harmful to
marine ecological system and fish farming.

Key words Dinoflagellate Unarmored dinoflagellate Red tide Taxonomy Zhyjiang

River estuary
Subject classification number Q949.24
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