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Qsk K%E=RBHOBHEEYE Ak 515063)

BE 1199844 15 HRET /T RERIL O J7 LLBE 5 HE L & 58 575 7 X 1 7% B0 3 8 /K RE 11
fR/R bR RE A S AT R R R AR Y M B RS B E YRR ST, SR RH, KAE
AIRHEREY, RBETRPEL, KPR HEM=RT % (Gymnodinium mikimotoi) Ak
R R E W B (Polvkrikos schwartzii)  SENESR B (Gyrodinium spirale) WA X REYY¥
REFRLERCEARFEXUMNE -RRE AXMEEK IO ERETE (Gm
sanguineum) . JK AT ¥ 3 (Katodinium glaucum) . 819 3% 98 & (Gyrodinium sp. type—98) F1 &
REE Y B (Cochlodinium polykrikoides) HITE A543 KA B IE, Hob, 4 AP R KKK
BE LR 2 —, KB T RS e RAERERFICFE, @A 98 BN AE R Ffp.
Xgiq ¥ REXE KW 4% KO

EHIHES Qu49.24

FEE KL (2000) P2 & B, 1998 4F 3—4 A48 & IR 1L 5% 7% 0 A0 2 o o 180 0 4
WA, EF R MO & KRN (Gyrodinium aureolum) (W 1998 £ 4 B 12 H
FHBERFAR  MBELIFAMAN L EAMAY EF R AR E N =BT HE
(Gymnodinium mikimotoi), BEKILF (2000) ERXHAR THILSAFIREEY =F#HH
WK Z WEA RSB NI AL KA, IR H A Y 4T TR HE, A
SCXPEE L B AR EAR 55 4 Bl IR B AR M T 2 A A AR ) A A AT S R A e
1 HRE5HE

4R 15HE4 10 RTFEZRIL O 7 LA S LS A SR K #T AR AR EZNIE
RRAE (BIBE, WKL, 1999). &R SL R/AKBRERZKE 15L, A 25L 1
BRmMEeRESL AR MHT S BRI ETR. EBEMASLRKBREER
K AL AR DB, R RSB ERER 4%, HEELREZLHBIIE, FHRE
MY & ERAELLEZ S0 5K 100ml /578 BB T 2H17 40 B 30 40 578 5.

2 ZR5itie
2.1 ORERE Gymnodinium sanguineum Hirasaka (BR I a—c)
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BAKE BRI AT, MK 55—77um, FE 40—S50um(n = 10). A E WAL
BA, FHBTSFRESLE, THEBENEGERE W, TS EaERgk, #A
Mo BB AR AL, B R, Erh R PR E A, R w0 B 58 %
BEARBAE. ABEEFA LR, MBS SATTHRE R KN, HREEE TEA, K
B R, REHMEEE, e MR TE e SRARaEIEEe
#EENOEEKT i TAREAE. RIENRZATHR S g b4, Afstarma
%, P48 /R SAKE & M40 B 48/ (& 48—58um, T8 38—44um) T, BEA T LIERE.
i, B8 [ g i (8] # 2E <, 40 B AR B R AR R, L ME RSB EE 518, BT
FXRHLBAR, MKREEXMBERNE G HTAHBRENE.

7 Fh Ez . B Hirasaka T 1922 R4 B A MR S LT B R EFF4RGE, A F T fe, # 1
FHRAMBE R AT, TR K (Steidinger er al, 1996) , FERK M. 3 I AR F ] A 10 %K.
AFPE B IE 3R, B Sweeny T 1951 IR LI, il HEHEF A& £ Lebour(1925)1iC
BE Gym. splendens, BIXMWF L HEY R4, HIK, Martin(1929) '€ % #) Gym. nelsonii
HEAMRYFEAY RS, EHE, LK KRS (1994) T HGE L HB a3 R — B4, 1t
AR ESERENRRIFREAMERE AR 21 SR8, BREEAHERE
SEMBHEA WAL THES . R A EBE MR MK, A, EETLA
ZREFRERS AL,

H 7 B o 1 Jo A R Bk g L& o R RO B AR IR IE AR R 5, 1990) . L KH:
WS KBAREP, AR EERE N 2.3 X 10%ells/L. FEIKBERNME, NEYED
fEH A, WEHK AR HMZ —,

EARIEXRTAMTHENHME, HEEEA FRYHE, B AR (Steidinger er al,
1996) .

2.2 ®HBTA% Katodinium glaucum (BR 1.d—g)

BAE SN KA. WML S, B R AL TE 40 M b Jr s b g4k, 65 i T B
. KK 25—35um, 5 14—16pm(n = 10). 4 M I5 35 R e 40 Ay SR JB) 486 E2 , (L b G 40
EE TR TEA, & ZMBH KIS, BWER, FEAEAMME M, T AR T4, 2
BRUBANMBERN 1/4, QUERE, ERHARER. REEREREEHAR—H,
PN ESLEE T PRI G, w405 7 i, K E — R AR K,
BALFHEETHEREPRLE., AEARAERABREK ARERY. EXAFEHSE
TLIERMAE— 2R A, REA ILAMRL, BERFEMEABEERE, LHESE IR
SHEBA XMW EBEINIEEA,

1917 4%, Lebour ¥ AR AE K Spirodinium REIFT FE & R S. glaucum. 1921 4, Kofoid
SN AFBEWE G RAY, BB E Gymnodinium J&. 1937 4, Schiller ¥ &= FF 5 2
Massartia JB. JG¥,Loeblich (1965)%%¥F FHEBBMTHR T HBNMEAEFR,
ARy & A Katodinium glaucum (Lebour) Loeblich 11,

2 b F B HE SR 7 BE Gyrodinium spirale —¥E, FEJfa LB N A%, B 48 /R DAkt ok 1E €
B, Bl HESMERBEERRET#HT, FALE#HTHRN &8, ElK
BEILSAMEYEER, ARNEERETKEWE Polykrikos schwartzii F11 48 JjE 88 75 3 B8
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L ABAG TR 10%cells/ LR %% .

AR AT F, H LT IR R S B A P UK 3 (Steidinger e al, 1996) , 1% JG 8
ERFABMBRE. BRERE(190) B REBEEHAT 6 ARME LRSI, ¥ HHERE
HEYREE R, ERENERICR.

TE H A5, A A M 40—S0um GEARUE R, 1990). SZMt, WA TFREARS
HHEER I O KB H AR AMMEH B8N, KKRBRRAFZERFE G mikimotoi A
HEAMRIRLEEEXHER, BMMIAXAREE=EHHRE.

2.3 RIFHEAE Cochlodinium polykrikoides Margalef (FIfR 11: 2 & b)

BOAH WUk A M AR BRI RIS, ROk S A0 ON B, 4R K 30—40pm,
F% 20— 30um; VAR, 2 BE, SEAN AR 1.8—1.9 J&, L #f i A0 A o 2 400 M T 3 40 31 249 g 40 i
KE® 0.25 #1 0.85 15, B KWL MK BN 0.6 15 NIA%, E FREWHK B, £
BUW T AR - AR ERMREEANRR SHEERARSARHETITEMN
PR s 20 BB IR AN 3T RR, B MR AR A, F 1 TR R Y, BEMREFREMEE
PHEER, MR SH M T RN S 4480 B DU & 5, 40 BUK 5% /9 A 3t FR
HEBARE, LEWETHRANLEER. e RAEMSES MR EETE. FREEE
HZE B — A 8 NDAT L AB/RTTIL 16 4, Bl T ERRATHERL. TABLTA
SE4, MM LA BN DN, B T AR TR, BREEBE, KE IHEE
BEER, EWA R NI, R E L TURAN S — 4 AR K.

A F K Margalef (196 TR B T BFE AANGEN. HEEEEBREE—MH
Bamegat & K Bt A # 5| R 57 ¥, - Sitva(1967) ® &N C. heterolobatum. FEABICHE
R (1990), A Fp 2 B A oh, 76 80T 2 K BB % DL R, F7E JUM PG 12 A RE BT MR 12 K R 28
HI KK, EHREALXEZHE.

Cochlodinium & 1 — 1 B R BE (R Y # ERIEHE C. catenaum (R F 2 KEB,
1916) SAFEMMRINE, MWLM EIFME LFAEXH. EL, BFER £ KEB
(1916) W IRIERTEW, E4NHREWEW SR B NA F L AARMHIT, S FH EX
FMHESERMTEH—FHTIE.

A TR A, T BRI KR (Steidinger er al, 1996), TR E R BH K
ILFR. FEF (190 EREFRHREBELAARNR BN MR, BAEHR AR M. Elt
PR LD & R o, A i B BN, FETE RS B R A B — N i AMEA R L& 4 N
MEEREEE, MR RORE SR PRAERBIEES, FHm, ARBRUTELEABRD
MR E E R, &AM AHEEFRBE, BB ABIL (Steidinger et al, 1996),

2.4 4R 98 B! Gyrodinium sp. type—98 (ERK II. c—j)

R E S MO TR AR DS . 40 RS O A B R R T A T OO T X K B L, b e B
WU E IR R, AR {5 kB BR AR, T ELS AR TR, A HE LU s I B 40 B i
KT, EENERH, AR IL=CH T EBR K, BHRKAN 35—50um, KB KT R, &
WERTHEH R LN, BT, AR FALRETFARPRIE T, HiE KRB N
MR 1/5—1/3, PIET BRI, T B 40 MR %, 3 40 M o 2 L s AR i v
FE., AHENARRRESFE, GARKESR. ZRAE, i THAR+T R, #8aKE
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EREATIOE. MR, EAEEMBE THREs) 2—3s FI AR, gMEH
B2 AR, ERBEREAREEHEMPIERBIHEE.

MR E R GRS IRERE, AERSHK LR BBWE Gyrodinium. B
REEINFE LS Gyr. cabvprographe B, HE BRI EER TR, TE M HERE
F, R HEG R AT REME . BOABEM R AR EE U B TR, HESS LR R RS L
) — K HER ‘

ARPAE OO L B AR R AR RIS, (B AR BT TR ROK B R TR ¥ B AR
Fhale# REI KR, HHEA —ENEE, B B e R EEM,

3 it

1998 4E 4 3 15—16 H KA T BRI O 78 QU (L1 B B K SUBE AR M M IR B AR 1 4 3K 7 i,
EESARELBBETHRFER HFU=ZFHPER NS (FKILE,2000), HKEH
REWE EEBWEMNLAETE KATWE BAE BACE - TN EE. TER
BROREZAEEE. BRKKEZ(NNERERTPREA=FERTE. WKL WE, B
EHEAAARTEAREAN G, EERESAY, BHEEZEIT, BEAATAE
M XHF M EFEAXTXAMMERRESSILEHR, MKA THENMSAEEARERE
EHiT R, I 98 T AT R B Al

BHBEAEET, KELEEERE, RPEPRELE L, WEE L EX
BHEESHEAKZRELHREBRSE . B, dEFENIHREREH RO EEMR R
Z—, WREHRILOHELERBMNG| RERESHFEMFAEERNNILES KIFMFERLE
BKH KR, BEEFETRAMENSRIBEREHONE, S EHERERBEEEETIER
75 1A 245 DB 3 B 7 0 AR A 1 57 % 1k 7R 81 (Huang e al, 1997) , {8 5 X ¥ b A 7%= 14 4t 7
BaEsBZRNERNEN. HalER LA XRPERNEY ¥ EDENTENBRH
B 218 GBI RS, 1990; Hallegraeff ef al, 1983), 7638 B WL F 25 [, 40 ] 7 1 4% 358 B
BREERERAIARHUFTZA.

Bt ERS¥REESRENGLOHZERFNGEERR IR, URERRKEK
EEYBRTTRE VD RESFTERE LA TR K B, EBUML.
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TAXONOMIC AND BIOLOGICAL STUDIES ON CAUSATIVE
ORGANISMS FROM A LARGE SCALE RED TIDE OCCURRING
IN PEARL RIVER ESTUARY IN THE SPRING, 1998 I

HUANG Chang—jiang, DONG Qiao—xiang

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

Abstract A large scale hamnful algal bloom occurred in the Zhujiang (Pearl River) River estuary
on the South China Sea coast from March to April, 1998, and caused a severe economic loss on
the local fish farming. By light 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, on Aprl 15th
1998 when the bloom was on its peak. At the same time, counting on the populations was made
for the species which could be judged in the samples preserved by [ommalin. In our previous part,
we described and discussed the taxonomic and biological features of the dominant causative
organisms Gymmnodinium mikimotoi, Polvkrikos schwartzii and Gyrodinium spirale. In the present

paper, we describe and discuss the taxonomic and biological features of the other four species Gym.
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sanguineum Hirasaka, Katodinium glaucum (Lebour) Loeblich III, Gyrodinium sp. type-98 and
Cochlodinium polykrikoides Margalef.

Gym. sanguineum had a length of 55—77um and a width of 40— 50um. Cells were generally
pentagonal with rounded comers, but variable in shape. The displacement of girdle was not so clear.
Sulcus did not invade into the epicone and extended posteriorly, making the hypocone look like a
W alphabet. A large number of yellowish chromatophores distributed redically from the center of the
cell near periphery. A big nucleus located at the center of the cells. K glaucum had a spindle—shape
in dorso—ventral view, 25—35um in length, and 14—16um in width. Epicone was much larger than
hypocone. Pigments of photosynthesis were lack, but there were often some yellowish brown
particles concemed with feeding found in the epicone. C. polykrikoides had both unicellular and
chain shapes. Solitary cell was 30—40pm long and 20—30um wide, and had a stigma situated
dorsally at epicone. A deep cingulum made nearly two tumns around the cell. Gyrodinium sp. type—98
looked ovoid with a 35—50um in length. A deep and narrow cingulum was equatorial or slighdy
pre—median, displaced 1/5—1/3 of the cell length. Sulcus did not invade into epicone, extending to
the antapex. There were many greenish yellow pigments distributed round and "a circle nucleus in
the center of the cell

Gym. sanguineum was also a dominant species in the bloom with a populaton density of 2.3 x
10%cells / L. K. glaucum and C. polvkrikoides were first recorded in China. The morphological
structures such as appearance, chloroplast, nucleus, colony and so on for Gym. sanguineum, K.
glaucum and C. polvkrikoides were highly similar to those found in other countries, but the size of
organisms was slightly smaller than that of those distributed in the Japanese Waters such as the
other three species described in the previous paper. The cingulum of Gyrodinium sp. type—98
displaced about 1/3 of cell length, but we could not identify the species. So, it might be a new
species. The causative organisms found in the bloom all belong to unarmored dinoflagellate, and at
least 7 species. This indicates that with the increase of environmental pollution and the abnormality
of global climate, the unarmored dinoflagellate bloom, which has done severe damage to social,
economic and environmental conditions of many countries, may become a harmful bloom of frequent
occurrence like Noctilluca bloom on the southeast coast of China and an unstable factor to the local
fish farming.

Key words Dinoflagellate Unarmored dinoflagellate Red tide Taxonomy Zhujiang
River estuary
Subject classification number Q949.24
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Plate I Photomicrographs of Cochlodinium polykrikoides and Gyrodinium sp. type-98
adb. FFWIGE Cochlodinium polykriboides; o NFHEMMMAWINM(400, EHK) . b 4 MMEREIE (200, BHK);
e WM 98 5 Gyrodinium sp. type-98; . WL, MZM(x400, FKHK). d BAMEN (2000, FE0E). o A MNR(x400,
), L DUIRRLO=400, KD, p—i A7 B RCUE T AMOMMEIS IR 9 oL (=400, 15HF)




