w35 B5H
200449 A

w5 W #

OCEANOLOGIA ET LIMNOLOGIA SINICA

D000 http://www.cquip

com|

Vol. 35, No.3
Sep. ,2004

KINFRARNVNSHR
Fglk 7 % FAF EHRL AR

(BFRBEREWHEGI EIT 361005; BEXHHRE -WEMRLH HE 266011)
(ERERREEERRN F5% 266011)

RE HEREAFEATEFPRFEFEEZNAC, CNTUERRY FRGMRK — Bat
B, EkESREREFFHEENSHENG L LR, FHRBTKIURERER SN -
AN 3EAL(122° 30.64" E,29°0.01' N) , 7 2002 42 11 A 2003 £2 AFuS AXET 3 hBER, &
REAH R RBA KT ORAFAF A FRARATTAE  RERRPELNHASERME
T HPW28 M, X228 HAEHEIAA2002 £ 11 AKHEF#,2003 42 A5 AWHEF
AHEATSHRUT R, ORFERRAFERETRHIER, A1 E Alexandrium sp. ,
Scrippsiella ramonii, S. sp. 1, Protoperidinium sp. 1,P. sp.2, P. sp.3, Diplopsalopsis orbicularis,
Diplopsalis lebourae , Gyrodinium sp. , H LI T A. tamarense ,A. catenella Fn Lingulodinium polyedra
34 HTRNWHE. Protoperidinium spp. ¥ I8 T P. americanum R L4 E XA HH, T
EHEFWP. sp 3 FRILRRIR, Z—MEANWIR . S. trochoidea #1 A. tamarense ZH %
sEAL AR SR, A 2002 £ 11 A WA S 25 5 E129.5% F1 11.4% , KiL O A tamarense 1 %
WEEBTHATHHURE, REANFESHCERAULRA, B0 KB T 4% K FHHWIT

REfnFEY,
X§ER Wk, HE,KID
hEIES P593

SRR AR — BB AR Y = KRR hys-
trichosphers, & % Evitt 7£ 1961 4F 4 1F 1 53X R vy
o Wall 25 (1968) &K &S0 H) I 85 & 1 46 5
ST T K PGHEVE R O PROBR 0 38 , 4T B #0283
——BRRREK, BAKIT 109 Frifg PR LL
7= HE K R 3 ( Matsuoka et al,2000) , 3 H XM
FRTEARIE . KRB R BTG L FH
WEEENMALQ, BENHB PR BRE WS
S I, T 2R 5 (R B oot W e T [ B K
B, R A% o A R I 40 O BE R A LY, AT LA
TR P R e, BT RREE T E
e reK R B AR R, A B T R I A
A EAINRB| K2 (Ellegaard er al, 1994)
IR E L E P MY B EEE N (Hal-

legraeff et al,1991) , 3f HIE A # M & 4 E 8
EHBREER A ( Anderson et al,1983), &GH
ZAEERTHKIL OB SRS T ST (Qi e
al ,1996 ; Hyun-jin Cho et al,2001) , 3%t + JLAH#
BT TR, AP EERE T RILOMEF
BB R R B £ 11— NS AL, X205 0L ) o 2 i
177 RIERR, FHGE T EMSER, XX T
X HEREREENE —ENE X
1 MR5F®

BEART 2002 4E 11 A 2003 42 A5 A A
HR R RAR R (CREFAFR H 122° 30.64 E,29°
0.01" N) ,BERIRUIRRY) , 7£ 4°C RUETRAE. K
BS5g Ao 5 KEEKIES, BE KA 2 min
(100 W) ,100 Fi 15wm 548 o 8, B 1 15pm

* ERERERMBTARAMUIH, 2001CB409702 5 HE B\ H RERA 2 EHELREEBIH, 2004—2005,

JB i , B3R 5T 51 , E-mail ; haifenggu@ yahoo. com
Yo B8R ;20031205 , Wi e B 3 :200407-16
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548 b B9RE ShfE Olympus S AEE T W HU AT 2
SE(100x ), HAMNAMUBEIEE B HARRE
BEENIMEER /2 35358 (Guillard et al,1962) )
96 FL 40 M3 35 7% B 4T 4k (20°C,3000L, 12h S
12h BEE), SRR 2% PR
B 5% WEBRPIALFE 2min 1% B5 Y6, 754
EDHETHERRAR, AXRIERMENE
o
2 HR
HEET R AFRAE, Lo R¥ LW
T
Gonyaulax scrippsae Kofoid (X 1:1a—c)
[ A 1% 2 R : Spiniferites bulloideus ( Deflandre et
Cookson) Sarjeant ]
Reid(1974) [ 17—19; Qi Z5(1996) /& B
HLZEOP R JE (K 32—50pum, F 30—45um),
R, T =3 R XA 2 X, & H
FVERIE, R A 1L AREAY,
Gonyaulax spinifera ( Claparede et Lachmann )
Diesing ( & 1.2 a—b)
[ & =) & R - Spiniferites sp. ]
FREHEE ( ER K 40—48pm) , MIZHE T
BRFAMBMWAL (K 7—13um) , ¥ B =X,
Mo stk 2 83 X, I AEHAE,BE, G
spinefera XN & iy £ Y12 HH ) Spiniferites spp. , H:
A% (Dale 1983) BB EF K, HH KE
K —A-F#, Hyun-jin Cho (2001 ) XK L1 %
R EE B L HHGE, AR E T H
—F. ZAEHILE 11 AfS AWEESS,
Gonyaulax grindleyi Reinecke (& 1.3 a—c)
H ‘B 4 Protoceratium reticulatum Claparede et
Lachmann
[ & 4 912 FR . Operculodinium centrocarpum ( Def-
landre et Cookson) Wall ]
Wall 2 (1968 ), B % 1, & 19—21; Matsuoka
19854, (&[5 7, B 1—6
RIS BE (&% 27—30um ), H &
HAHR(3—8um), HEWMEN, WS, WwiE
GO R, BWES &R, HWRY, A 13
L EBE TN, SRR, B, %1
R 11 RS AR,
Lingulodinium polyedra( Stein) Dodge ( & 1.4a—
b)
Hy 4 : Gonyaulax polyedra

[ & %1% 4 R Lingulodinium machaerophorum
( Deflandre et Cookson) Wall ]
Wall Z£(1968) , KR 1,8 17—18

RERY (EZEH S0pm), HHERZ (B
2pm) , SMEERURDIR , NEEE, MBEZAR(K
T—8pm) , WM EEFR A, o (8] 28 R, s o o 40
BB, AU PRI £ IR 0 U B T M R AR
WERER, A —Taak, H0MHRK, f2-3
PORRIBUR B TE R, S B BE 11 Af5 A
I,
Alexandrium catenella Balech ( 5 1.5a—d)
Fukuyo(1985) , & 2H-—N

K# R (K 35—56pm, % 23—35um) , 7
mEE., HRER, ¥ B EAEHNBRY &,
TR P 0 R 65 B3 B PR TE o BURL R4 BB B R
B, AE—ANHBMAGAK, ZRBHAAELL A2
RS Huk&d,
Alexandrium tamarense ( Lebour) Balech (& 1.
6a—d)
Bolch %(1990) , & 7—10, Qi %(1996) , [ A

K# R (K 35—56um, 3 25-—35um) , B
mBEE. MKEEE, ¥E A EHNBRRY &,
TP SRR €5, 38007 B () T AR BURL IR 4 2 19 B
B, A THEMIAK, ZABEHHE1 A2
RS AWsEsS,
Alexandrium sp. ([ 1.7a—d)

RERE (HRENAS pm) , BAREHE
Y1, FOZEPSETER f B U T R B IR R
HRgR, A — TR B R G, ZRBLH
7E 11 A s,
Pyrophacus steinii (X 1:8a—b)
[ W % 9 % & #R: Tuberculodinium vancampoae
(Rossignol) Wall ]
Matsuoka(1985b) , & 35—40

BEFTE (K 100—380pm, 55 90350um) , 4 #
JER G4 R, Al R (K 30—
S0um) , 7 B 1R 2 T 1AM B 3 78 37 o B M % .
B HREAR, BB 11 AR S AR
H,
Scrippsiella trochoidea (Stein) Loeblich III ( & 1,
9a—b)
Wall % (1970), I 1—10; Bolch % (1990 ),
23;0Qi %(1996) K W

SMIE Nt B T BB T, B 4 fa (& 20—

1
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41pm) A EAHBREOH (K 2—6pm) . FIHKK
SR, TR, TBENA MO A,
HOERE FH, R, 2 HE 1L
A2 AfS AR+,

Scrippsiella precaria Montresor and Zingone (B 1;
10a—b)

Montresor %5 (1988 ) , [ 8—10;Qi 2£(1996) ,A M

WABE, EE (K 30—42um) , A 54 8
KSR (K 3—6pm) , R R mRHE, H—
N Ak, ZEHHE 11 AR
H,

Scrippsiella ramonii(f§ 1:11a—b)
Giuseppe D’ Onofrio %(1999) ,[d 13

wEe, RE(HRR 38—42um), AHHR
KEES R (K 10—13pm) , R K S RIE 7
R ABNAE - MBI EE, HOBE, &K
BN I 11 ARES .

Scrippsiella sp. 1 (4 1:12a—c)

WETE (K 42um, 5 40pum) , A KB Y.
R RERRE (Bum) , WA R BERRL, F—
RSN EE, & o R, ZuElR
fE11 AFS AHRERRS,

Scrippsiella sp.2 (€ 1:13a—c)

B (HREN 2—27um) , BEMEY . =2
AMEE, NA RS AE BRI — M falk,
TR I 11 AR S AR,
Protoperidinium oblongum ( Aunvillium ) Balech
(A 1:14a—b)

[ A2 24 %K [ Lejeunecysta sp. ]
Wall Z£(1968) ,h 1, B 29

RBERE R, AT B (K 60—75pm, 5
55—T0pm, K/% = 1.2/1), 40 ffg & 3 (1—
1.5um) , 63, M2 Bk, ToBA — MR
Il BABWRRD, M EREER, T
A XA BN A, & ORKANAE, B
la 5f 2a TR, HABEHIE 11 HRIS Al
e,

Wall Z5(1968 ) il P. oblongum F=4: =F %
SHME, FE ARACE, A X =R
EUMH =N EMERE . OBy
A SR Votadinium calyum , TiZ2 5 AR G O 2858
RN Lejeunecysta sp. . FEZ KL KUY
HRB TR RLOTE R, H R WA AR A
- 38

Protoperidinium pentagonum ( Gran) Balech( 1.
15a—b)
[ by 2 M2 295 : Trinovantedinium capitatum Reid |
Wall % (1968 ), W it 2, B 8—10; Matsuoka
(1985a) , /R 9—10;Bolch 2 (1990) ,F 15

A (K 85—91pm, 5 76—81um) , 5
BEAEE, 4RER, ARG, AEANE
—MRRMTEE, i EEEEE, TR
X BN AFERN A, WHAAE, B 2a il
VI L. R IAE 11 ARS ARG,
Protoperidinium conicoides (Paulsen) Balech (&
1:16a—b)
[y 4 ¥ % 2 FR : Brigantedinium simplex ( Wall )
Reid ]
Wall 2(1968) , ki 2 B 29;Bolch %:(1990) , &
26,0 %:(1996) , & BI

R e JE (HRNS0—5Tum) , 4
HEBABRL, & OKNAE, H 2a BEER.
MBI 11 A& S,
Protoperidinium claudicans (Paulsen) Balech ( &
1:17a—b)
[ty A8 2 PR : Votadinium spinosum Reid ]
Wall 2 (1968) , % 2 F 1—2; Bolch % (1990)
Al 25;Qi %(1996) K Q

LT (K Opm) , HFZRF (K 4—
8um) ., TESABRDAXIREA, G KR, &
gt 2a RETE . fEERRIAT 7 —RIEX
R EE, H BN (K 60pm) , JKER P M X
BRRN—BB R4 A P claudicans,
HRBELIAE 11 ARS AwsEdS,
Protoperidinium avellana ( Meunier) Balech (& 1.
18a—b)
(W& 4 ¥ % 4 #: Brigantedinium cariacoense
(Wall) Reid |
Harland ( 1982 ), M hx 38, B 4—9; Bolch %
(1990) , B 17;Qi 2 (1996) , [/ X

fafE e ’E (EREHRN 40—47um) , 4 faE
JGIE T 2a TR AR, BRIALE, SRR, S
B REHPATREMNAEINTY., R EE
11 AFS AW,
Protoperidinium conicum ( Gran) Balech (& 1.
19a—b )
[ &4 )% 2 %R . Selenopemphix quanta ( Bradford )
Matsuoka ]
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Bolch %:(1990) , & 14a—c; Qi %(1996) , & P
BT B B (EBRN S0—65um ) , 4 8
S AU UAT AT PRI R (K 7—10pm) , iU
TN LSO, & OSMAT, BT R
iR, B EAE 1L A2 ARS AME
o
Protoperidinium nudum ( Meunier) Balech sensu
Wall I Dale (& 1:20)
[ 4 2 2 %5 - Multispinula quanta ]
Wall 2:(1968) , ® ik 4, B 4—5
TARA BT , MR AR (4 40—S50pm, 5
32—42pum) . 4 LBEWE (1wm) M IRAE B,
A 6 1T FATHIR (4 20—25um) , Iy HEHE N
R, mimi e, AENTREORR, Zi
5 P. conicum JESMY, BRIEK, ZREHHR
11 ARS AR,
Protoperidinium minutum ( Kofoid ) Loeblich ( &
1:21a—b)
Synonym; Peridinium monospinosum Paulsen
Wall %:(1968) , &I 4, B 6—7 ; Bolch %£(1990) ,
& 27
ek, B (HEBEHR 27—32um) , 41
BEDUZ (B 1—2um) o J& B9 A R 3K 45 it L K o
RARRRN (K 8—9pm) , & DS MTY, dy AT (H) 4
BIREE R, ZRELIE 1L RS ARk
o
Protoperidinium sp.1 (& 1:22a—c)
fugs o B (AR N S2pm) , 41 L BEE
Mo dTHANMAIE, MK, B 2a BETER. ZHRRE
HAAE 11 AR+,
Protoperidinium sp.2 ( & 1.:23a—c)
fgm A, ERJE (AR N 45—50pm) ,
BESEEN (K 6—Tum), KigARHX A, H
MBENZ , BN — B AR, & 0TI,
B, ZAELBAE 11 ArbEmd,
Protoperidinium sp.3 (& 1.24a—c)
RERBC BE (ERN S2pm) , 4R R
BEOE lpm) ¥, HORFR, ZAEHAE
11 Ak,
Diplopsalopsis orbicularis ( Paulsen ) Meunier ( &
1:25a—d)
wall Z(1968) , Efix 4, & 20
O R (ERN 60um), 455§

RO, DR, S EBRE (2pm) , R (1pm)
T2 I FEEIR AR (o i BORL, H A — NI B 6
PR, dAK,NAKY, B 2a BEER, ZAEH
WAE 11 ARG,

Diplopsalis lebourae (Nie ) Balech (& 1:26a—c)
H-B 4 : Diplopsalis lenticula var. lebourae Nie
Matsuoka 1988 , & Jjx 2, & J—L

FUTEYe R 0, BT (4 40pum, 95 35 um) , 41
MBEEH , DUR, b DRI, H 1a BUETE L. &
g 11 A kAT,

Gyrodinium sp. (& 1:27a—c)

I BN RTE (K 47 um, 9§ 45um ) , 40 O BE
HVBE, NARDR—REE R, BER
Wi, ZRAEHRBENEREASS G uncatenum
Rl ZAEL I 11 A MRS,

Polykrikos schwartzit butschli (& 1:28a—b)
Bolch #] Halegraeff 1990, & 32a—c; Qi % 1996, &
S

H 245 R (K 70—100 pm, 58 50—
T0nm) o HIEYA N2 X, BARE BT SR H
s OMFIR AR, ZABLAAELL A2 AR
5 AMEEGRA,

3 itig

AN A RREE T 28 FHEAE, 7
AL EERGTRIGE THE, HARER
%, AR AR EA P, X 28 FhnE R 9
A ENE KRE, EN1-R Alxandrivm sp. ,
Scrippsiella ramonit, S. sp. , Protoperidinium sp. 1,
P. sp.2,P. sp.3, Diplopsalopsis orbicularis, Diplop-
salis lebourge #] Gyrodinium sp. , HEBT A
tamarense | A. catenella F| Lingulodinium polyedra %
EMARRENMRE, 28 MRS R A 2002
11 AREER P, 02003 422 HAIS ALK
B HIRA S FILT B, X AT BB ZEK A
MR E A B HEH

2002 48 5 AXKILORFEDHRE 2 )
T Alexandrium sp. ,Gonyaulax sp. , Scrippsiella tro-
choidea, Protoperidinium conicum, P. sp #1 Py-
rophacus steinii % 6 T ] ;- A L BE Y BT (9N EE
45,2003) . HITROK HAETE B R A0 AL — A ]
BRBELA N, H il o g ARG RE
yIEiT
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1a. Gonyaulax scrippsae (46 x42pm) ; 1b—c. B4 (42 x40um) ; 2a. G. spinefera (35um ) ; 2b. FEAARE(32 x32um) ;
3a. G. grindleyi (30um ); 3b—c. BANMI(35 x30um) ; 4a. Lingulodinium polyedra (SOpm); 4b—c. BANHIFIHR (62 x
55um) 5 Sa. Alexandrium catenella (42 x 40pm) ; Sb—d. FANMUA B AR (37 x32um) ; 6a. A. tamarense (45 x27pm) ; 6b—
d. SEARBE A B AR (35 x 35um) ; Ta. A. sp. (45um); Th—d. 3 40 A B AR (43 x 43um) ; 8a—b. Pyrofacus steneii
(360pm) ; 9a. Scrippsiella trochoidea (35um ) ; 9b. BEAAPE (35 x25um) ; 10a. S. precaria(36 x30um ) ; 10b. FEHAML (23
x17pm); 11a. S. ramonii (35Spm ); 11b. FAAML (37 x27pum) ; 12a. S. sp.1(42 x40pm) ; 12b—c. FEAMHEAEP R (45
x43um); 13a. S. sp.2 (27um); 13b. F|AAMI(30 x 25pm ) ; 13c. B4R ; 14a. Protoperidinium oblongum (70 x 65um) ;
14b. FEANPE(11S xT2um) ; 15a. P. pentagonum (75 x 70um) ; 15b. BEHAAL( 110 x 80um) ; 16a. P. conicoides (57um) ;
16b. BEAMPE(6S x60um) ; 17a. P. claudicans (90 x90pm) ; 17b. FAAK(110 x75um) ; 18a. P. avenella (52um) ; 18b.
WM (52um) ; 19a. P. conicum (65pum) ; 19b—c. BEAAKEL(90 x70um) ;5 20. P. nudum (50 x42um) ; 21a. P. minutum
(32um) ; 21b—c. BEAAME(32um) ; 22a. P. sp.1 (52 pm) ; 22b—c. FEHHI(SO0um) ; 23a. P. sp.2 (50pm) ; 23b—ec. )
ZHY (45 x45um) ; 24a. P. sp.3 (S0um); 24b—d. WAAMT (47 x45um) ; 25a—b. Diplopsalopsis orbicularis (48 um);
25c—d. FEAAME(4Spm) 26a. Diplopsalis lebourae (40 X 35pum) ; 26b—c. BAHML (45 x40pm) ; 27a. Gyrodinium sp. (47 x
45pm) ; 27b—c. BHAMI(37 x30um) ; 28a. Polykrikos schwarizii (87 x 50pum) ; 28b. FEAAMI(110 x 70pum)

la. Gonyaulax scrippsae (46 X42um) ; 1b—c. Motile cell (42 x40um); 2a. G. spinefera (35pm ); 2b. Motile cell (32 x
32um) ; 3a. G. grindleyi (30um ) ; 3b—c. Motile cell(35 x30pum) ; 4a. Lingulodinium polyedra (50pum) ; 4b—c. Motile cell
and plate (62 x55um) ; Sa. Alexandrium catenella (42 x 40pm) ; Sb—d. Motile cell and plate(37 x 32pum) ; 6a. A. temarense
(45 x27um) ; 6b—d. Motile cell and plate(35 x35um) ; 7a. A. sp. (45um) ; 7b—d. Motile cell and plate(d43 x43pum) ;
8a—b. Pyrofacus steneii (360um) ; Qa. Scrippsiella trochoidea (35pum ) ; 9b. Motile cell (35 x25um) ; 10a. S. precaria(36 x
30pwm ) ; 10b. Motile cell (23 x 17um); 11a. S. remonii (35pm ); 11b. Motile cell (37 X 27um) ; 12a. S. sp.1(42 x
40um). 12b—c. Motile cell and plate(45 x43um); 13a. S. sp.2 (27um ); 13b. Motile cell (30 x25um ); 13c. Plate;
14a. Protoperidinium oblongum (70 x 65um) ; 14b. Motile cell(115 x72um) ; 15a. P. pentagonum(75 x 70um) ; 15b. Motile
cell(110 x 80um) ; 16a. P. conicoides (S7pm) ; 16b. Motile cell(65 x 60pm) ; 17a. P. claudicans (90 x 90pm) ; 17b. Mo-
tile cell(110 x75pum) ; 18a. P. avenella (52.m) ; 18b. Motile cell (52um) ; 19a. P. conicum (65pum) ; 19b—c. Motile cell
(90 x70um) ; 20. P. nudum (50 x 42pm); 21a. P. minutun(32pum) ; 21b—c. Motile cell (32pm); 22a. P. sp. 1 (52
pm) ; 22b—ec. Motile cell (SOpm); 23a. P. sp.2 (SOum); 23b—c. Motile cell (45 x45pm); 24a. P. sp.3 (SOum);
24b—d. Motile cell (47 x45um) ; 25a—b. Diplopsalopsis orbicularis (48 um) ; 25¢—d. Motile cell (45um) ; 26a. Diplopsalis
lebourae (40 x35um) ; 26b—c. Motile cell (45 x40pm) ; 27a. Gyrodinium sp. (47 x45um) ; 27b—e. Motile cell (37 x
30um) ; 28a. Polykrikos schwartzii (87 x 50m) ; 28b. Motile cell (110 x 70pm)

H 1 ( Archeopyle ) f2 F 38 40 2 M 70 3 7% B¥ 177
H R, RRRAR , HA R 1 2 RE B U
{8l Matsuoka( 1988 ) IA gy HIBARFEHE 1L I Hh

A, X 20 BRAH MR SR B RO ER ok R I
HIAR A 20 LA 2 0, Bt B 4 m] LU HE R # A
Sfundyense Fll A. cohorticula, A. tamarense I A.

KR BUE MRS, B O AR B a] LIFE R
FEIEN— MK JLTIrE CHRER Proto-
peridinium spp. ¥ ZE & D NATEW , (LF K41
SR P. americanum , A — A=K B9 & 0 (Bolch
et al, 1990) , MACHMER P. sp.3 HO RN
PR, B—MPHEBBRR

A 4 FOH R R E B/ ME R
%% E{12 A tamarense,A. catenella, A. cohor-
ticula F1 A. fundyense, A it Wi KK, WEE 3
LHHRABEINEN . A fundyense A RETE B
YHHfEE ,A. cohorticula YW B4 B B 2 ( Fukuyo
et al, 1988) . TEHWHKILIAHY 100 £ MR B #y
BHGTTHK ,100% FHEEBER, £ H 2 44

catenella B FEXH|FAETRIE BEK KT, MG
ERMEKTRHIERZEL 4 T HENE. 5
HR8 A B EABIMGE H’A (Fukuyo,
1985) . ARPEXILAFAEMEE XS 20 BARGIMHEST T
WMEE, HE — R 3 A catenella BITEBFFE, X
ARERMH THEX A tamarense R L T A
catenella ,8{# A. catenella IR BASH K, 8
AEETBRYHRET R, HF—-1FBHHLRE
TR RBAE B WA, A GHaRAD™
AMREHARE, XRAESEN AT RS KM
XA ERRRENEDE.

S. trochoidea 1 A. tamarense JE AU\ (AL S
FLo7E 2002 £ 11 AMBEGFFEESH L
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29.5% F111.4% i TRIE ¥ & G REE T+
BTk, MG HEBRERE, HIL A tamarense #1
ELRR AN ZER —&, KILH A toma-
rense BN EEERERES EEBE P AWK
i3S ( FEIIESE,2003) , %18 X T L KB AR E
FERAE SRR A RBRM, T LKL O TR+
M I KBRS RNEE —ENR R, K
BEARESHENIWKEREEE, JRAKE
KABZR R L R, — T RRNERERLE
BN AEE R, A5 RS
B B A E B VM X FE (Anderson et al,
1983) , B 5K IT 10 ¥ Py (LK 3 AR i e R AE
FWAE A SOP A BARMHA

Bt ElIREAEVRERBENT N FZERE
RS, BB B TN E M - th B
KEFR, B KAH| Stazione Zoologica Montresor M.
FREHR IR REEREIL,EBHL .

& F x W

B OE R, ERR%E,2003. FFHEMEBREN
RRWHPREPR. NHESFER,14(7):1073—
1080

FIHIE Matsuoka K, I8 %,2003. BEHT L AR
(Alexandrium spp. ) FIEEAR B B B ( Gymnodinium cate-
nawum) {IBETE P EARBIEE A4, B SHIE, 34
(4).422—430

Anderson D M, Chisholm S W, 1983. The importance of life
cycle events in the population dynamics of Gonyaulax
tamarensis. Mar Biol, 76 :179—190

Anderson D M, 1998. Physiology and bloom dynamics of
toxic Alexandrium species, with emphasis on life cycle
transitions. In: Anderson D M, Cembella A D, Hal-
legraeff G M ed. The Physiological Ecology of Harmful
Algal Blooms. Springer-Verlag, Heidelberg,29—48

Bolch C J, Hallegraeff G M, 1990. Dinoflagellate cysts in
Recent marine sediments from Tasmania, Australia. Bo-
tanica Marina,33,173—192

Dale B, 1983. Dinoflagellate resting cyst. In; Fryxell G A
ed. Survival Sirategies of the Algae. Cambridge Univ
Press, Cambridge, 69—144
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PRELIMINARY STUDY ON DINOFLAGELLATE CYSTS
IN CHANGJIANG RIVER ESTUARY

GU Hai-Feng, FANG Qi, LI Rui-Xiang', LAN Dong-Zhao, ZHU Ming-Yuan{
( Third Institute of Qceanography State Oceanography Administration , Xiamen, 361005 ;
First Institute of Oceanography State Oceanography Administration, Qingdao, 266011)

¥( First Institute of Oceanography State Oceanography Administration, Qingdao, 266011 )

Abstract Resting cysts play an important role in the life cycle of dinoflagellates. They can stay in the sedi-
ment for a long time and thereby provide an integrated record of phytoplankton diversity in the water column.
We selected a station at Changjiang River estuary with richest cyst diversity and collected sediment in November
of 2002, February and May of 2003. The sediment was sonicated and screened through a 100um sieve and col-
lected on a 15um sieve. Identification of dinoflagellate cysts was based on morphological criteria. Selected
cysts were isolated by micropipette and incubated in a 96 well plate filled with £/2 medium. The incubated cells
were used to confirm species identification.

28 species were identified according to the cyst and cell’ s morphological character. All species appeared
in the sediment collected in November of 2002 , but we only found 5 and 17 species in the sediment of February
and May of 2003. 9 species were recorded for the first time in China Sea. They were Alexandrium sp. , Scripp-
siella ramonii, Scrippsiella sp. 1, Protoperidinium sp. 1, Protoperidinium sp. 2, Protoperidinium sp.3, Diplop-
salopsis orbicularis, Diplopsalis lebourae and Gyrodinium sp. The cyst of Alexandrium sp. is spherical (45um
diameter). The cyst wall is smooth without any surface ornament. It contains pale or transparent starch droplet
and pale brown oil drops. There is a big and obvious accumulation body inside. The cyst of Scrippsiella ramonii
is pale brown, spherical (38—42um diameter) , covered by long calcerous spines ( 10—13pum long). The end
of spines is capitate and there is a bright accumulation body inside. The cyst of Scrippsiella sp. 1 is oval (42um
long ,40pum wide) without any surface ornament. It has thick wall (3um) and pale brown oil drops. There is a
big and bright accumulation body inside. The cyst of Protoperidinium sp. 1 is brown, spherical (52pm diame-
ter) with smooth surface. The cyst of Protoperidinium sp. 2 is pale brown, oval (45—50um diameter) , cov-
ered by spines 6—7pum long. The end of spines is wiry or closed. The cyst wall has two layers and an accumu-
lation body is obvious. The cyst of Protoperidinium sp.3 is pale brown, spherical (52pum diameter). The wall
has a single layer about 1ym thick and the surface is smooth without any ornament. The archeopyle is chasmic.
The cyst of Diplopsalopsis orbicularis is brown, spherical (60pum diameter) with an obvious accumulation body
inside. The wall surface is microgranular and consisted of a relatively thick (2pum) dark brown periphragm and
a thin (1pum) endophragm. The archeopyle is delimited by a jagged parasuture on the lateral and dorsal sur-
faces of the epicyst. The cyst of Diplopsalis lebourae is pale brown, oval (40um long, 35um wide). The wall
is smooth and consisted of two layers. The archeopyle is theropylic intercalary, a large transversely

rectangular hexaform la. The cyst of Gyrodinium sp. is oval (47um long,45um wide). The wall has a single
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layer with smooth surface. There are pale brown droplets with different size inside. The incubated cell is similar
to Gyrodinium uncatenum morphologically.

Three species of cyst produced by toxic dinoflagellate (A. tamarense, A. catenella and Lingulodinium.
polyedra) were also recorded. Protoperidinium spp. usually had a hexagonal archeopyle except P. america-
num, but P. sp.3 in this study had a chasmic archeopyle, which is unusual. S. trochoidea and A. tamarense
cysts were dominant at this station, accounting for 29.5% and 11.4% in the sediment collected in November,
2002. The abundance of A. tamarense cysts was possibly underestimated as the result of germination. A. tama-
rense cyst density was rich compared to other areas, which reflected the high frequency and severity of bloom by
this species in this area partly. To study the cyst composition in the sediment helped to understand the dinofla-
gellate diversity comprehensively.

Key words Dinoflagellate, Cysts, Changjiang River estuary
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