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Preliminary study on dinoflagellate cysts in
sediment of Xiamen Harbor

FANG Qi', LAN Dong2zhao', GU HaRfeng', LI Chao’
(1. Third Institute d Oceanography, State Oceanic Adminidration, Xiamen 361005, China;
2. Degartment of Oceanography, Xiamen Universty, Xiamen 361005, China)

Abstract: This article reports the morphology, densities and distribution characteristic of 13 dinoflagellate resting
cysts in sediment of Xiamen Harbor. The preliminary study showed that the average abundance of dinoflagellate
cysts is 3360 ind#kg 1(wet sediment). Among them 2 species are toxic (Alxandrium tamarenes, A. minutum)
and 2 species are harmful ( Gonyaulax sinifera, Scrippsiella trochoide) . These 4 toxic and harmful dinoflagellate
cysts are rich in the sediments of Xiamen Harbor. They will be harmful to the aquaculture in Xiamen Harbor and
human health when the environmental factors are appropriate.
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[ Alexandrium tamarense( Lebour) Balech] * * : #i Bk &, K 43~ 72Lm, %% 26~ 39Lm. 4h
FE7 32 WIIROIRY ST o 20 BEXUE , A EE G, £ 28 44 A 25 VF 22 JE R R0 AR, A7 1~ 2 DML R AK
(Bh- 1,2) o0An TIUIL I, K& B frd i, TR T 10% ~ 20% , Sh ik & & ik 33.33%, 1L
VOIS I E] 2 AR A
(Alexandrium minutum Halim) ™~ : 5% 235 B0%, B4 20~ 30Lm, 40 JfIBE 22, fhae
JGHE, RN ETE BRI AR RL, 47 1 DML AR ARCER- 3) o A T T, & 8 28075 10% ~ 20% , 5 &
fRTAI A 50% o
( Alexandrium sp. ): #ERIE, K 20Lm, 55 16Lm, 4N BIBCRY) 5ot FE, 40 fke
WU, AMEESGIE, MR SR 200 (e Mk R g, A7 1 N E R R EIR- 4) . A TANBRI R %, &
TKHBLE 10%, ANIISALATIE 50%, SLH LI FIVE #6221
/ ( Polykrikos kdfoidii/ schwartzii Comple): i@ JE, & 50~ 100Lm, & 45~
70Lm, RS 9~ 15Lm, K& FRARIEE SR ARG #a), A4 N 5 Tt BRI IR RL( BIRR- 5, 6) o 0 AT T Ah Y [A] 22
7, SRR ZAE 10% ~ 20%, Nl A7< 5% ; PUHEX ARKY H, AT A LA sz A, &80 1%
(Polykrikes d. schwartzi B tschli) : #iBkJE 22 ), K 34~ 65Lm, % 23~ 55Lm, ¥%
My, SMEEAT 7~ 10Lm K 4, ) e, SR A IR, 5 JC 802 18 #:( P olykrikes kdfoidii Chatton) A
A2 AT T LU /AN IR 7) o AR PEHE 1) 27 Sfifsr FHAR A 22 Sh A7 v e, 5 &< 10% .
[ Protoceratium reticulatum Claparede et Lachmann ( Gonyaulax grindleyi )]: Bk/E, HL1% 26~
31Lm, 40l BEXL )22, AEEA 5085 R, MG 2 SLm, A3 00 1K s ith (B - 8) o 40 T JLBIL H L) %2
T, AN AR DO UAS 5507 A I, B AR, A B Ak 20% .
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[ Protoperidinium conicum (Gran) Balech]: ¥ ffiEK &, K 35~ S0Lm, & 40~ 55Lm. #PHEE
Wy T, A 10Lm 5 PAT A B, IR, b s, i RS i, R L X (IR- 9) o AT Ah s, Uk
TEE, 225 5 AN AL, & RAK T 20% .
( Gymnadwnium sp. ) : T ERFE, FI4% 20~ 25Lm, 40 LB WU, SMRESCHE L S0, B RN &
TR R RR- 10) o FEZE AT IR 1, it fermis 50% ; 764N, A2 1 ADE b vt A3 & 3
[ Protgperidinium o . americanum ( Gran et Braarud) Balech]: ITEK/E, H 1% 25~
30Lm, K1 A =M KL G REY, KL SLm, AP S EEEAE T 5 5% F J5F 5 ( Protoperidinium
americanum) BN FAE, (AR IS /o BAR S E AArE— 0 55, ME2 A2 MBI =X 3 Hed ik
LB R 11) o A AN T, 70 VaME, SN, UV 1, )22 4 AN A R BE, o 21 F0 38
A ) EIE 50% o
( Gonyaulax gpinfera Kofoid) " : T ERJE FERJE, K25 32~ 42Lm, AMEE 1) 5 B Rsi, il K
299~ 15Lm, FE3H = AL, T0 5 1 SXOMR; P28 PR Py ek BRI IRRAS B ( BERR- 12, 13) o A Tk
VLI AN R[] 2292 e
[ Saippsidla trochoidea ( Stein) Lochlich] ™ : [ J& 2 G 5] T, K4 27~ 48Lm, %4 25~
44Lm; I B0, ANEEAG B (0 AR, FRBE AR A 1 40 8 Btk B R AL (B R- 14) o 205 T AN [l 22
BRIV,
A(undentified A): I ERIE, FIA% 40Lm; 40 JOBE 35U, S BT 5085 (1 40K 5043 A, #1449 10Lm,
DG4 AT, e i, A > X B WS VR SR RRUIR R, A5 1 AN ik . AR ZE T 10
BT — ] WS, AT REA %A S TR WA B I 15) o AN AT TAMUERY 1311719 B547 .
B(undentified B) : GJE EMHERIE, K 36Lm, % 31Lm, # FESNTH 25 4 K S B0 ), 1 K 15~
16Lm, WLATBEAR kL, AU A, 48 IR LT (sl e B AR (B R- 16) o Ao A T LRI 1 e
He2.6.11.18.22 1) 5 ANuhifr, HoB &8 3.57%~ 17. 65% , {E[F) 2478 5578 sl X R K .

2.2 WEMENFE

SR TV /K AR e PR F g K NS A (1] 2), TR O~ 15 470 Kitkg R, ST IAME N
3 360 Hittkg VT . H LRI DK SRR R A S TSR O 0~ 10 130 Bitke T, PRI 3
130 Higtkg 'RTE; AN AT 800~ 7 470 Rittkg W TE, PN 3 330 kitkg I PE RN VR 2 130
~ 6400 Kitkg ", PN 4 460 Kitkg N TE; [F) 2 VU 0~ 15 470 kitkg NG, THAMEA 2 500
Fittkg W

3 R

3.1 WA S TORYH Iae %

M S L koK RO HE TR I B IR VR RN SR AT S0 AR R MR ORI FE o g
PEARBE AT 11 R, 53 AR A 35 22100 JRRVA) BB 3 B R B Bl PR B 0 AR L BT TG 22 L TN 2
PR TR 22 PP S W) 2 PR L L5 20 O 6 22 P0G 1 JEUFRY S0 0 S P 8. Qi 25 o [ 2%
PV JECUe AP B AT PR A, RS T IV A 00 2 AN Sl 0 p R I 13 b Y et 38 o AR SCHEIRTY) 13 Tl 5
g, Forh 6 Fh( BEES LT 1L K <o 802 VA WUIR It At VHEJE 22 PSR R J Ve AN ARG G ) 55
Qi 25 (1 R AR, i 65 8l ) /N TR NI L LK A B2 Y A % [ Jis P 8 e b o 45 3 P £
AR A Il e ASCRIL I 4 B A3 A7 3 FIE 20 TS 80 AEARLA AR B iEd, 20 #42 90 40T
i, Qi A HRE T 3L rh 3 Pl Hallegraeff 251" 1\ 4 F 4 F09 = LR 38 1o AN R AR/ R DI 51 A ik
FRALRE, I AT, 1A K MR vl A5 3 AL H e o JRATTIA A 3kt b 1K) 18 T 55 b DAz b )
AR PTREAT 2K, (BB ANREFRER 20 20\ TSR ARBLHI PR A BefT R IZLE R



ForT KPR 100~1000 Hioke |

m everage abundance between 100~1000 grains.kg !

(wet. seedment)

G =vroen 7 ot

average abundance more than 1000 grains.kg !

140 Ko R 27 %
758" E 18" 12E  1L7°58'E
24°35' N 24°35' N
24°31' N 24°31' N
UB'N 24°28° N
24°25' N} 24728 N
e A gy
2°22' N A . A | aavzernl !
1T"58' E 118°02' E 116*06" E B 12'E 1T858 E 1B 02" E
117°58 E 118°12'E  1I7°58'E
204“35'N 24535’ N
24°91' N|- d ogearry
24°28'N - 24°'N
24°25' N 4 225w
24°22° N . ¢ 292" N
1N7°58'E LI 02" E 118"06" E 118%12"E 117°58' E 118°02' E 118°06' E 118°12' E

(wet seedwment}

Bl 2 A3 8T 7 H A Sl 0 A
Fig. 2 Distribution of hammful dinoflagellate resting cyss
A BEFEDNE 510K B /NN 1l OREE; C: B VA 5 D #EIR T IR

A: Alexandrium tamarense; B: Alexandrium minutum; C: Gonyaulax pinifera ; D: Scrippsiella trochoidea
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hix Plate
12 BEEY 5l R 5 3 /NNE R 5 40 WP KEER; 56, BIR/ T WEE G, 7. BLL#E
R 8. ORI A EE; 9. HETEE FHEE; 10 AR EE 11 SEIE R LI BLRT, 12, 13, HORIBI B 14 HEIR B
[GHET; 15, REF A; 16, KEFHB
1, 2. Alxandrium tamarense (Lebour) Balech, @500° " ; 3. Alexandrium minutum Halim® * ; 4. Alandrium sp.; 5, 6.
Polykrikos kd oidii/ schwartzii Complex, @500; 7. Polykrikos cf. sdwartzii B tschli, @750; 8. Protoceratium reticulatum Wall
et Dale, @550; 9. Protgeaidinium conicum (Gran) Balech, @600; 10. Gymnodunium sp., @850; 11. Protoperidinium ¢ .
americanum (Gran et Braarud) Baleech, @600; 12, 13. Gonyaulax spinifera (Clap et Lach) complex, @850" ; 14. Scrippsiella
trochoidea ( Stein) Lochlich, @850; 15. undentified A, @400” ; 16. wndentified B, @400
TE* AR ¢ W HETH
Notes: * means harmful dinoflagellates; * * means toxic dinoflagellates



