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BE  197F 11 AKEMIRA -2 BXFAF I AFEHE 12 ARRET AR EMHKk
BB R EERN KRR LY ASERRAERT T HE. FREY, KK
MY FE R RATIE Phaeocystis pouchetii. XT3 ¥ A2 Y1 #E H A 16 52 4 B 0Kk B 40 L A0
BEIKRE R 2 M AETE B, WDk B4 MY ERIE SROB I, K/DK 6.0—7.2um, B 2 RAF KM
WEM I REHZ, BERFEENRESERE, BB 110pm—2.6cm. HEE 150pm AT
B/ B R S e DL R, AR A AR Y, KADRE 3.1—5.2pm HEHEKRT 200pm/a,
PR E 2 R AR, I S A i E B R B R T, 4 K/ & 6.2—7.4pum, BEREE AN
FRAE 2 AFRRI SRR B AR R BEAE (M kA . ZEAR WS, AR R R IR AR R, B
AMA R AT RABRK, MREERBE N 2.5 X 10%ells / L, & P HE#E Y 540 BEH 99.7%.
HRABHFEEEERZ 19971998 £ E S FRBNERBIEARWE W, FRREREH
BAEEBREE, KB, KK,
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Fig.1 Sampling stations in the Zhelin Bay and around Nanao Island, Guangdong % E *ﬁ % %% mlj F

BURRESHFRAK SL., KERER, ARAELBRASE LA ELRE, THED
BEMTIZER > 15.10—15.5—10.2—5, < 2mm 5 N2 xf B3 IR 7T LA 43 3% £ Je o 2%
TR 58, PR P00/ R AT R R N R In AR /R AR IR 1L
ERAKEE, ELRELBEIRERLHEE 20ml BFETHET HTHMIT . BEMEKR
e 1) 240 Jif0 B 2 Je o e B0 T R 4 B e Dk R B ) 2R T BRI L T 4B (Veerity et al,
1988a).

HEAREMBEAEFHAEREEREEREEANATEHT (EREER, 1991),
2 ZR5iTe
2.1 FEHEVHESHESHERE

1997 £F 11—12 A R4 T 9 B AR 5 1 8 7K 38R 0 o 390 D5 IR A g 2 — e L e ok 44 B
AR A MEFE S PERE, RABREZR/MIRA 110pum, HXH T E 2.6cm,
MILTHERAT LA (FR LD, BREEH/NIR, B ENRGEE. 5T
SO REFCEHEMMHG., SRR FOARETREHE, BARERO6A, HRANLE
BT K (BRR : ¢).

HRR/NT 150pm) /I B 5 3 iy BE 8% B30, 0050 B9 BRAK (B AR 1 a) , A7 38 B (4 440 i
FREK (2.5 x 10%cells / mm®), HHEJLAN—, HFHEES, MHEK/D K 3.1—5.2um (B
R b). BN 38 B RN AN 40 BB KN 540 A R, I /I e I E 1) 40 LA P AL T RE
BRERKSS M, XUF SR REMN/NEIRHEKTREA.

HEE 150200umE LGB EREEEF SR (BIR Le.d), BRBEARAKE, 4
MR AT RARN, EMETHEREISE, WRK/DA 5.2—6.2um. HEHBMEEHMK

21°+

116°40'114° = 116°E
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J& (BRR L £, g) , BE T JE BN B2 g 20 oy b 3 JEAR, 40 BOAE 3 359 57 3 Ao A 78 B S JE 0 R 1T, K/
K 6.2—7.4pm, BT FEBEM I E T HRA 5.6 X 10°cells / mm’, (IR Le), WG, B
EREEREZRBASIERE 2om Dl b, HAN HEBNEEEEDRFMENRE. BER
F Imm B KRB RERPERE L WBIARE S E TR (B 1 h) . {85 BB R
&AM SR A, WK 2 MR RN E AR F A RS (B Le).

BT ERE, A ERE KR AR AETEE S B 1 h). #4005
BRIRTE, K /N K 6.0—7.2um, SR ARBHNE, EHBR T 2REE, WERE
AR/ 25U, 2 REEEZ AN LF 1 AR R W X B 22 (haptonema) .
AEEE RGBS P X EWMZWEWRLE, —~ET AT AEREARHAE T HE GER
FEREE,1990); Hok, B € G AR AR 5 8 AT, £ EH4E T &5, HERBRE
WiAE Fr.

R HE 1% % A B AR T 50 P Dk S A R B 4k 1 B T T U R AR TE R K, R Uk B4
HA 2 REEEM 1 REHL, MRKR/PME 6.0—7.2umZ [, BEZ A 2 MOREERE, K
FETKE 2emFFERME, TUHNERFFEWIERENES L BT EHSEN
Haptophyceae 3% % K17 B ¥ Phaeocystis pouchetii (Hariot) Lagerheim (Moestrup et al,
1995; Davidson er al, 1992;BfUE K%, 1990; Verity er al, 1988b), ZBTEMEMAER
B2 NEARMERFR, | B P. scrobiculata Moestrup, RA Tk BAMES; 5 1 #Et 2
AL RER M P. pouchetii.

P. pouchetii 5 & B Hariot #E Pouchet (1892, 5| B Davidson et al, 1992) RELH E 4
K Tetraspora poucheti sp. nov #J. J& kK Lagerheim(1893, 5| B Davidson et al, 1992)&
SL T Phaeocystis J&, AT A %R, HE £ 1983 4, Voss (5| B Davidson et al,
1992) A M E Y F BB, W HIEX WA N P. poucherii (Hariot) Lagerheim. 1%
RER-MERSAVAERDE, AREBEREESNARYESSHI T XAFEE
BEMHEER, HE FEH¥EMNP pouchetii F M5+ B P. globosa Scherffel. P.
sphaeroides Buttner. P. amoeboidea Buttner. P. giraudyi (Derb. et Sol). P
antarctica Karsten M1 P. brucei Mangin 6 % (Davidson er al, 1992). Ait, B ¥HE
(Fryxell et al, 1988;Sournia, 1988; Davidson et al, 1992) Z4131AAN P. pouchetii B 53
KXABMRAEHRE, TREBPakeZ (197D W E LKA XEHITAP.
pouchetii“sensu lato” ., Moestrup % (1995) R HE R X AHRB N REHETHEZRE
(UNESCO / I0C) ¥ FE MBI/ T, iR IE Medlin %5 (1994) AR R AR, £ T H KK
AL, B A, R KIR M 18S /NN R {K RNA B R [F, ¥ P. pouchetii 537
P. pouchetii. P. antarctic 1 P. globosa 3 ¥, RIE LR, P. globosa Wy KL T & BIRE
AT, B M S B E R R A R, IR B AE K E 8—9mm, AEERIKER N
16 C, BZ/KIRFEEAE — 0.6—22C, P. pouchetii M P. antarctic WEAEEKKRMZEZ
KBIEBENSGHH BT, — 2—14CHM4.5C, — 2—14C, M, P. pouchetii H it T2 R EE
KB 2mm, H/MEREABRTE, B Y EEHET 0.3mm B, MR 408, BEEHKRE 44—
HM BRI .

MK PR R & A B KR TE 17—20C . B 9 BRIE . HRE T35 2em P L, 40 B AR 2
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HEMOE TR RREFRERE, ERMEVRT P. globosa HITTREMIER, {HH
T Phaeocystis KIFh ] A2 BRTM 0, W THEEEW, R HEN P. pouchetii W HZ
Y. Verity % (1988a) 1R iE, X E %14 5% (Rhode Island) i 44 H 1 7 %F 2 (Narragansett Bay)
W1 P. pouchetii BT REREK 2 2om, B I e 5 B8 ) 40 1 38 4 A BB A0 — AR, T AR — R U R
FUR, T2 AT 5T A RE 5 Pt 0L B S PR 2

22 FPAELERNTE ARSEE

WRARBKET 1997 F 11 Avha), AN 1 AKZE AW, N 12 AFATFE, B
FRBHTHESHRIERNGHBETERER, BMEBANE2 M. AR ERBIEE
BEAMNE BE AEUE. ERAERBILTFEFAR. EROEYREFBRIL KR
W, 8K E Bk (BIRR 11: a) , 7K 5 285 35 BROBR ML A5 W 7 A JE S A0 B R 2 (B R 1L: buc. d)
S R X MR AR R R R RN RIL”. HFEENFRGETREHILAE, K
BT, RER MR, KHE LW LA E A GHMEK (BRI b), X 5EIE XiER
B IR B 9 B — B (Davidson et al,1992; Riegman et al, 1990; Eberlein et al, 1985).

PIIRAT A AR BB PR AR 08, BE W T 80K, REEE K FRERZER. 1997
F11—D2 A, PEFRBSEGSBXSERY, RERKLEY, KBEX 25CU L, BiE
—HWEARLERBITHETHNARERIAKR, B P. poucheri K8 K%, 7R I8 Wi 1E
AT, A TEIEMKFAETENEKEABRERE, SBAPAHEAEL. 7£ 11 AKRKA
EP AW ERXERENFE, K. £ P. poucheri BT BEHERK 10 485,
MAFEKABRFHRIEE, B HESRHE T (BRI, 5 KB, AR 3 000 4
FEFEXRFBMREFERIZ KREYE 600 7, 82 LR KL 10—50 Fzia, F
¥k 30 ANES, BFHRKBIHE 142588 E (BRI g).

% T B A R 0T i L BBE Y, £ 4 FC 8 8 (Davidson er al,1992). Tangen(3| B
Moestrup et al, 1995)iAH, 1992 4£ P. pouchetii 781 1 i35 B 3% 74 &£ 8 (Salmon) K B 3T
CHREAEEEER BAMNES MR EEF S H A FE RS Moestrup er al,
1995). MMEREFINAMNBERBEEARXEBIEMRETERGRE, A yatE EARTH
WK (KR O:e). IFRERPN—NMBREENFEEERFEREAIBRTERES
Bl Bk, 3 B 06 7E /K T JB AL U 3K (Eberlein er al, 1985; Lancelot et al, 1987), Ti
Armonies (1989) 1A 33 Fh 0 1K 7T 1 45 P 4 4 %5 B 48
2.3 B R REEEERTERSE N ENFRTE

AR S B ETR, (EE X E AR lmm DL A B R AT LA % 5 6 ok e R B 64T B35
FEARMERNEM TG ARE lmm UTH/MEREAMBFXEAREEERD, FE8
THERE MR KBER HEHTURA TR, EEEERREAD B EHRE B7M
FREZEFEEC LMK, TEHTHRORPNESHE. I, AR BREERE
Imm M LR BREN I L WEE. RESDHINRERFHRENS ISR, ARE
Imm RTFH/MNEFREHFEASEL KRB REN. B TENMABTAHEBREIL K
BRBERDBE, B FHERARENERBANERAKR. I TEFLH S8R, U
T e A e T B 0 S O R e K i T I R A A N A A R

1997 F 12 A 20 B, AEKBRER A I RER, REKBN 17.0—17.6C, HERH
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31.0—33.0,DO 5 7.9—9.0mg / L. #FPEFA FRAIHE LA S3 B5# (282colonies / L) Ay &
%,S4 31 (25colonies / L) A&/, HBERKT 0.5cm WER B RBEMKREAEE, L
HR/NIHHE KR (S2 3) W B %, RE/KETRERKT lom i E 55 5T 2% % AR,
B 5 P ) ST R 2L, FE R R A R 3R T G A0 A P B K IR S4. S5 RIS I E AR RE
BRPEGE). BT R, SRR EERE RN S A NRERGRERRE
W, AR PEE S MR LAAR AR AN S3 SRR, B F 107cells / LB, HERKRKBWHRA 1A
BER.

2 B, RI&RK 6—7 %, KEKER 18.0—18.5C., M TR KK, Tl & E
MBEE. WABRRERKENER BRFREN TR, TR S2 v B AR A
B0, 0.5cm BB TR ESE M 20 H Y 21colonies / L 3# = 89colonies / L, S 41 M HX %
10%ells / L 3B, S3 b A 70 Jie 50 2% 10 0 8 34 i, b R0 3 T /K e ity R Y JE o 2 0k
%] 18colonies / L, 5 20 HARAIE A S2 B ETLJL (R 1), XF KRB B RBE R RS

£1 "ERASINERSBKREKE Phaeocystis SHAFE 2 (mm) B RRHE
(B 2/ L) 5B aHa% (10 cell /L)
Tab.l Population abundances and five scales of colonies of Phaeocystis in the Zhelin Bay and
Southeast Waters of Nanao Island, Guangdong

AR BREEHRZ i o
(RH.8) S1 S2 S$3 s4 S5 S6 S7
>15 1 1 0.4 0 0 0 0
>10—15 1 5 0.4 0 0 0 0
12.20 >5—10 12 15 12 0 0 0.2 0.2
>2—s5 64 48 130 12 17 20 21
<2 80 40 150 13 21 22 29
BEHEE 37 46 38 3.7 45 5.3 5.8
HB BREER 5 ud 5 f
(A.8) st s2 3% $3% s4 KW
>15 0 4 0 0 0 25
>10—15 0 5 0 0 0 29
12.22 >5—10 12 80 18 5 5 20
>2—5 40 130 48 74 14 30
<2 36 100 64 96 21 20
Iogeif0g 22 146 30 24 8.7 247
A BERER i f
(A.8) Sl Sls 2 $2s $3, S3p S8, S8
>15 0 6 0.5 2 0 0 0 0
>10—15 0 26 1 4.5 0 1 3 0
12.24 >5—10 4 90 12 36 24 4 6 12
>2—35 8 240 28 40 44 24 26 28
<2 8 220 20 40 60 52 40 32
JSET0E 5.9 252 24 69 35 14 21 19

1) sHARE, BAKE0.5Sm; 2) bNIEE, BEKIm
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MK TR ERRRIRIEMLER. BRPEENVIMINBEN 1 £7EE, HEAR K
T lom ) B B B 5 % % 35 S4colonies / L, 540 MU BA 2] 2.5 X 10%cells / L, Y 7% 1 40 iy
FEFEIINESEBR(RER 1985, WERKEY¥EW P. pouchetii 77 ¥ FF N
baccy juice. weedy water 1 stinking water % (Davidson et al,1992).

24 H, EFRIERN 4—5 &, REKE 17.5—18.2C, FFE X 31.5—32.5, D0 }7 8.5—
8.9mg / L. FREAJTHAIEHL, AAKYE R EAKIKE R L2 E R B R, (R E X R B K
BRI EERIERIRR EFSIHEEN R R ES AR AL RN
582colonies / L, 4 g 25 F L 1L 22 H/MN AR E (R 1), BT RFAEEREBRE
R AW s g KB, S3 MR B KEH KT B R 22 B e LG Frigm, oMY S8
VER SR B E AN MR BE AT L 20 B S6 M ST yS A S, Wi B I E B R R %
1),

P. pouchen =—Fh 2 FRTF5 W AR EBASE, DA IAR . EH B ST EHA ARG REK
B (Davidson et al, 1992;Verity et al, 1988a), Ait, EERKEELRSESREMARE
BB IR, Fo 4 45 Y8 B 5 0 & A 1D AT 1 248 KR 8 (Al-Hassan e al, 1990;
Hallegraeff, 1983; Atkinson et al, 1978; Margalef, 1978). Al-HassanZ (1990) 4} & 7£ %} &,
REMAESIFRERE, HAAEESHORNE KRR EXMFERET T HERAE
BHISSIRMEE R, EUMBRNE, BEEK 11 AUE, E8%5) 5 AEHT LT
A BB AY BBE, (H B E — RN K, T B &3 AT 19 AR b 2 X\ {5 e R e o LA 48 A B S 4
MBI AR, 1997 EK, BT HY EERNERBEAZIENLREBRRY
HERETHENAFEESE HA LR ABEZERSERERE, ERILBERN ST
HARE R, AR R R RS RER T HAEKRRE, BASEFABNL
MBERE. WRIEXF R ESERY KEES". B 1994 FE 45 W XF R B SBEER
AL BEAMABREG, ARBEREMEZ ZTHE.

MI12 A 20—24 A E AWM RAE, LHERBR ARG HE TIKRE, 2 20 F
HHIRERBR X RAFEE R AL TG, AEERRY, REERRREEEXRER
RAERT, T 22 AFBEERBSFRKREBAREB /N TRIIEE. BT 24 B, kS
WREKGFCRERB AR B RE T B AR RERAERE SAKER N, BHRNE
&, AT IR AR R . 1) B 3 T 2 04 7% ) T BB R AR, ABUA B T U 2) B M I (K
BRA KA, B SRR LR BT T 3) B S B T H Kb Ry k5 1
R, El-Sayed % (1983) IREAEEE B WK R T P. poucheti KR NERESH
A H 150m .

VFZBTST (Foster et al,1983; Lancelot et al,1987;Cadée, 1991) % Hi, P. poucheti 7 ¥}
RAERBE, Y K, R RIER R AREDERKREEHRALW =Y. TERE
FHBXEFESFRETEEK, BB KRS RAENME, SBREERAAHAERE
(Huang et al,1997). b UKAR 383 AR 8178 o H R i A0 S8 K R HUME % AR AR A LB
RUEBFEERMMERNER. HREFYKREBB I RINE KR GBRERS,
1990; Davidson et al, 1992), {5 & 7R a5 ¥ B X R K HLAE 7 B v 28 % 9, 78 KU IR R 4B
R, X i 0 AR 5 B RE K 3 A KR, 3 3 e b P AE BRR M 3T . R
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RERECBMFZMEE, ABEENERILNGEM P. pouchetii #t— W FA S M B R B
B ] &2 A= B 4 SR 2 Al (Riegman et al, 1990; Veldhuis et al, 1986a), 7 Wi, 1R X8 45 7 iR
KB — M R BB R S R W AR R 5% (Rogers er al,1990) , TEFAAK 7 7 6 4 +%
40d ZA. B2, Weisse % (1986) #1 Veldhuis % (1987) AR Phaeocystis BE T REFT AFF N
P, FEHEAKMERFRFENIRFBAZE NP £AE BN, ABEEWEFRLTI
PARBEFE R KB R R TRBEF 2K WiFR4SFINEHREP R E kK — 3%
& [F] &,

TEHKIBE B, P. poucheti ¥ BE 40 MO & 1% W 1 W BE 95 B B0H 97.3%—99.7%, 2 #4
P —F B M RE. Veldhuis % (1986) #Ri8 Phaeocystis T F&. 185 76 H W W 9 7] 5 ¥R I
HY S YR I0% U b, Lutter ¥ (1989) WA EZRREEMRET=E N 65%. P.
poucheti FTRA AT HMBPE L HEHEFTE LY, AMUERELBKEMEAE
FEAMASHETSERABENL, MEAAZLRABERHTIBEHEASHELSHNE
BMEYERMETENS B, RS EALR—F2REWH F R #¥ % (Davidson et al,
1992; Lancelot et al,1987).

A XM RER T ESAERERLSEENENY, EEMRE T ROREESR
B BEREEESROER SY W, O 778 & £ 7K B 4 % #1552 B 1< i (8] 49 7% 1
(Davidson et a,1992). BRBHFAFHES RERFH T IB S, THKE/NIHEGSX
MBRBAKEMLEREE (COD), N 1997 £ 12 A 27 H# 0.66mg / L L FF] 30 HIY
1.90mg / L, 2| 1 A 2—6 HW ¥ 2.90mg / L, B KA %) 3.18mg / L, BN R B L,
TELXZEKRT 3.0mg/ LK CODHEBREE. P. pouchetii MT-AF-ENKEZF ERWILY
(dimethylsulfide) R £ R A SN BB W I ELAR T A AMAWEEPHEEZ —
(Davidson et al, 1992).

3 #it

B R B35 % 1 1 4% BT BR A AR 1 o DA B 8] B 8 AR AT, SRR BB B B9 Phaeocystis
e vk 5 40 B 1) S0 5 9 A R RS A PO B B IR LT 5 H (BB AR B R %8, 1990; Davidson et
al, 1992) MIER/NT 100pm K)/MEE TR BREFRE, 1990; Verity et al, 1988b), (H MK
LU Tk BEL 400 A R A B T B VR AP AE TS TS TR B A0 S B KD TS M D B AR
MBE. ERERE, TURERETPEREEENXKKIE P. pouchetii K. B
MRAERERBHEEEREAMBEAM2RIBRE. B/RBHEBRNE R, fHKHKR
BB ERE RAEREE NSRRI EZ FZ TSR,

P. pouchetii & —FM R4 HNA FERE, HEXMEBUN K PRHM) . EEL
HERMEXZREE BRAENBESESER, AN EHMERE EBS, EERE LS
Y. AR ERSAEYMEEYHFERRZ M XRNINREEERZ, k20K
7T R R B 2 Y 3 B2 3B B — T B A0 (Davidson et al, 1992; Verity et al, 1988b;
Weisse er al, 1986). BT, BE BT LRMME 5 ERSBER#—5 Bk, TUAF RS
RIB B ARTE, 45 P. pouchetii Rt FEBHENRE SR EETESRRAZL.

B SRR MU SR S R AR R T B TR AR R R B B A A B R K
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BEMPIREE, F A TEE LR RFHE B TR, EHEM KNS RS HBIREE, EEGH
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TAXONOMIC AND ECOLOGICAL STUDIES ON A LARGE SCALE
PHAEOCYSTIS POUCHETII BLOOM IN THE SOUTHEAST
COAST OF CHINA DURING LATE 1997
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Abstract A large scale harmful marine microalgal bloom occurred in the Southeast Waters of
China from the middle of November to the end of December, 1997. In order to study the biology,
ecology and damage of the bloom, we carried out an investigation to fish culturers at the end of
November and a sampling investigation on 20—24th December, 1997, in the most hit area of the
bloom—— Zhelin Bay and its neighbouring open sea, Guangdong. The causative organism of the
bloom was identified to be Phaeocystis pouchetii (Hariot) Lagerheim. It had two different stages in
the life cycle, a colony and a unicellular stage. The colony was spherical in shape, and ranged from
110pm up to 2.6 cm in diameter. The small colony under 150pm looked like a solid ball. The cell
distributed in the colony was not uniform, and a part of cells was deeply embedded within the
gelatinous. When the colony increased to > 200pm, it became hollow, and the cells were
distributed uniformly around the periphery of the colony. The cells of the small colony were smaller
with a size of 3.1—5.2um and a density of ca. 2.5X 10°cells/ mm’, while the large colony
increased their cell size up to 6.2—7.4pm with a mean density of 5.6 X 10’ cells / mm®. The cells
of a healthy,ripe colony looked angular slightly, with two parietally located chlorophasts, but without
flagella and haptonema. The unicellular stage was biflagellate, spherical or ovoidal with a size of
6.0—7.2pm, possessing two flagella and a haptonema. The flagellate could be up to more than twice
the cell size. Haptonema was short and not clear under usual light microscope. The P. pouchetii

bloom covered an area of more than 1000km’ from the Quanzhou Bay of Fujian in the north to
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Shanwei Coast of Guangdong in the south. The bloom reached a peak from the end of November
to the beginning of December, and collapsed from 22nd of December. In the present investigation,
the P. poucheri abundance in a convergent bloom band reached to 2.5 X 10°cells / L. The bloom
was so dense that the seawater was turned oily, brown and fishy smelling, and the masses of foam
appeared in the surface. That caused extensive killing of the cultured fish in the Zhelin Bay of
Guangdong only. The results showed that the colonies of P. pouchetii could only move totally
depending on the wind, and its bloom occurrence was initiated by the abnormal climate in the
Southeast Coast of China this year. Owing to the globally abnormal climate and the strongest El
Nifio Event of all time, the temperature in the Southeast Coast has been often as high as 25C
since the beginning of late fall of 1997, and a southeast wind occurred in the season when
northwest seasonal wind should be. The P. pouchetii colony originated in the open sea was driven
into the coastal waters. Finally, a great scale of harmful bloom occurred in the bays such as the
Zhelin Bay. According to the fishermen, P. pouchetii colony occurs around the Nanpeng Islands in
the late autumn every year, but the colonies are not so numerous as one in 1997 and usuvally cannot
enter the Zhelin Bay due to the resistance of northwest monsoon. Three years ago, the colony also
entered the Zhelin Bay driven by southeast winds, but it did not make a harmful bloom because the
colony was not SO numerous.
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