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FEEE AR R 1997 ~2000 4E 7R 23°30" ~33°N,118°30" ~ 128°E ik 4 NME WG AA R, SHER EXFE, TITTHRER
TeHE Y B F BT E 40 B 400 R ARSI U, R R T AR 8 B Y P35 Y A 5 R RN R 6 5035 38 L
FIE. ZERRN RGP EEEAHBNETAMA, KB EEERT 4 SHFE,HE K 211.91 x10° cell - m ™, HFK
Z (50.40 x10* cell-m ™) , &2 11.34 x10* cell-m* , 7§ Z(2.01 x10° cell-m ) %, BEERBIEH (I FI)ET4NG (I
MNV) ,KAZREILFHINE(DRTIEE(D),BHLE(ID & THNG (V) 4 ZIHIAER(Y=0.02)11 F, £FHE
BREFONE KA BREMAFEEE, N FEMRBF B RABENROLE  EEUNSAEENAKERERE R EEMN
2o KEBMBRICHREATE. FIFEYNRERERBOVRKIEE, REERAE. N2FENZLBRIBLTERE, R
ERYWFEFEY B FESTAANERER 7, R ERRER T, BIFEYH 11 MUER Z ML RGN B, B IKA S
BEAhEEHREARKREIBERK, TUE 12 ~28CKRMK , AME ENLFHRR ML . PHEFEEEERKNKR
TEEIERE/N, AR 22 ~28C, BRAEATHEE/N, 121 ~25C, RERATENPEEHBEEARBRENS AR IBEREHRE L
REABEMPINERER, MKESHREIRTREAEE.
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Abstract; This article discusses the horizontal distribution and dominant species of phytoplankton in the East China Sea.
The ecological characteristics of phytoplankton and their adaptabilty to the environment were also considered. Oceanographic
investigation was carried out in the East China Sea (23°30'—33°N and 118°30'— 128°E) in four seasons from 1997 to
2000. It was found that the total abundance showed obvious seasonal variations. It peaked in autumn with a mean value of
211.91 x 10* cell-m >, followed by summer (50.40 x 10* cell-m ). The lowest abundance occurred in spring (2.01 x

10* cell-m ™). 4 seasons excluding winter, the mean density of phytoplanktonwas over 100 x 10* cell- m . For the
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horizontal distribution, abundance in summer and spring was higher in nearshore than in offshore areas of the East China
Sea. In autumn and winter, abundance in the offshore of the north was higher than in the nearshore , while in the south this
was reversed. The aggregation characteristics of phytoplankton were obvious from multivariate regression analysis. Over the
4 seasons, phytoplankion abundance showed a significant correlation with the water temperature. Eleven dominant species
were observed in 4 investigated seasons, in which Chaetoceros lorenzianus and Thalassiosira subtilis dominated in winter,
Chaetoceros lorenzianus and Noctiluca scientillans in spring, Chaetoceros pseudocurvisetus and Rhizosolenia alataf. gracillima
in summer and only Chaetoceros socialis in autumn. Temperature was found to be a major influencing factor whereas salinity
was a minor one. Comparing their adaptability, Chaetoceros lorenzianus and Biddulphia sinensis can survive in a wider
temperature range (12 — 28°C), which enables them to dominate in spring, summer and winter, while Skeletonema
costatum survive in a relatively narrow temperature range (22 —28°C ) and the temperature range for Chaetoceros socialis
was even more narrow (21 —25%C ). The indicator species in the East China Sea can be categorized into two different
groups, according to their abundance and aggregation characteristics. One is marked by the occurrence of the species, and
the other is marked by the presence of their high abundance area. Chaetoceros lorenzianus. Stephanopyxis palmeriana .

Rhizosolenia robusta . Rhizosolenia calcar-avis contribute to the offshore warm current species.
Key Words: horizontal distribution; dominant species of phytoplankton; East China Sea

REFFHEYRAREEEZNRETE, BRI ECNER A EY), BRBASIHEHENERN
BNRRBESRAERYMIEZINY . SIS FAE, 35 SUR B i YR A, SOk iz
HER, KILOREARFIHEY AT TREERARERTS, B FFHY BB X BZETHIE
25 BE (Sheletonema costatum.) | [F I BEJ& ( Coscinodiscus ) A FILEF SR EK R AR , 5FE S
EYEEOERAEENNXER" SRR ALY R B REE KT D BREEMNMEM, KILO
o PR S TR P LA AR, OB T A0 R AR R AR AR ™ . R (28° ~ 32°N,127°F LATH) File
FEEG 12 R, ART B 17T R, HYRBERHEM L 82.8%,) B M5 15. 6%, KILERF G
1.6% . ZR¥GEIF T RAMSEHOFT 00, B 6 R vRkmig, &3 1 By RI8a 8, JEx KA 5
W R SA I ERERGRRET T HASIHE"

WL R B RN R U 2, YR T AR R R L R KR Oy E A AR BT A
W37 A F PR IR S AR B IE T U R AN K R I 40 A LB A R K RIG B BB 5 2002 4E 4 ~5 A
XHARME(RTL D) WIBEAT T 8RR, ot TR MR a MPIRE Ko At SREVESTRER
WY LA AR (<20 pm) GO0E KX X MHARR a BITTHCY 64% A FIFEY) ( <5 um) &
YA YR 27% 7 o BEEIE 20a SRR K AR R AR AL U BOBIEAN R B B AR SRR AR R AR AR R
B, 533015 55% F127% ™, LU Dou-Ding X7R M7 F R HHH YR A 4L A AT L BF9E ™ . IR A2 40
MR R RERN L EEAR I RER , 46 T E BRI, ¥ L R RO R ES KB
AT TR SNSRI EE RSB ML R ET

B EMEYBINZ T i 52 ERE K, R A a R IRA RZE K EE sl — R 2R HE
FOMEBHAESREPEEREBA . REEEZKIT O SUMB R, HR T & SR AR
W, AR R A BRI SRR, R I Y i St R BORRY I = 0 Ak, 76 P BRI X,
R DAL T R S PR AL ) S B B A e TR

A 1997 ~2000 4FAR ¥ X (23°30" ~33°N,118°30" ~ 128°E) BURK R B HAE YR, ERFT AR HF
HYRE MR, Bl A SRR A I E YRR S )2 B, RS S E SRR
B 8T , RS N R it AR IR B
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1 #R5FHE
1.1 BRI

A2 X 7R ¥ 23°307 ~33°00'N.,118°30” ~ 128°00'E ¥gig, 1997 ~2000 4EAI F “db3l-5” A2 i, 4 H 33k
17%(1998.3 ~5) (B (1999.6 ~8) \£k(1997.10 ~11) \£&(2000. 1 ~2)4 ALK KL G R E, AEE AR
BRE L, 6ERREELAFRAREE, T XHFHHEY SNSRI R R A0 0T AL, A5t
FEHTH 29°30'N A 125°E AR Mg EZH 3 o0 o8 4 M IX, Bl : [ ALY (29°307 ~33°N,123°30" ~ 125°
E) | Tt#5ME(29°30" ~33°N,125° ~ 128°E) | I FERIT M (25°30” ~29°30'N120°30" ~ 125°F) . IV B #F S
(25°30" ~29°30'N,125° ~ 128°E) , Fi i b V & #5¥g0k (23°30" ~25°30°N,118° ~ 121°E) , 3 5 MEX, W
B 1R, RESNE (T, V) ERZRERBEE. GERENREEE(], IDA—EHER, EAR
HYZETT, RN R A o

SER AL ERUE YIRE B 508 A, B S R E A SR IR OB VR A M) AT o FAT RN/
R ( 142 37cm, f# 48 JP80., R4 270cm W HFL42 0.077mm) K ER EEEH R E, LR F N L E T/ H
A B (cell-m ™)

124° 126° 128°E

32° |

30° |

28°

26°

el P

22°

1200 1227 124 126° 128 130° 132°E

B 1 SREESAL(a) BRARMEEHLE A (b))

Fig.1 Location of sampling stations ( a) Seasonal circulation pattern (b) in the East China Sea [**!

1.2 HdEits
ARSCHY H BEAR RS H BRA LRy B R E 73
A EE (Y ) RAWNT AKX R

nt
Y=o+

R, n, N I FOEE S, RIGAES I R IR, Ny BERE, BUILEE Y=0. 2" R 2
b,

B, i TR Y ISR AR St AT AR R B SRR R BRI SR 1
MIRERE, SREBRFENEMITEARM T,

MEFEFR (index of clumping) I =WX-1
SEX54 87 (mean crowding) X*=(V-X+X) /X
Y8R (index of patchiness) XT =(V -X +X*) /X*
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Y BUHEFE AR (index of dispersion) I,=(V-X +X*) /X*xN/(N-1)

K,V RHEEARKN S 2, X 2EERKE, BRI EARARTLIEH , X5 RERE I8 2 WA R B0 E s
THRIFEY A RIEEIREE N EHT 8, NEES T AEWRRMAT VX BEITE. NGEiHHE B,
Pl b RER BRSO IEEN , LRI A= B RIEREN AR ER R, A —ERE, EEHESEX, RER
FEE, BARERFEREEIREN EE, S L4 N RERFREEC Y B, R RREYE RES
AHHE o
2 #R
2.1 FiFHYREENEN M

BEEMAEEHBHETSM, hBEFEERT 4 BHEIE, HE R 211.91 x10° cell-m ™, B FK
2(50.40 x10* cell-m ™) , &7 11.34 x10* cell-m >, HFZ(2.01 x10* cell-m ™) k. BEEREEE( 1
MDD ETINE(TAN)  k&EREILEINE(D) HTEE( D) ,BREF(ID & TINE(V) (R 1),

®1 FHEEBREFHEDTEHEROFEFAH
Table 1 Seasonal variation of phytoplankton abundance in the East China Sea

=¥ Abundance( x 10%cell-m %)

E5i)
Season I 1 m s v I-VigE £XIHE
I-IV mean area mean
& Spring 2.53 0.90 1.37 0.35 15.43 1.29 4.12
E Summer 51.93 9.67 28.45 0.30 71.37 22.59 32.34
# Autumn 128.73 431.91 4.01 0.74 7.91 141.35 114. 66
A& Winter 6.83 17.01 0.49 0.29 * 6.15 %
SE#] Mean 47.51 114.87 8.58 0.42 * 42.84 %

2.2 TR
2.2.1 AR

R 4 BB EF 11 #(Y=0.02) , £FWFEERBMNERABEY =0.07) MAFIEHEER(Y
=0.07) , HBESREE 3K 81.54% F133.85% ; ERM FEMEF HIERMAEE(Y =0.05) MIRIEE(Y =
0.049) , I BUIRAR N 31.58% ; EELE AEE(Y =0. 1) MAKEREER(Y =0.18) FEEREFM, 1
PSR 5K 24.07% F1 80.56% ; BKEMEFPUHREMEBE(Y =0.14) , HPFAE R 17.12% , ZFFEH
HELEF G RABENPEETLE, HREVETILFE ER
2.2.2 MEREHBRERN T

R LSRR RS IRAE , 2 B RAE AR IS RATE . PESTVEM P AL B 2R3 F 5 XM N
XIBHREMBREEE (K2 ~E5), 8, REABEIHREETESN 21 ~25C, H416 X EEEE 23
~25C B ETEE N 28 ~ 34, M X EEEITEE K 32 ~34, WRAEBESHEETE N 12 ~28C, &/
4370 X IR E X 6] 25 ~28C,#2E X H] N 19 ~35, B X ERE X 8] 32 ~35, HELSTZEIMINEE XE Y 8
~28C ,mA M XIREXE 14 ~18C , #EELE 28 ~35, Ham X E X 32 ~34, PHIBFREI MR
BEX[E] R 10 ~28C , H 4045 X IR B ML 26 ~28°C , R X I H 19 ~35, =207 X £ B Yu Rl 7E 33 Pk
2.2.3 (&R RERE

TN SRR EIREY N IEE , HEE K, REBE X, REEAWB(E2),
3 itig
3.1 BEEVESM EVAMRERS RSP E LR

HiE 6 W] I, BRI B EE R, FHEE N 2.01 x10° cell-m ™, B EF X BT REILIERE
HERALERSNEANE I X IR, A BT R EARR X, B, BEEMMXEBESGX TRE
LRI S ERENRALE ., BE, BiFEYFEEEKEZEH RS, ERKIT O LA 30°30'N,122°30" ~
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Fig.2 Relationship between Chaetoceros socialis abundance and surface temperature( °C) and salinity
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B3 BRABEFESRBR(CEXR

Fig.3 Relationship between Chaetoceros lorenzianus abundance and surface temperature( °C) and salinity

128°00'E MM T | NMREFEE MW . AIMEREEIERINGEE | MRBFEESAH, ERILETE
FEEN, S EBRESEKBHEAREFEE., £F, BEEX EFEMNTREILEHING, JLEERE 31°00'N,
124°00'E WIS AREILIIEE NG SR ETHESH X W EEE,

K BB RAA S, FRIEHYIR £ B R AR, KK e £ B 7E 0.1 x10* ~ 100 x 10* cell:m ~;
HZKE LT R R HBERE N 10 x 10° ~ 100 x 10* cell-m 4 30 ~ 60 ¥ B FEAHRIFPIFEIIE KX,
SMERFERELE 1 x10* ~10 x 10° cell -m ~ ; B ZEIF I YK T O 55 B Sk 3K , 3 B 7E 100 x 10° ~
1000 x 10* cell-m = , YT 01 L JL B WU #3357 X BEK T 1000 x 10° cell-m = (R IF YR K X s kB TR IiPE Y%
A akeR RS 78 B I AR YD ifadg H BEK T 1000 x 10* cell-m > BRI M1 36 X, S 1L a3 BRI 1)
HEETE 100 x 10° cell-m 247 , BRKE A BWGIR A FIHH Y EE KT 100 x10* cell -m ™, FiFHYIHE
TR

B ETEAE3 REXWRASAETEE—EZ2R.4 S FHHEUEBERH (87.2 x 10*
cellem ™) RIGWRZ (68.9 x10* cell-m ™) , BIG S K(12.2 x 10* cell-m ™) ,

TEAREER PR 4 NEVRIEIYIBIR S, B ERRR YT HERE R RN EERN
— K, RKEEYHETHN— N EERT B YASENSEAEYRBEAETHEAEENE S, HEE
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£ J& Abundance (x 10%cell. m™)

RIS R B 55. 5% ; AR RIS 4 BRI AHEE KT (56. 16 ind-m ) > FZ(21.31
indem™) >&Z(11.07 ind°m™>) >&FZ(7.07 ind-m )" WA SBHHEY 4 A H OGP HKE

=¥ Abundance (x 10%cell.m™3)

— — —
(8] B o)} oo < 8] B
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B4 HEgEEFESRBR(CIEXR

Fig.4 Relationship between Biddulphia sinensis abundance and surface temperature( °C ) and salinity
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Z6iR Surface temperature ('C)

= Ji Abundance (x 10%cell-m %)

40 -
EL .
30 -
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T
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B5 HHEREFESRBR(CEXR

Fig.5 Relationship between Skeletonema costazum abundance and surface temperature( °C ) and salinity

(211.91 x10* cell-m ™) > B Z2(50.40 x10* cell-m™) > &2 11.34 x 10*cell-m ™ > £ZZ (2. 01 x 10* cell -

m ) B H—B,

3.2 BEERNEASERIXR

B 6 fra, 4%, i T 8 BRI, EREILIINE XL R R FIFEY RERX , RN R RE
BT IL AN B4, SR IR TR I ARSI A R ORI R RS AR, Wy i Py
HYHENFTREH R RUKE BT, R R YREE K, & SRR & SRR ARG R R
AT R E R I REX

RZRBH R RUKFRIER, I BT, R LN EFR YR, S e BRENILFAEMAT KT D BN
E¥e U SME 100 ~ 150 ¥ B RE B R P HY R ERX . &3, RN R R AR TS, 8K S

RIERS R S BRI AMERAER T , 7RI ERE S BRIV R B R X,
R I A YA E AN PRI EZRER, IRy Y B E A R R E R R R,

3.3 BEERZASE.BFHERTHXR
A Z 08 2 BIH 2375 R R Sm J2.10m £ .20m 7 30m )2 .50m JZ/KE(T) FMEE(S) SKE
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Fig. 6 Horizontal distribution of phytoplankton abundance in the East China Sea

a. 5 Spring; b. B Summer; c¢. #k Autumn; d. & Winter

124° 126°

128°E

(H) F3t BFE(Y) BIBERFRET. 457R%N 4 AF0H, B BHNEFRIFEYFEOZENSRE
HIHRRRBE . HP , FFFESKRE(H,30 ~170m) K7 RRAN ¥ = 22896.65128. 53H, B FF X 5K
(11 ~28°C ) FIELSE (24 ~35) BT RER N ¥ = - 3321885 +32196 Ty, —224231 S,y + 300014.7 Sy, kFEES
EhEE(28 ~35) W BA N ¥ = - 10228572. 59 + 6660685.32 S, + 9020554. 67 S; — 21204062. 88 S, -
54784854.86 S, + 71397004.83 Sy, —10787789.09 S5, (3 3) o SR, K F IR UHE Y B B840 5B EL 373 B

THIXXRARE
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=2 FHEHRIBMHREEE
Table 2 Aggregated intensity of dominant species of phytoplankton

- _ & Spring _ E Summer
Dominant species I A’% Iy x° I A’% I X
K f B8 Chaetoceros lorenzianus 620058.8  218.5 217.5 622909.3 1142541 5. 17 74. 7 1157844
8 Noctiluca scintillans 169112. 5 54.9 53.9 172250. 5
rh4k &I % Biddulphia sinensis 31847.6 23.4 22.4 33271.5
7 A £ Chaetoceros pseudocurvisetus 73890696 323.4 322.4 74119864
K FEMEE Rhizosolenia alataf 1363138 13.1 12.1 1476212
AR B 223 Skeletonema costatum 6156364  112.5 111.5 6211591
Fk Autumn A& Winter
R — —
Dominant species I A’% Iy x° I A’% I X
R B I, Chaetoceros socialis 338710336 192.8 191.8 340476320
AL S5 &% Lauderia borealis 137555. 4 19 18 145201. 7
FHE A EF Chaetoceros decipiens 41135 9 8 46283.9
FZI Vg LR ¥, Thalassionema nitzschioides 11148.7 4 3 14814. 7
K f B8 Chaetoceros lorenzianus 52846.9 6.7 5.7 62192. 4
4055 ¥ 458 Thalassiosira subtilis 1389917 63.8 62.8 1412037
rh4k &I % Biddulphia sinensis 33987.6 6.2 5.2 40579.7
£3 EHEWEFESKE.REMLENAXESHR

Table 3 Regression analysis between abundance of phytoplankton and depth, temperature and salinity
Z=45 Season [8] )97 #2 Regression equation n r F p
% Spring Y= 22896.65-128.53 H 105 0.243 5.037 0.028
E Summer Y= -3321885 +32196 T,, —224231 S, + 300014.7 Sy, 109 0.660 18.787 0.000

Y= -10228572. 59 + 6660685.32 S, + 9020554. 67 S;

F Autumn -21204062. 88 S,, —54784854. 86 S,, + 71397004. 83 S, 108 0.758 12.836 0. 000

- 10787789. 09 S,

AAZ R BH T AN AR Y) B F RN SRR TR X RETHE, SR EF VA ER
W&, Bl R, NEN2ENZELERA T ERE  BRERYHRFEY S ERFZTAGRERZET(BE
#0.169) . BT KERZWFIFEYHEEN EZHE T MESE T EKRBLKNZET, TLEREE R
HYBENZENSEE S BRI CH: HEE R XA B AR EBRE /N, KR
28 ~35 Z | ek, BB /ME B B R BRI Y R R R B, R T, AR I YR R SR AR
AEE,

PP BE A MET RS N R R BV FESHRERGEEFEIN XA,
ARG FFHYBEEEX KRN EFmEL, 2R KEHAGEREN . BEEEERAKERR, A
AT RFHYAE K B, TR E PR EE RS RENREE =KX PRE. Y 2R
U, AN PP EY R EFRXEF R T ER LT EE TN O XRHE A R KIC XM 2L
FHREEX . ARESEXTEERMBENEERTE, BRI SRR, R T % X FEHFHYE
EXI IR IER . HERE TRXFFEYAHRN X ROAEE, B ERL S ERRNERSH
PRI EEE. EERRFVEL L, ARBRLTNRRAEEEE BRI, HIEFT R TRESR
KF, Bk, R Y B E R A — SRR LS ARNAEREG X,

3.4 (UEFINFEE DAY LB
HAEE 2 ~ B 5 PR TR IAEY ISR BN AT IR, TUA R i TR RATER PV REY

hitp : //www. ecologica. cn



5084 £ ¥ R 27 %

KRB AFZHN, HARERRIEEEABRNEN S, PR ER IR A SRR BRAE
BB R K T, BB N B ENERAKR, SOV EEN LM, S RABRERERFESRETRAER
P BRI , RERERD BT Eh ki 2 ) AR T BRI 40 o U 4R ) B SRR T I, RS R L 3K
BRIEE LI, BRERER— (O RAEMABE, REE IR A A B RN IEE K, B EMEE,
REATEEL F B3 RN, REATER T RIEEBOKR, b B FH A M AGER I SIS, )
JtEE i R A Yy, RIRIR 5, FEFE R A TEIERE JNEH ERXIR, P EatrEeiii, 7
YR SR RA RIER L EENFE. Hom 56 BRENBRNRRES DA BEINNXR. BiE,
XA KRR K SRR o B X B R B A R E BOK S BRI BB &4k fs— B R FFE R o
3.5 RERHERHE

FIFEYTE R AR S, RER EIRREC BN B, FIFE Y H EGRE RERE , b T
Y& LB FpE N R L TSR , B R BN THI 3 MBI Y 53 5 9 LSRN IR B, Schroederel-
la delicatula (1439507 ) . Jt. 757 28 IR 38 Lauderia borealis (754321. 6 ) f & K /4 & B Chaetoceros lorenzianus
(620058. 8) ,FZ= I W) FH(E K 65114.5; B Z= R B AL H Chaetoceros pseudocurvisetus (73890696 . B &
P& Skeletonema costatum costatum (6156364 ) Fljiess f BB, Chaetoceros curvisetus Cleve (2174450) , B Z& I {1y
B 908691. 7 ; Bk Z 43 B R B A= F5 B B Chaetoceros socialis (338710336) )35 BB Chaetoceros pseudocurvise-
tus (25391638 ) FFH-FE BB B Chaetoceros decipiens(16331181) ,FkZx I B E¥E A 2925140. 3, X Z=H) 43 H M4
F3MG 658 Thalassiosira subtilis (1389917 ) {125 B ¥ Chaetoceros pseudocurvisetus Mangin (323152. 1) FlIECR A
J ¥ Navicula membranacea Cleve(264600.5) ,&Z= I B E3#HE 7 47596. 03, {BLAKERE , EEBIRZ , XE5H
1%, RER B NA W BHFET IS,
3.6 S5HGHIRAR

FFHYTELAZNEERD A7 0K, EREFHFHYNEE B BRBEom XA T BNk . K
DG AL X, DIBKE Y REE N 8, RE oK R S BRI RS E N EEL K
B SEICAL , REMEFT AR RIEY . HICH W, 2 KEFIHE YRS EE BB R FEREX MY
HITE B HER M FISE R A 7 3 o
3.7 TERERMREX

SHEFHER R E LB R H R, EEA ALK ME, EXIF 2B R KK i B 5P, Kaarina
Weckstrom % % Bl— S iF I I7E R B REIR BT ERERE " . RENERHREHEMBEBLTR
[E T LA AR, H— R i tH BE R ATV /K B 2 AR SR 18 /R b , R b i 2 B 00 A5 XA K
R HERER. EARGERNERFPEE, RIFHY R G —ME AR, X — KT Y EEXK T
R R BIBUR, RS HTEERAE , B A REEE K . ELETKEREFRREAFNFZMET , TR
DIAETR, BMERRA A8 , BOM RS K RBUR, 2R LU R R ERE , 25, HiXKE
AR LB RRIRE KR, SNEBKER, IERABE  ENEER GHREE Rl ERERE TING
BKHRRE , BREREETNA T A B, BREE G EBRAINGR, T & Bk AR 0 B A
a0 5 LML, S E FEZ 0 T A LS 5 LI e , &30 Xt — P m R E T Mg s,
ARBTG5 LI SRR X E AR
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