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Fig. 1 Sampling stations of phytoplankton in Changjiang coastal
water of western Hainan Island

1.2 FHEEYRERSHEZE

LR ARBEKE 0.5 m)FEE(EE
i 1 m)& B 500 mL7KHE, BEEL AR 1% HEPEEREE .
LIE NI RS TIRRIR G 2 — @ R FRUS, HE
SRR FE T EEMITE, HRMBITEERE
(cells/L), ¥ ZREMIEE(H) . WEEW). REE

(DA HIRHETFHEAR™: B =3 plog, p,
i=1

Je Ay Rep s AR PEORRER,
log, S N

pi NS I M SR SRR AR, # 5

i FRPEUSAE R, N O ERR BB A B SR, £
HEE | PRI B,

2 &R

21 FERABBRFETEN

Vi e P 0 B VLT /5 3 B 2008—2009 4F 4 ZEFE BT
AR 165 17, SLUTEFUHEY 155 f(E 5 MER
M2 AR, B TRESE, FiE, WEMeE 41
128, BE¥E 124 B, HETAWIRE) 80.0%; H¥E 27
F, HETEYIRE 17.4%; EEMESES2M, &4
2.6%. MERABLUERTBMEZLZ, KU
67.3%, BUKBRIRM A EN 23.5%, KRB DK
P, WP KRR, X—45R 5HMHFREN
¥ g HL A g X A R SR g R — R 1,

REB VI B, SRR E YR A )
HEEREEREER, BARFEHEY SR
BEEMRE, VLB B (Coscinodiscus) . B %
(Chaetoceros) . F3E B (Rhizosolenia) i FEIEE, 7
FHA 17 B, 15 FhF 9 Fh, WEFTBE(Bacteriastrum) .
B EE (Pleurosigma) . 22E B (Nitzschia)L ke 8 &
M, HEE LA B (Ceratium) F R £ B ¥ (Protoperi-
dinuim)f BB E T, HBEFEMREEREBLRE
(Thalassionema nitzschioides) . & MBI ¥ (Bacill-
aria paradoxa). EAEWARLHE (Paralia sulcata). TiEEE
B W (Chaetoceros curvisetus). VRACZEIE & (Nitzs-
chia lorenziana). 48551458 (Thalassiosira subtilis),
3% IR W3 2% B (Thalassionema frauenfeldin) 7 /KA F |2
WHEBERBE, &FEEE, B KB (Skeletonema).
1 JIE XU BE B (Diploneis bombus)TEIL R HHR L, It
A, F 598 F B (Chaetoceros debilis). i fi B&
(Chaetoceros laevis) Fl 2 22 1R & B (Rhizosolenia
styliformis) FWEH W, 27T 4.7 AWBERKE,
B EEENEAR, EMERE, RENTR
fFh, B, EE#8E (Dinophysis caudata). itk
#(Ceratium fusus). WeiH B (Gyrodinium spirale). &
Y B B (Prorocentrum micans). &I [ 1Lk &
(Alexandrium tamarense)% . WAL, B/ OB EE
s, WBHERBE(Diplopsalis lenticula), HAR 2 FH
¥ (Podolampas palmipes) . = X f§ ¥ (Ceratium
trichoceros) . J& ¥ )& % B ¥ (Protoperidinium cras-
sipes), B, BBIURER 1B, NFEHA,
AU BsE R, 7 A EERE, AR,
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SRR R, FEM, BREHA,
YRR E VAR R, £FHL
BEAEGE D10 AFIHEYMEERZ, M4 H .
7 AMERFE, XERFVHERREILREN
TEAEUO 2z BN v U g 7 P A A2 BELE U IR B
BT K, B REEFIEAE AT R,
WTER R — A R P2 FRAER
4 A¥HEN 34.2%; HEBE(Trichodesmium)T AR
H#RIX 41.5%, SRR . PEE 10, 1 AR
H20FLUT, W4 8. 7 BNEMEIEHRS 26 F, 1
AR MER 10 AFE, X5 1 AXREKX,
HIBZ R PSR R X, B, Mok, @
FEXUBESEAE | A tH 3R 80.5%H 43.9%, 4 &
EX¥BERMEARZEEELE. SRREEE. BY
TAPIEE . HSHEEERE . ERIEIRE B (Rhizosolenia
styliformis). G E . RINUSEIE B (Pseudoni-
tzschia pungens). £11 W B %& (Trichodesmium ery-
thraeum)% 3t 66 T, 5 B F2H 35.5%.4 BN
A-FIEE AL (1—4 ASuh)EE R & SR R AR
16.0%, TZEHLL Euh A 5% MRy 60% L
b, IR R A S R A e IR

BEER.
22 FHEYVEENRZESR

T X PR AR ) F B A 4R T 49 09 (6.3624.75)x
10° cells/L(n=165), HEIER =L 1998—1999 £
BRI EEUYE 3 5, H 2004 SE=TWEK
RERUHEDE 9 15, B AR IE KRR i
YUE 411, HhRE A YD HE K AR R A U MK 243
£%; b 1998—1999 475 Fa LA B8 M 48 R RUBE Y I R 77
WA TR 206 fi5(K 2). FEHERR M B R RAE 7
RPERNZS, REMBHZRZREHE, WA
RERF VB B BB KB R EE IR RREY & B iR
fREFEL™ & M, YR vE R B VLV A o VI I8,
10 R .1 A4 A7 A RZEHKE 5 R 28.06C
23.58°C . 28.17°C. 30.14°C, £4E¥HEHFHHY L
K, EFILWEFER, MARRIAERYERAR,
B F A B (<1.0x10% cells/L), EFih
A BT B8 B A o WA 47 1 7 A PR 1) R 7

FHEEYEENRETLE  HAEXFEY
EEZBHEMND, 100, 4 AEERL, W1 A, 7
AFEERD, PHEEFEQ DHSERFEET )
HEAR LEGEE3), XE5RHEEEIN =T LR

*1 SEAEBBLERZHEVERNEAFEL

Tab.] Annual variation of major groups of phytoplankton in Changjiang coastal water of western Hainan Island

EoE-F 5 Z15 Season
Major Group 2008—10 2009—1 2009—4 2009—7
BE# Diatom 328 93 F 34 J8 97 41 J& 116 # 38 J& 104 %0
H ¥ Dinoflagellate S5 14 F 78 19F 10 )& 21 # 10 J& 26 F
15 % Cyanophyceae 1E 1% 1B 2% 1E2M 1@2f
4 ¥ Chrysophyceae 0 1B 1% 1@ 17/ 0

R2 SEANSINSHEAGSBNZHEMTE. SHEMNAELRE
Tab.2 Comparison of cell abundance, diversity, evenness of phytoplankton between Changjiang coastal waters and other sea
regions in Hainan Island

w8 i e FEAbudnce  BRFEER  HAE Bvemess  AUCRE KA
Sea Regions x10° cells/L Diversity index (H) index (J') Method Reference
=L 19981999 4F 44 15.65 T 224 14 0.74 RIS AT Huang, et al,
Sanya Bay 2003
=HEs 0.065—1.65, 1.92—4.76, 0.60—0.74, -
Sanya Bay 2004 % SE-150.88 376 -1 0.69 RSB &N, 2007
AR, 153.90—4546.3, 0.48—2.10, 0.17—0.58,
2 &
Hongsha Port 006 % 5—6H  1y2269.53 4 0.88 P34 039 KEERAE REIRS, 2007
B 130.00—459.00, 1.45—-3.31, 0.39—0.74, . N
Chenmai Bay 20047 A ¥4 268.00 T 2.48 T4 0.62 AKBEREE R, 2007
WL EE
4 0.0012—0.32, 0.31—4.97, 0.07—0.93, .
aters
RIS E 0.93—25.72, 1.89—4.35, 0.24—0.95, ~
2008—2009 4 N
Western Hainan Coast i ¥4 6.36+4.75 E1y3.15 EH#0.80 IRAEHR AR B
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B 203 R 5 DA R G S T D AL ) e 2 A A AL
PP R — 8, = W AE RS 5 LU re i 8% e AE
YEEREVEBHUMERS, BETERAR,
VA X PRI AR IR A AR S UF, 104
| HEBRFELEXEE, 25 5F 91.46%F
95.27%; 4 A . 7 A ZrEEFEF LEMHEX BN, R
FP IR, 251k 81.94%F0 75.69%; T iE iR
B A P R B, FEEE LA
10 A. 1 H# 5.80%F1 1.86%LFE 4 H. 7H
() 10.48%1 11.64%, KI5 6%, WHEEEL
B 10 . 1 A 2.74%F 1.09%EF-5 4 H . 7
HH 6.35%H 12.08%, BEER LANANHE, H
FEHIRER 1 AR 106, EFEAFRTRE
BEFESRSYHREH, XAEER L EEE
A K = 0¥ .45 AR [R) A W 485 SR 00,

RS VE R AR e LIRS, AR KR
KBFENRAMEMRERE, HEFERHATHESE
= XA TE R R R R 3—8 AT % 21 JF
g PE AL E A T R K U BB R A P, B b
B ENR, EHEDT, mEKETELHE
b b, WHEKIRELHIARNET, BE—13F
WM. M FHEAK, XAZE1EE MG E AT
WIS /K RIBHTY, M 7E 7 g 5 JL A T 3
HARBORERT 2, Hit, ¥R PG AL ER T R K s
(EENREE) RIS 76 A 8B 21K W VE 15
WEBANEBRERDS 2, i, BREEFERR
REWEZE 7 A(30.14°C. 31.22)H B/, HEHE
R EERE, IRENAEFRBNSETHAE
(VR AR B R R B B Bk AR, YRR N/P HL(ED T,
1 BRI Y R IR S5 R AR AR N R A

FHEYEENTEES S NG he
MY EEIHEE— 2R 2. R 3), 10 A ZiFE
Y EENT 1.29x10°—18.87x10° cells/L, F 1

7.01x10° cells/Lo SR XA T & Rk, FEX
F 10.0x10° cells/L, KR E XA T EITAZ I FK
B, #EdTEENREEENE. BEHhEY
REREEFRNSNER, CEREREHEK,
Ui B R BE T e R E A E ORI ER B AR
75 S5 W8 FT & (Bacteriastrum varians) . W JESUBE B8 |
FILBRENEEX FEETRBERR, 1 AFFHE
YIFE BT 1.05x10>—17.90x10° cells/L, ¥ 6.12x
10% cells/L, FEIER/KIBIERET 8.0x10° cells/L A&
HX, M TFEIEEERRBENILE; WEHEKA
THlinE, SMofREEERREREEK, &
TEHGLREE . MR . WEFBEXN SEXEE
T K4 AP EE N T 1.30x10°—25.72x
10% cells/L, 3 6.27x10° cells/L. {8 X FEHT#E T
B, MEREAKER/NTF 3.0x10° cells/L HFHIX, 2
B mBEAERMDIREERK., FFRREE. BF
VLR TR B R Y R B H ] (31.44%
20.75%) % AR = 1 1 T T 40 TR AR ST ECVE - I
A, REBRAEFHE, BEREENE, FE24HEE
FBE 22 (trichome), [ 4% Hfih SR 40 O BE R B A5 55 3%
M. R, N RESRS A2, 7 AR
T EENT 0.93x10°—15.92x10° cells/L, ¥y
6.02x10° cells/L. Bt KB XA F B VLA B B i B4R
R, KRERMTFHBLRE HBTEREREE.
WEE. BRBREFENY, B mBEHas
R REEEK,

R EILIR R R BOKEER, MEELE
W, KSR, F250 4.1 m f1 3.4 m,
B 21 SMsksh, JREHHE TR EGHITEEIER,
H MR 75 8, R YERA b 3 gty 2l i
ABETH BN, BREMCR, £4F 00
Frapa e ) ShEA RS ROV R IEYA K
FIPRBIE N T oAb, 6—7 H B Mk g i P AT 3%

#3 EEAMETESEHEYEROBETL(10’ cells/L)

Tab. 3  Annual variation of phytoplankton abundance in Changjiang coastal water of western Hainan Island

e Ml 4541 Range EEPE Diatom Fi ¥ Dinoflagellate H5#E Cyanophyceae 4% Chrysophyceae
Season Mean £EF % ES: 3 % £S5 % FE %
2008.10 7.01 1.29—18.87 6.39 91.46 0.41 5.80 0.20 2.74 0 0
2009.1 6.12 1.05—17.90 5.81 95.27 0.11 1.86 0.10 1.09 0.06 1.01
2009.4 6.27 1.30—25.72 5.18 81.94 0.69 10.48 041 6.35 0.08 1.22
2009.7 6.02 0.93—15.92 4.71 75.69 0.63 11.64 0.73 12.08 0 0

N 6.36 6.02—7.01 5.52 86.97 0.48 7.57 0.34 5.36 0.07 1.12

Mean
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Fig. 2 Horizontal distribution of average abundance of phytoplankton in different seasons in Changjiang coastal water of western Hainan

Island on data surveyed in 2008 and 2009
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H, 46 KRIEEF I FEE R E 5B,
AR SCHEBAL S Y=0.02 MR RIS
AR RN EE BERP N, HRBIHEEE
4), &R 14 MRS FA 13 E3ANULFEHHEH,
BEIRGLE . ARMREE. BAEMNENLERE
P, obaRREESE, HOIB ST LA 0 40 i 2 1 AUk
L, AFFEFRIRMGRN, K84 KT IR
BhgE/ AREERMAREREER, K
B RS EOL 2 AT A ERT P, Hik, X
Kk MARK A RBEEAE S HEE, BEXTE
s EEE N —FT . AREEREH T H
ZHBEBENZ MM, REENTLURER/IRE
WrEB !> 2% EiFEEER/D, FUSHEZE
RIS R mB/N . U EXERBRERT
VAT X VR U AR B D0 S5 20 DA 40 B /I A A e
SORBHACEE, AN, HAEXM 4, 7 H, HERY

AR, MARRLEHZ—, REER-MAFRH
RBES W 22ARER,, KERAN 0.15—3 mm, 4/
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Hig RAKNRESES, SESENERTEMN
EENENEREE, HTRERBRKED O, —
5 A0 TE R B P B R, SHER K
A 7= TEERAR K22,
AFEEWREMAE —E BB, HEERH
B(E 4). 10 AKBES, WEBMLUTE HF,
EFRBAE. ANEEHEE. ¥RBEERNE, BK
BEF, WA RIEFTEE . RHA TR LIRWERE
B SE A —EMBE 1 AKBRMK, REZ
A5 PR AR 4 B LU R, (BB ER B IA D,
M EHAR, HFGEERE. BIREBRBNEER
B, FREBLE. REAEE. BENERENDE
BZ 10 A BF; R P AERERCEZTLE.
REMBIEEBRAMER ., 4 AREBEBHEEK
BHEAMHFEAENEESHFEIL L, LAlEdE
20°30", Mi/EBAMBE—M, FERARE", nZ
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R4 BEEMESTERZIHEVABHEREEE
Tab. 4 The dominant phytoplankton species and their dominance in Changjiang coastal water of western Hainan Island based on data sur-
veyed in 2008 and 2009 (¥Y=0.02)

P F# Dominants 2008.10 2009.1 2009.4 2009.7
I UGLRBE Thalassionema nitzschioides 0.12 0.17 0.14 0.14
H R AR ¥ Bacillaria paradoxa 0.05 0.05 0.10 0.03
BRI B Paralia sulcata 0.29 0.02 0.02 0.02
Y55 5E W Thalassiosira subtilis — 0.11 — 0.03
TEEEf BB Chaetoceros curvisetus 0.01 0.05 0.03 —
RANHASE L % Pseudonitzschia pungens — 0.04 0.03 —
A S IFFFEE Bacteriastrum varians 0.04 — J— 0.03
B ECIGERBE Thalassionema frauenfeldii — 0.10 0.01 —
X FATLHE Chaetoceros debilis 0.01 — 0.02 —
ZRIEARE W Rhizosolenia styliformis 0.01 — 0.05 0.17
BAEE LB, Nitzschia lorenziana — 0.04 0.02 —
We B SUBEBE Diploneis bombus 0.03 0.07 — —
WEH Trichodesmium spp. — — 0.08 0.11
PR ¥ Procentrum micans 0.02 — 0.04 —

E: —RAIREE 1<0.01
Note: — indicated Mcnaughton index ¥<0.01

VRBMER L, T EETR AR S,
SMGREKFPURERE ., WERFE. ELRERER
BCAR ST, 7 RRFET 4 AINGBRKF B
BRBNRS, BREE EAKR, BRIERER K
EREZNTTEEMENEH, IEHTHREEE
HZFE(6—7 A)FEEPEERAMMILER AL, L
HEBEEAHEAERKEEERR, EBREAIL
NG BA T B,
24 BEYMSHEMERBETWL

HEZHEMRRIERE IR EENE
ESH, ACRELZHEEEOTINE SN ER
AL SRS Y EURRAR BE LA R (TR I AR B Ik
Fi Shannon-Wiener 25 ££ 4475 $Uf1 Pielou Y57 BEH5 K,
X R XA i 43 A BB R AT RS

MEZ I HNEN 4 HRE, HE X

MR TRE WY R e, KSR E
WAL AE(E 5). 10 A YR BRI BT IR
AN, EHEAR, <3.0, H TR ESEEXNTHE
FEMER R, RBERFOBBTEEF hE—
MBI SRR, 4 A ZSHERETIER
Ko Hith&FZHMEEHTY>3.0, AELEN
3.15>3.0, EH BB ESHEED, AEXY
S EEAEIEN 0.74—0.86(F 5), BNEXEFR
¥IEH 0.80, 10 A EHERK, Bz &K
RBEFEESEAYR. HOEFSE#EERNE
TALREREA B, HESHEESHNEN I
YIS AT,

Bz EMERGE2), WHE LR R
VYR SRR ERRAL RS WE, &
FrMarvd ., BB ETMET = EERY, K

x5 SEENSLORZHENSHUENEAEEY

Tab. 5 Annual variation of diversity and evenness of phytoplankton in Changjiang coastal water of western Hainan Island

ZREMEFE B Diversity index (H')

5] EE 5 ¥ Evenness index (J')

B} [E] Time
{8 Mean A7 i Range {4 Mean A5 F Range
2008.10 2.81 2.45—3.50 0.74 0.31—0.96
2009.1 3.08 2.19—-3.14 0.79 0.45—0.80
2009.4 3.06 1.89—4.06 0.84 0.45—0.93
2009.7 3.59 2.42—4.35 0.86 0.24—0.96
RE¥ 3.15 2.75—3.62 0.80 0.55—0.98

Anuual Mean
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TRREWGRUBEEE. YiPhSEtEiEEee
ARAR TR EY EERKERGELRRE., B4E
REBHEHENYF AW SIRE, BHEETRA
MRREMREZ —, —8INN, DF SRR E
H7TE 3—4 B IEHIX, 2—3 FAREBLEK, 1—2
R BRI, NT | FNEIGREP, RFE#E
B 4 ZESNEFHFHEYMESHEEREBE T E
EHRIX Y 10.98%, BETEHIX G 10.98%, HiFX &
74.04%, LEGHERX, RUBHEEX BRjEZITH
FREEAR, AKBRMA . RPEEFRE TR EE,
B BB TR AR, B RIs Y S IR MR
3 iFig

BT X A Y S B B OK ST E 3R
L POR A2 S0 B R A Pearson HH R 1T (R
6)RY, FAXFIFEYELSHE. HREqa. &
i THLE(DIN) L S T M B R 1 (POL-PY R B YT I AH
KRR, SRELHERAZAER, HEEK o« RER
RAESERE B FRAEY B BE K IEE R E N EE
Ve, STHEHEEYHAREEA RITFNEEXR. B
HERE o« RETKEAERETFIFHYARETE
WK, Rt S, B - ERERBHER,
EhAE4Rt, MHEER o WRE S RW Y 90 B 1
BALERRT S A K S RIAER, R
W B KA & A= B IR] A £ M S B A e 0 B 1224 1A
BX 1 AFFEYEESTRE o RENYESRE
AE; 10 AR IFEYEESHEE o IWEEMHERY
Y, X5 10 ABETHLEDING Ry £ 5
M IE R BE A — B R BK, YR R 5
BHTE, BE. £F. BRBUAFEIYEER
FEG 2 BEYI XK

31 KB BRESEHEVIGTREETHHELER
AR 2T X KB AE 23.42—29.04 2 Ja] i 5,
IR 3135 ZIRAE, BhERERMK, &%
B, MKERMEFAER ., FERFHEY EE 5K
R, SENHEXTRY, WERX&ENNITRE
HMYEESREZRLEENHEXER, £F 1 A
FESHENEFVRMEXCRE 6), HEXLT
PEIBX, WBKERERS, 4 FREHNET 22C, B
SRR EENMSHEE 4 EHREE, KB
ARERZEEDEETIRFHAHEE. A,
BVLZ R EBZEE G, %Ak 0 HEE O 4B i gk
BAE, MEEAXELSA —EW, BHAE R
WREEERLAABRINS . BENEILEE D)
A AHIL 650 T kW, BIHEYSERAESIESR
BLI™ A48 7K F 7K B Rk 22 B0 97 B R B30RE 3 B8 FRASE 4L
R4 R BN, BHREHE4CRATBRR 1.2-5.1
km?, 3CERAERN 11—14 km?, 2CERF-ER N
2229 km?, BB MHEEBET S, B BEBRA
Ko {EKRIEH 5 IF B £ ZBIFF/E 5B &
RIAESEYE, JF Bl etk AR R 25 i 2 B 8 2 7P,
REEEEG6—9 AYKBABHERKEKRC, RE
P BLZBE N STIRER, HEDHKERK,
BEPEAKBWBERRER, RERRKRET X
45—123 cm/s, BRI, BITEHBEPITKISH W, &
TRTRER, AR TR, EHRK RN A] BEREE
32 EFBEZIHREYATRERETIHINXER
®E 10 ARFHEYEE S THIEAEHEUIMNIE
MXXR, ATATIREEE, TR 2 M
BEAGRTIARY R, HETIRRER, FipH
YEFEBMRESSON BET ARBHEYEESE
PR L (PO-P)EHEVIM AKX R, A THER

F6 FHEMERESHIERTFH Pearson XM

Tab. 6 Pearson correlation analysis between phytoplankton cell abundance and environmental factors

B H] Time {ELJ¥ Temperature L Salinity M a MR THLA DIN TEHEREREL PO,-P
-0.131, P=0.415, -0.136, P=0.395, -0.358*, P=0.020, 0.401**, P=0.001, 0.069, P=0.667,
2008—10 n=42 n=42 n=42 n=42 n=42
20091 -0.173, P=0.279, —0.411%*, P=0.008, 0.300, P=0.053, 0.051, P=0.751, ~0.180, P=0.259,
n=41 n=41 n=42 n=41 n=41
20094 —0.151, P=0.347, ~0.120, P=0.455, 0.317%, P=0.043, 0.080, P=0.617, 0.120, P=0.454,
n=41 n=41 n=41 n=41 n=41
2009—7 0.163, P=0.308, 0.179, P=0.263, 0.802%*, P=0.000, -0.013, P=0.634, —0.422%*% P=0.006,
n=41 n=41 n=41 n=41 n=41

TE: *HE I B K2 0.05; +*H 68 BE MK FER 0.01

Note: * indicated P level was 0.05. ** indicated P level was 0.01
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*7 BEABEIEREINEVFERSHSERNMHXR
Tab. 7 Relationship between phytoplankton abundance, distribution and zooplankton community in Changjiang coastal water of western
Hainan Island

B PRI R R EE PR B I VS BRI
Ti Phytoplankton average Zooplankton average
ime abundance abundance Phytoplankton peak zone Zooplankton peak zone
:h, h=o X =8,
2008.10 7.01x10° cells/L 314.85 ind/m’ %%m%gggicﬁaa Bk
=8 3 AL A
3 L BV R ERRETRE, K "
2009.1 6.12x10° cells/L 526.18 ind/m’ B BRI
= ¥ 3 A
s L s EVTEEEERBEIIR, K
2009.4 6.27x10° cells/L 200.75 ind/m o Slines 08 X 7 S
=V ¥ SR Y v
R s EVTRHAERRELRE, K
2009.7 6.02x10° cells/L 146.05 ind/m (X B B kIR

EEHAELAHR, REEARSGTLURA, FIURRT
FERUBR 9 1R1RE, B R 1 AV P b 204 T B o (3R
6). EXHABKANTEMNHBENTHBERY
W, HREBXPRBENER LIRS, BERRH,
HREMFERETERSK? HATHMEE—Eit, BF
H—HFRIEE. BE, ERHEMNEUERIETZ
RELXE LIS B TR, B TR A sh B R K
KRB A B, T R ) B B .
33 EHIUEERSGSEZEREDEETIN

XE

Vil D R ik /L Ok SN AWAR k3 A E ) =)
HWEERS, BN SEEREENRIFEY)
FEMNBEXBERK, BHFRERARIEHNERE
S SIRREY N EER BEMEHE, AEXF
a5 R i sh ) Z R R AL AR SBAEREGER ),
Fish e EE 10 A, 1 ARE, M4 H.7H
BAR. IR F B A A B LR 6 8 R B
W, X TR R KSR . TR T
Z 10 AESEFKEYE G SEXS, HMET H
B X R %, 2B, X T FER
FHEEHEEEXRN, WM THERNESREERN
MXERIAE R AEY¥TRE,

4 g

(DR PEERL RIS 4 ZENFIFEY EZ L
BRI N E, FREBE P HNABRKRILE, BHEX
RERIE 4—7 AR R KRR AR, B
BORBFR A . FUFHEY A SRE L NIRRT RN
RBFPH BKYERRE, YRARKENT AR
Ko QFEEXFWHEDMBFBR TR, B H
WA, HARYINEEE, ARZFWRBMNET —EBRE

. B IBEINULETHM, BEREBLE. &
RREE . BAEMAENSEREMN. QREXE
et Y R 4E L2 B 7(6.3624.75)x10° cells/L(n=
165), 4 F B IR AR, BRKkz, &
BAE 47 F B R EEFEN N, 10 A
A AEFERZ, Mi1A.7HEERL. ORFEB
WRHEED FESASERE —E2k, &S
PR T AR K I R S R KD . (5) TR KR A
VB RN ZSHEEREANY S ERRA LR SNE,
FHEAR X HRTE 25 YR R, KR
OMEXLEEZVYMFWHEYEESREZ AL
EMWMEXRXRR, 1| AFESHENEFTRMERLRR
F. 10 AR FESTHAEFE VM IEMHEK
R 7 AR IFEYEE S5 EHHRRE(PO-P)EFY
BIMAHR KR . (NERUESI XTI YRR R
HEZWMIEEWEERD, HEMEEBRXAES
REMMLE RS RAYFIRWER,

PL RIS R NI AR AR E KU
B E VLA A AR M S8 A iR IR 4Rt T LRl WKL,
S A E i B AR A AT AT R R B Y TAE R I 5
W55, B ERIE KRN EENESSEFE
IR, R EENRRR TEZ—,
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ANNUAL VARIATION ON PHYTOPLANKTON IN COASTAL WATERS OF WESTERN
HAINAN ISLAND AND RELATED AFFECTING FACTORS

WANG Yu, LIN Mao, CHEN Xing-Qun and LIN Geng-Ming
(Third Institute of Oceanography, State Oceanic Administration, Xiamen 361005, China)

Abstract: Annual variation of phytoplankton community in coastal waters at western Hainan Island and its related af-
fecting factors were analyzed based on four cruise surveys of four seasons carried out in 2008 and 2009. A total of 155
species (including 5 forms and 2 varieties) belonging to 74 genera of 4 classes were identified in 165 samples, in which
diatoms were predominant in the species composition and the cell abundance. Dinoflagellates contributed the second
major group. Cyanobacteria abundance increased in July. The dominant species were Thalassionema nitzschioides, Ba-
cillaria paradoxa, Paralia sulcata, Chaetoceros curvisetus, Rhizosolenia styliformis, Trichodesmium spp., Prorocentrum
micans, etc. Among them, Thalassionema nitzschioides, Bacillaria paradoxa and Paralia sulcata were dominant in four
seasons. The species composition showed a significant seasonal change while phytoplankton cell abundance did not.
Phytoplankton species were lower in October than in January, while richer in April and July. The annual average cell
abundance of phytoplankton was (6.36+4.75)x10° cells/L (n=165), and the peak cell abundance appeared in October.
The phytoplankton abundance of each season reduced from near-shore waters to offshore. Patch distribution of Tricho-
desmium spp. were obvious in April and July. The diversity index was almost coincident with that of the Pielou evenness
index. The high values of both index suggested that the phytoplankton community was in stability and the water quality
was healthy in western Hainan Island. Pearson Correlate Analysis of phytoplankton cell abundance with environmental
factors indicated that the phytoplankton abundance non-correlated to water temperature, correlated positively to the
abio-notrogen in October, and negatively correlated to the salinity in January and to the abio-phosphate in July. The
feeding stress from zooplankton directly affected annual variation of the cell abundance of phytoplankton along with
influences of biological relationship even of ecosystem components.

Key words: Phytoplankton; Community structure; Annual variation; Environmental factors; Coastal waters in western
Hainan Island



