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Abstract: Based on samples collected in the waters around Nansha Islands from August 25 to Sep-
tember 28 , 2011, the characteristics of net phytoplankton community and their relationships to envi-
ronmental factors were investigated. A total of 113 species, belonging to 34 genera of 3 phyla were
identified, among which 57. 5% belonged to Pyrrophyta and 40. 7% belonged to Bacillariophyta.
Ceratium in Pyrrophyta had the most species accounting for 30. 1% of the 113 species. The average
abundance of net phytoplankton was 2. 12x10* cell -+ m™ and high abundances were encountered in
the complex gyre adjacent to Reed Tablemount and in the Cyclonic Gyre adjacent to Wan’ an Tan.
Trichodesmium in Cyanophyta was the dominant functional group, taking up 77.0% of the total net
phytoplankton abundance. Trichodesmium thiebautii, T. erythraeum and Pyrocysiis noctiluca were
the major dominant species. The dominant species varied with locations. Cyanophyta widely domi-
nated at stations 3, 5, 6 and 10-14, Pyrrophyta were the dominant phytoplankton in the central lo-
cations at stations 4 and 7-9, while Bacillariophyta dominated only at the southernmost stations 1
and 2. The values of Shannon index and Pielou evenness index of net phytoplankton community
were 3. 10 and 0. 62, respectively. The salinity, water temperature, contents of ammonium, ni-
trite, phosphate and silicate, as well as mesoscale gyres and the west Nansha coastal current were
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the important environmental factors affecting the characteristics of net phytoplankton community.

The ordination plots by canonical correspondence analysis could well display the characteristics of

net phytoplankton community and their relationships to environmental factors.

Key words: phytoplankton; environmental factor; canonical correspondence analysis; Nansha

Islands.
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Nansha Islands.
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Table 1 Species compositions of net phytoplankton

By J& i FEHR i P Thermophily i £ PE Halophilism

Phyla Genera Species Major I 7K Al PR AL Er bl TP ]
genera Warm water Eurythermic Temperate  Polystenohaline  Neritic Euryhaline

species species species species species species

HIEET 12 65 MEE3MAMIRZHBERT M, 58 2 2 42 7 9

Pyrrophyta WS 5 Fp SR S Fp

TR 21 46 ARFEUEIE 12 B PUGHBEIE O B 28 11 2 18 12 9

Bacillariophyta

BT 1 2 2 0 0 2 0 0

Cyanophyta

Bt 34 113*° 88 13 4 62 19 18

Total

# AL FE T A3 R 8 78 B b T W 8 HUE B2 AY AP Including certain species unable to be identified to species levels or their habits could not be
determined.
Iy 77.9% F154.9% (2 1) . IR =50% HY
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Fig.2 CCA triplots of net phytoplankton species, sampling stations and environmental factors.
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Table 2 Species of net phytoplankton included for CCA
s s ik REESE FEz H B %
Phyla Code Species Average abundance Abundance Frequency of
(cell - m™) (%) occurency (% )

W sp01 BRIRH B T, thiebautii 8275 38.9 57.1

Cyanophyta sp02 LG RTBEE T, erythraeum 8093 38.1 50.0

FH 8 spll BB ¥ P noctiluca 446 2.1 100

Pyrrophyta spl2 WIBLH #E P, gerbautii 30 0.1 78.6
spl3 RRELFFE P, fusiformis 137 0.6 85.7
sp21 THRWAE A, bidentata 54 0.3 85.7
sp31 S R 0. thurnii 64 0.3 100
sp32 KSR 0. splendidus 29 0.1 64.3
sp4l TR SETN AR SE7AR R C. tripos var. pulchellum f. semipulchellum 76 0.4 85.7
spd2 =X C. trichoceros 114 0.5 78.6
sp43 I P B A B C. massiliense var. armatum 26 0.1 71.4
spa4 KAMBEIRAEF C. macroceros var. macroceros 42 0.2 50.0
sp45 5438 3§ EAS R C. carriense var. carriense 30 0.1 57.1

T spS1 EHMEH C. coarctatus 184 0.9 64.3

Bacillariophyta spo1 ZERTEARE BRI R, styliformis var. longispina 56 0.3 78.6
sp62 FECARE S R, imbricata 181 0.9 35.7
sp63 BESRARAE W R calcar—avis 114 0.5 92.9
sp71 LN EFLEE Planktoniella formosa 53 0.3 71.4
sp81 A IR EE Gossleriella tropica 104 0.5 71.4
sp9l [3] 7i # J& — Ff Coscinodiscus sp. 74 0.3 85.7
sp92 T BER 8 C. suspectus 20 0.1 50.0
$p93 Y55 R 8 C. subtilis 58 0.3 50.0
sp94 UL RIS C. centralis 64 0.3 78.6
spl01 KAEPE C. bicornis 116 0.5 42.9

spl01) FEAEFFERN 1 (axis 1) W], H#E (spll
spl2 .sp21 .sp31 .sp32 . sp4l ~ spd3 Fl sp45) F 4y
AR 1 1ET7 ). B R (spll ~ spl3) (1 #E
(spAl ~sp43 Fl spd5) SRR (sp31 ~32) FIARAE
J& (sp61 Fl sp62 ) SRR o5 48 0 R AN IR .

2) FEIL CCA AR I AT AP AT AL, An
PUATHEIR 100% [ OEHL 3 ( Pyrocystis noctiluca )
spl1 FIHR I 5 B ( Ornithocercus thurnii ) sp31 15 A4k
BRI EEIT ; 143 AT E CCA ARFRAME ) 8 FUARAS 18
( Rhizosolenia imbricata) sp62 | 1] %E [5 i 3% ( Coscino-
discus suspectus ) sp92 K A% ¥ ( Cerataulina bicor-
nis) spl01 BT AT ARG, LAt H B0 4 5 1Y)
PRI B BE (P, fusiformis) B FH i 55 TN A8
FhE IEAE Y ( Ceratium tripos var. pulchellum f. semip-
ulchellum) . — V5 W& ¥ ( Amphisolenia bidentata ) F
PEvm MR ¥ (R, calcar-avis) %5 (R 2).

3) I IEAE ) A 2 5 il 1Y) i e R /MR
ARG TIPSR 22 B | B BB 22 B B R,
ZH/N. R TG R B ( Trichodesmium thiebautii ) sp01
FILLHF R BB (T, erythraeum) sp02 A KA O
Bl PEHEE SR04 0. 195 F10. 190, i V358 90 R 17

TEAE ) B 38.9% 138, 1% . W AE%h 1 )7
[ (57 %) Al 57 A B v s TRl 1 TE T [l o
ARl 5 PR T R B R R B I S Sy TS, i AT 3
R3G90 Vg o 6 g R B, At
FLITCH R B B Bk DR A AN (]l 157 1 = i
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MIRCERL B spl 1 FFEAE S, TS, sl iy, i 2
B LL S, . S,.S, ~S, ik (12.7% ~
30.8% ) ,iX 5 AU A IR BB B LR H
Fpoh, G0 FE B 10% DL R R0 AT . B A H
spl3 I o AR A5 3 sp63 | 28 A TB AR A K i AR A
( Rhizosolenia styliformis var. longispina)sp61 Fl'E %
ff1 B ( Chaetoceros coarctatus) sp51. RHLH FETLE S,
P O LR Ik 14. 5% . FESRHRASHELE S, v F
JEH 4y et ik 25. 5% . S8 M B s RERTE RS
B FIAE S,uh A v e, 40 30. 2%
F120.9% .
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Table 3 Groups of sampling stations and their indices of
net phytoplankton community

ol breivA k% FHERE  Shannon  Pielou ¥
Group Stations Species Average BEL Sl xi
abundance  Shannon Pielou
(x10% cell  index evenness
- m™) index
I Sg \SIO\S]ZNSM 33~59 546 2.18 0.40
H S] \SZ\S4~SQ\S]] 19 ~46 0.28 3.61 0.74

PRSI T R T SR V7 e A A A 28 2
ZREVERR S 250 B P ORI R BE K T K IR (R JE
KA ERBE (K2 ) AR E (0,100 m 2 H
0 ~200 m JZ/KFEFH) AR (25 m J2) HfRER
(100 m J2) FEERER (75 m JZH10 ~200 m JZ KA
P EEiaREER.

3 8

B VDS X SR i AF ) D S BEREX LE
TR 4 T LLE Y U0 3 D SR P DA ) b 2
TE 1987 45 H RN 1999 4% 7 J PR A i el e, oA
A FhABOR T I A 7, AR YR A P 245 5 ) A 1
HAAT R AR 2 . 1987 4E 5 H AT A 45
SBCRRIR, LURE S I Rh S 3 (78, 7% ) 5 HAt i ik

3.1
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HHEET TR R BOR T ol 058 TRESE ], ¥ T H 43 1
TE43.5% ~65.9% . JLHLL 1997 4F 11 H 4 Y H
BT TR oy Ho d R AR U A T TR A
17 57.5% ,AbF R K, IF O BLRp 2R i 2 10 8
Ik faie)m (5 30. 1% ). fAiR 245 (1993 45 H
12 A 1999 44 H 1999 4E 7 H 12011 4 8—9
) ik U IR AN R 2 1 & (33 ~ 56 i, 4
FIEBII25. 0% ~33.0% ) M2 e Ah A YRR A Fil
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Table 4 A comparison of net phytoplankton in the waters around Nansha Islands with historical surveys

eI [ K FRREC WA RESERNRAK T3 Fh R SES S JHA SCHk
Sampling Water ~ Species Species Species Dominant species Average Survey area Reference
date layer No. No. of No. of abundance
(m) pyrrophyta bacillariophyta (x10* cell + m™%)
201108—09 0~200 113 65(57.5%)  46(40.7%)  BRIRHEN LR ERMBOCELIT B 2.13 6°—I11° N, LN
110°—116° E This study
199907 0~75 172 89(51.7%)  83(48.3%)  PESmARAwE S MEN RSN 1.03 4.79°—10.54° N, [12]
WU ERTEARE WA =X 108.33°—115.65° E
W BRIV RALH
1999-04 0~75 109  51(46.8%)  58(53.2%)  #HIBMG&w: WU SF AT I 0.73 5.58°—9.96° N, [12]
iR AEHE A S A 108.68°—113.75° E
1997011 0~75 121 65(64.4%)  36(35.6%) =S TOCALPME dE MM R 0.07 5°59'—10°25' N, [13]
BTN R 110°—116°48' E
75 ~150 58(65.9%)  30(34.1%)  KFHEGE pOLRME =XM% HE 0. 044
gk
1993-12 0~50 132 61(46.2%)  63(47.7%) ik HmMREE BORTE = 1.12 5°—12° N, [11]
A 108°30'—114°15" E
1993-05 0~70 103 52(50.5%)  40(38.8%)  HimHEW ERIEHEE RRE RS 0.8 9°15'—12° N, [11]
AR BT AREE E H f  AL 112°45'—115°30" E
ik
1987-05 0~75 155  25(16.1%) 122(78.7%)  ZSSIhEW i BEEMEME SILELE 84 3°33'—8°43" N, [9]
LIS SN TG N VB SI2N 108°44'—116°26' E
EiiiEER WV EEY =R iy
75 ~150 50~75 m JZREAHMIF 10
150 ~250 TR R XA E 3
P Ao
1984—1988  0~250 391  170(43.5%) 207(52.9%)  ZIWilLkdE KIGHEATREBATIER  5.6~8.3  4°—I2°N, [10]

108°—118° E
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Fig.3 Distributions of species number and abundance of net

phytoplankton superimposing ocean circulations in the waters

around Nansha Islands "',
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B Mt 42 a F it (£)2.50,150 m .0 ~200 m 7K
1) A A (£ 5). CCA Bt 1 1F J7 1] 2 4 4
sl LT (81 2) | R m b s R Z K
it BARIRZ (100 ~ 200 m) 7K i B B 2 = i
GRFR a TEMYIX IR X AT B 5 A7 08 o G ARk AR
VDTSR VG Y- VR I R 52 e A O

CCA R ¥ i AF ) 55 —HE /¥ %l ( CCA species
axis 2) GBI FHIAHE R EL(>0.5) DL = Fl#pR/R
DX P ARl = PR EE I A6 AL 1 R )=
AIRFIEAER) 25 m JZEER  RIZWASIREL #
JEMEEE a f125 m JZMEEE a. 76 CCA HEFF I Hxt
B S0\ Syy ~ Sy, 3t Y 321 34 7K Uk W 3 AT T H A
SN EA(E 0. 25 C (P =0.004). X 7] fig 5 v 74
BBV I A LT 2 O ) ARk I 5 DR A v IR
TR JZIKAA A G I X IR WA 4 DA SR B e B
F R P B OR B — ARG 7E 10 ~ 20
m KJZE LU R BN A TEAE )2 1 ~2 m 2670 3R
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Table 5 Correlation matrix of phytoplankton CCA axis 1
and axis 2 to environmental factors

BT H—Herah o el
Environmental factor Axis 1 Axis 2
EiN S 0m 0. 602 -0.005
Salinity 100 m 0.622 0.513*
150 m 0.552 0.201
0 ~200 m 0.669 0.079
KR 0m 0.517 -0.500"
Temperature 100 m -0.601 -0.514*
150 m -0. 644 -0.179
200 m -0.657 -0.161
0 ~200 m -0.750 -0.028
NH,* 25 m -0.605 0.622*
75 m -0.500 0.342
200 m -0.523 -0.025
0 ~200 m -0.520 0.306
NO,~ 0m 0.127 0.509 "
PO,*" 100 m 0.124 0.811%
Si0; %" 100 m 0.194 0.622%
4% a 0m -0.634 0.555*
Chl a 25 m -0.188 0.561"
50 m -0.629 0.275
150 m -0.566 0.147
0 ~200 m -0.508 0.458

B Y [ RVE AR 25 m J2ES B , PR 1
Rk AR IR O W A K Z M4 % a
FrE . ARTEHI ST LG IEAEE (19 100 m 2
R 100 m JZHERRER (100 m JZ fik R h 1A Y
100 m 27K . X EEF bR 0] LU A o RSESIE IR
iy ol & E AR R R 2K ) Il T & 100 m 2
100 m 2R R, KRR, W 1R £R A 2 6 AH X
e B b PR m TR F . H CCA HEF B
b T BRI S, S, TS, W IR Y
A, ATRE S FOGRIREA O, m il FOG)Z ISR AE
75 m 2L, BRI TR 100 m J2E FEE AR
PRIV IEAE ) B A B 2 A 5z AL i G IR
K, T B — 2 I SIE.

it MREEZIPER AT PRBESY, CagTAHF
B TAEA R ERATAZ PR T KRS8, 5.
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