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AR B BE VR AR AT 08 17 T A 0 7K s S LT 20 A B
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B REVEIRORL I AT F R AR AR, 0 U SRR A
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B XA AN R [ R TR A kAR KA A 1 4
JRLAS A (A KL A2 <20 pm), PRR BB % 50 20 R sk g, LA
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Fig. 1 Locations of investigated stations of water phytoplank-

ton in the tropical eastern Indian Ocean in spring 2013
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39.22% 1 57.19%. Hir, BT M E#E 17 Fh,
RASHER 11 F, BTG ER 10 b, B EE . L EE
FUERFE 3R 25 6 i, oA 4% & A & Fh g A (1~3
). HUBETT RV WA T M e 33 A, RH R
16 Flr, B35 15 Fi, J5 22 FH SR 10 A, OO 5 R 3
JE AL SR A 6 Fh, HoAh A JE Ry 1~ 5 Fp (R 2544 51
TEULSCHR [17])s
32 FHFEMREMMMEELE

KR VT Ui AE ) 0 5 S 2 DR AR A /N 1 o 3
4 ( Cryptophyceae) . it 4 H 3 | (AR UEMEY) . 2200
¥ (Nitzschia spp.). Y818 # (Gyrodinium spp.) Fl /N5 ]
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HT AT, 40 /N 3~ 6 um A R85 — (i 5 28
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F| 57.31x10 cells/L. TM7E 100 m 7K 2, 4 40 i 3= &
AN 1 (123.37x10% cells/L), {8 H 3050 2 & (77.14%) ,
PRI ot o 0 B T L A B T 41.10%. B A

R ) K )2 (150 m, 300 m), HH T 22 Fl 3 58 2% 1 BR
AR, PR AR AL A LSRR N T2 =
TR R A AR R 0.057, AR TR, Hofe i &
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K IK 2 22 BB R (1.97x107 ~33.77x10° cells/L), 0 m Fil
300 m &5, 4354 33.77x102 cells/L 1 31.43x102 cells/L,
T 76 77 W A 0 26 0 A v 1Y) 75 moK 2 I 2SR A
F2 BE HU AR (4.39x10° cells/L) . H: Al {3 7% 75 e A 0 4
E A 0.056, AN [A] K 2 HE BEA0 R 22 2 7R A8 K (30 m
K 25.71%, 75 m A 80.00% ), V- ¥4 4 Jid = B 0 @ AK T
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TE A6 P8 A A3 R 0.048, J2 7R 18 B 1 7 i
YIREVE I A A ORUE DA, R S A0 TR EE R Y 30 m
75 m K 2, HAF 35 3 B8 43 50y 31.09%10? cells/L,
18.05x10 cells/L, H BT AEILH] T 82.86%. 62.86%, H
WC AT, E A AR T B A R A R K R, A PR AT AR
AR EETTERE . R EPEDN K, 2
TN PR A ) A B —, FLAEARTRI K )2 ) B 48 22 S
K0~77.14%) . /N353 fE M8 4 36 1], 76 g
J Nz 53, A 2 TE iR, AR PG AR B B AR
LR A S RN 7 LU BRI, (H 45 K2 B R
YITE 70% DL | (71.42%~94.29%), B E T T iZ M2
AOOLEEE o LA b3 BT Al R, e R HE g2 8 A 0T ) 32
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3.3.1 AR B AR T A3 A
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T X A HT 4L v AE 88 W 1 2% 3 LA g Yk K2 KR
(30 m, 75 m), Jay ¥ DX 3ol 41 A 3= B2 {E T 35 10° cells/L LA
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Table 1 Dominant group or species of water phytoplankton in the tropical eastern Indian Ocean in spring 2013

s PRI FBE/10” cells L o A A B % BT % st

PR Om 30m 75m 100m 150m 300m Om 30m 75m 100m 150m 300m Om 30m 75m 100m 150 m 300 m g

55 18.98 57.31 29.22 23.37 20.88 17.82 30.81 38.09 37.21 41.10 58.64 71.48 25.70 17.14 25.71 77.14 28.57 25.71 0.125

TR 33.77 14.04 439 521 197 3143 21.33 14.00 886 10.30 1.18 10.60 45.71 82.86 45.71 25.71 42.86 31.43 0.057

HAUROIFIEEY) 0.04 3.68 253 173 094 052
ESj 2 0.88 31.09 18.05 245 136 0.24
PRI

AN A

0.00 298 2.06 199 036 0.29

0.18 0.27 0.49 0.58 0.30 0.07

0.00 825 547 6.00 172 1.53

0.83 0.88 1.37

17.61 8.40 9.68 987 6.63 539 3430 25.71 80.00 74.23 7143 65.71 0.056

2.24 10.20 13.05 10.77 8.79 1.88 40.00 82.86 62.86 57.14 65.71 42.85 0.048

0.00 65.72 77.14 51.43 48.57 34.29 0.045

1.69 1.18 0.90 71.42 94.29 85.71 94.29 88.57 77.14 0.008
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Fig.2 Horizontal distribution of biomass of water phytoplankton in the tropical eastern Indian Ocean in spring 2013
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10°S W 17 20 AL 3= B A2 4k Y8 [ S 0.34x10°~ 88.69x
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5°8 Wi ((1.95+1.47) x10? cells/L) 4 fif = Ji #& (A AR,
SR 2E AR

25 T 1T T (7] S0 4 () 2 A A Jm SRR AR B, 1
TR A 2 FER 2 4 V2 Vi H ) BE RS AE W f o ol 3 W
TG T 2R 7K SR 27 U AR P 40 i E R (7 I
5°8 W Il , BR )2 PN 7K R V7 DA 0 400 P SF e v, ELAE
B EEREL T, IEAE 94°~95°E i [N H B —
ASNEAE, T 38 F) 4x10° cells/L,  10°S W i, 15
92°F BfF I 1 B, 5 B K R I AR 0 04 R 5 AL 1K, 4
L B A e A 5 3 30102 cells/L, % 4K 4= B8 (8 B 18 1
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Table 2 Species and cell abundance of water phytoplankton in the tropical eastern Indian Ocean in spring 2013
YR g AR RE/10%cells- L'
W THT 5 HbHRA
i T i i
104(FRH) 83.0°~94.0°E 6~28 18+6.7 0.32~4.40 2.37+1.27
105(5°S) 88.0°~97.5°E 4~34 16+8.3 0.29~6.12 1.95+1.47
106(10°S) 85.0°~102.0°E 4~36 18+7.7 0.34~88.69 4.92+11.80
107(88°E) 10.0°S~4.0°N 4~44 18+7.4 0.43~253.5 43.2+55.69

50 m PR, ZKCR VR A 400 40 Bt 3 i a8 3] 210 cells/L
DL, b 3 B A BRI ELVR R R R, AR TE DL
F= B AR HL oA B 47 (] 3).

4 it

4.1 FHFEDWEEARTEHERYE

PN AR TN 8 TR e L N v
0.125, i 3 240 ML A RAR /N (3~ 6 pum), J& T £k 6 F,
T8 IR R B = 10 300 T Y 358, G Vg 2 7K AT T A A R
S AFAE U, T R AR S VR R e, B A D K
R AN, AT R B BN R R i AURA R LA
Ko IZNAERE K 2 00 200 M T BE AR 22 AN, {5 40 i
B A L Bt K R % A B £ (35 1), 7E 300 m
IKIZIRB] T 71.48%, ZFPMTESEE FRIGEE T2 504,
VB T LIRS O P R [ 5 4 SR, (E AT IR AT SE .

Bk B B A1, Rl 3 R HH E U2 0 A AE A BORE IR BB,
TR 1) 28 0 o3 A B (A R . 9% & 30 B 2 /K TR
Bt ik g P 2 O X L B3 22 (55 3, &1 4), 7E 0 m.
30 m RIRAF UL A T 0.2~0.3 H Z B, M K)2
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Fig. 3 Distribution of cell abundance of water phytoplankton in the tropical eastern Indian Ocean in spring in 2013
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Table 3 Species and relative proportion of diatoms and dinoflagellates in different water layers
K TESERN SR -3~ SRR -3 SRR
IK)=
LR FHIE A Ll L FHIE A Ll L SFHIMH
0m 1~12(n=35) 4.5£2.4 0.24 4~22(n=35) 14.243.9 0.76 7~52 20+5
30m 3~17(n=35) 6.543.8 0.28 9~27(n=35) 16.5+4.7 0.72 16~35 2416
75m 6~26(n=35) 11.1+4.9 0.49 6~20(n=35) 11.4+4.0 0.51 13~44 24+6
100 m 4~14(n=35) 9.04+3.3 0.44 3~13(n=35) 6.742.3 0.56 8~25 1745
150 m 2~12(n=35) 6.9£2.7 0.61 2~9(n=35) 4.5+1.8 0.39 7~21 13+4
300 m 0~10(n=35) 43424 0.58 0~8(n=35) 3.1£1.8 0.42 3~16 9+4
s k. FHEORGT LU 48 ek ) A gl TR B AR R R SRR B RN LB
85° 90° 95° 100° 105° E 85° 90° 95° 100° 105° E
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Fig. 4 Relative proportion of species numbers of diatom in different layers in the tropical eastern Indian Ocean in spring 2013
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The relative proportion of the species number of diatoms or dinoflagellates refers to the proportion of the species number of diatoms or dinoflagellates to the

sum of them
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Fig. 5 Relative proportion of species numbers of dinoflagellate in different layers in the tropical eastern Indian Ocean in spring 2013
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Fig. 6 Proportion of abundance of dinoflagellate vs. total abundance in different layers in the tropical eastern Indian Ocean in spring 2013
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Fig. 7 Proportion of abundance of diatom vs. total abundance in different layers in eastern tropical Indian Ocean in spring in 2013
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Fig. 8 The vertical structure of nutrient, species ratio and cell abundance ratio of diatom and dinoflagellate in Station 10416

Ak, SRS RO 0T LU 06 4 5 4 b Bl ) s o e

fif HUE R B A L g

The relative proportion of the species number of diatoms or dinoflagellates refers to the proportion of the species number of diatoms or dinoflagellates to the
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Spatial structure characteristics of phytoplankton communities in the
tropical eastern Indian Ocean in spring

Sun Ping'**, LiYan®’, Pan Yulong‘, Wei Qingsheng®*, Yuan Chao?’, Zhang Xuelei*’, Wang Zongling >’

(1. College of Marine Environmental Science and Engineering, Ocean University of China, Qingdao 266100, China; 2. Key Laboratory of
Marine Eco-Environmental Science and Technology, First Institute of Oceanography, Ministry of Natural Resources, Qingdao 266061,
China; 3. Laboratory of Marine Ecology and Environmental Science, Pilot National Laboratory for Marine Science and Technology (Qing-
dao), Qingdao 266237, China; 4. North China Sea Environmental Monitoring Center, State Oceanic Administration, Qingdao 266033,
China)

Abstract: The phytoplankton water samples were collected in the multidisciplinary investigations in the tropical
eastern Indian Ocean (10.0°S—4.0°N, 83.0°-97.5°E) during March to May, 2013. Phytoplankton community struc-
ture features were analyzed, including species composition, cell abundance, dominant species. In addition, the spe-
cies composition and abundance of phytoplankton were compared comprehensively by horizontal and vertical in-
vestigation, and the probable causes were also discussed. A total of 306 species (including varieties and forms)
were identified, which belonged to 6 phyla (Bacillariophyta, Pyrrophyta, Chrysophyta, Cyanophyta, Euglenophyta
and Cryptophyta). The dominant groups were mainly Cryptomonadaceae, Nano-dinoflagellate, Nitzschina spp. (di-
atoms), Gyrodinium spp. (dinoflagellates), etc., which were smaller cells in size. Horizontally, the cell abundance
was similar at different layers with patchy distribution characteristics. The high cell abundance (10* cells/L) was in
subsurface water (30 m and 75 m) at south of the equator on 88°E section. However, adjacent to the high abund-
ance area, a larger area of low abundance appeared in the eastern and southeastern parts of the survey area, which
extended to the equator. Vertically, diatoms and dinoflagellates were widely distributed at different depths with ob-
vious spatial pattern. At most stations of 0 m and 30 m layers, the proportion of diatoms was 0.2—0.3 or even lower,
while that of dinoflagellates was 0.7—0.8; in deeper water layers (75 m, 100 m, 150 m, 300 m), the proportion of di-
atoms increased to 0.5—0.6, and that of dinoflagellates decreased to 0.4—0.5 inversely. The species richness of diat-
oms and dinoflagellates were relatively higher at 30 m and 75 m layers. Dinoflagellates were important contribut-
ors to the species composition and cell abundance of phytoplankton in the tropical eastern Indian Ocean, especially
in low abundance area (80%). This study will greatly enrich the database of phytoplankton community characterist-
ics in the tropical eastern Indian Ocean, and provide data support for quantifying and evaluating the biological re-

sources in this area.

Key words: tropical eastern Indian Ocean; phytoplankton; cell abundance; dominant species; community structure charac-

teristics



