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Community structure of marine ultraphytoplankton in Xiamen waters
using photosynthetic pigments

CHEN Jixin', HUANG Bangqin', JIA X+ wei', HONG Huasheng', XIE Ting gui’
(1. Envionemental Science Research Center, M arine Environmetnal Laboratory of Ministy of Education, Xiamen Unversity;
2. Department of Electrific Engineering, Xiamen Unversity, Xiamen 361005, China)

Abstract: Photosynthetic pigments were measured by RP— HPLC in seaw aters samples of Xiamen in winter( December, 2002),
and the diagnostic pigment data were converted into chlorophyll a biomass to assess the community structure both i total and ulira
— size phytoplankton. The result showed that chlorophyte was dominant group in ultra— phytoplankton community, while diatoms
was prevaided in total phytoplankton community. The biomass of ultra— phytoplankton only occupied about 1. 5% to 11% biomass
of all phytoplankton(indicated by Chbrophyll a), however, the ultra- size phytoplankton contributed a large proportion of biomass
in chlorophyte and prymnesiaphyceae. Both dinophyceae and cyanobacteria were not detected in ultraphytoplankton community.
Community structure of ultraphytoplankton was sim ple in eutrophic aquicultral waters, whie complicated in Jiulong River estuary.
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Fig.1 Sampling sites of Xiamen Waters

in December, 2002
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19- ( 19°-but anoyloxy-
, , fucoxant hin) ( Prasinoxanthin)
a b Lsocrypsis gal-
bana ¥ Pheaocytis sp. 7
HPLC 19°- ,
1 HPLC
Tab. 1 Pigments separated and identified by H PLC method
/ min * /(nm)**
1 3.63 c3 chlorophyll ¢3 CHL C3 458, 590
2 4.12 a chlorophyllide a CHLIDE A 434, 622, 670
3 4.75 cl chlorophyll ¢l CHL C2 450, 586, 634
4 5.86 peridinin PERID 476
5 8.08 fucoxanthin FUCO 454
6 9.48 19— 19’ —hexanoyloxyfucoxanthin HEX FUCO 450, 470
7 9. 68 neoxant hin NEO 416, 438, 466
8 10. 21 violaxanthin VIOLA 420, 442, 470
9 11.38 diadinoxanthin DIADINO 448, 476
10 12.05 dinoxanthin DINO 416, 440, 470
11 13.32 alloxanthin ALLO 452, 480
12 13. 83 diatoxanthin DIATO 446, 470
13 14. 85 zeaxant hin ZEA 480, 454
14 15.03 lutein LUT 446, 474
15 19. 80 b chlorophyll b allomerl (HL BALIOM 468, 602, 652
16 20. 63 b chlorophyll b CHL B 468, 602, 652
17 22.34 a chlorophyll a allomerl (HL A ALLOM1 436, 620, 666
18 23.11 a chlorophyll a (HL A 432, 620, 666
19 23.62 a chlorophyll a allomer2 (HL A ALLOM2 434, 622, 666
20 27.11 B B- carotene B- CAR 452, 476
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2.2.1 ARRAFIHHE T ZASMFIMEE F4 thin), (zeaxanthin)
= REE W ARS AT (lutein) 19— (19-

P HPLC hexanoyloxyfucoxanthin) ,

a, ( peridinin)
b, cl+ c2, c3 HPLC
(fucox anthin) , a 2
( diadinox anthin) (alloxar
2 (Mg/m?)
Tab. 2 Concentration of chlorophyll, carotene and diagnostic carotenoids in sampling sites
PERI DIATO ZEAX LUT FUCO I9HEX DIADIN ALLO CHLB CAR CHLA_ALL
17 0. 000 0. 000 1.58  0.000 7.500 1. 905 3.495 12.300 91.500 34.125 264.150
19 0. 000 0. 000 0.000 0.000 10.125 0. 000 3.638 3.323  32.550 15.300 130.950
21 0. 000 0. 000 0.000 0.000 15.000 0. 000 7.073 5.445 27.975 187.500 171.750
24 0. 000 0. 000 0.000 0.000 4.095 0.965 3.495 1.658 6.263 10.275 76.275
26 0. 000 0. 000 0.000 8.475 4.958 5.663 4.350 8.475 22.950 32.925 302.250
27 0. 000 0. 000 3.908  0.000 6.735 0. 000 3.563 10. 050 64.800 35.700 300.000
29 0. 000 0. 000 5.865 0.000 7.178 1.920 2.985 14.700 112.500 48.900 404. 850
30 0. 000 0. 000 3.713  0.000 5.955 0. 000 2.520 5.250 49.875 23.475 212.400
31 0. 000 0. 000 4.440 0.000 12.150 2.498 4.080 26. 100 147.750 63.300 655.050
. 11
Letelier ' (4
C 3,
3 ( a) (Letelier , 1993) 1)
ab. ontribution o erent toplanktons to biomass( chloro a
Tab.3 C ibution of diffe phytoplank bi hlorophyll
( Bacillariophyceae) [CHL A= 1.9{[FUCO] - (0.03 [HEX- FUC]+ 1.2[BUT- FUC]))
( Prymn esiophy cea) [CHL A]pm= 0.9 HEX- FUC]
* (Chlorophyta) [CHL A]dir= 2.4 CHL B]
(Dinophyceae) [CHL Alan= 1.4 [PERI]
( Chryptophyceae) [CHL A]dpo= 4.2 [ ALLO]
( Cyanophyceae) [CHL A] oyan= 2. 1{[ZEA]- 0.07 CHL B]}
[ CHL A] others™ [ CHL A] all™ [ CHL A] ( baci+ prym+ chloro+ dino+ chryto+ cyan)
* ( Chlorophyceae) (Prasophyceae)
4 ( a,lg/m’)
Tab. 4 Biomass(chlorophyll a) of different ultraphytoplankton by calculat ion
17 14. 141 1.714 219. 600 0. 000 51. 660 0. 000 0. 000 264. 150
19 19. 237 0. 000 78. 120 0. 000 13.954 0. 000 19. 638 130. 950
21 28.500 0. 000 67. 140 0. 000 22.869 0. 000 53.241 171.750
24 7.725 0. 868 15. 030 0. 000 6.961 0. 000 45. 689 76.275
26 9. 096 5. 096 55.080 0. 000 35.595 0. 000 197.382 302. 250
27 12.796 0. 000 155. 520 0. 000 42.210 0. 000 89. 474 300. 000
29 13.528 1.728 270. 000 0. 000 61.740 0. 000 57.854 404. 850
30 11.314 0. 000 119. 700 0. 000 22.050 0. 464 58.871 212.400
31 22.943 2.247 354. 600 0. 000 109. 620 0. 000 165. 640 655. 050
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Fig.2 Ultraphytoplankton community structure

of sampling sites in Xiamen Waters in December, 2002
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( 0. 2Hm ) 5

18. 0% ~ 62. 0%; ,
10.2% ~ 26.9%  8.1% ~ 33%;
0.70% ~ 11. 1%;
, 0%~ 0.025%

( a, l»lg/m3)

Tab.5 Biomass(Chlorophyll a) of major phytoplankton of Xiamen Sea in December, 2002

17 10941.606  37.800 1 807. 200 129. 570 1430. 100 0. 000 3293.724 17 640. 000
19 1020. 300 0. 000 486. 000 20. 622 475. 020 0. 000 744.558 2 765. 500
21 566. 893 4.063 612. 000 350. 700 1052. 100 0. 000 568. 744 3 154. 500
24 438. 646 4. 009 432. 000 50. 400 292. 950 0. 000 390. 444 1 608. 450
26 529. 855 3.861 558. 000 179. 130 648. 900 0. 000 627.254 2 547. 000




21

1997 10 1999 4

1999 HPLC

(1.5%~ 11.5%) ,

B

’

100% (26 )

17 )
a 5~ 15

17 ,

DAD ,

20 ,
12 6

2002

(1

[5]

[6]

[7]

[8]

(9]

[10]

[11]

1.5% ~ 11. 5% ;

MACHEY D J, BLANCHOT J, HIGGINSH W, et al.
Phytoplankton abundances and community structure in
the equatorial Pacific[ J].
Topical Studies in Oceanography, 2002, 49:25612582.

Deep Sea Research Partll:

[J]. ,2000, 19(3):329
336.

s s ’

[J]. , 2001, 21( 1) : 79-84.

[J].

, 1999, 124(4): 69.
LAURIE VH, CRYSTAL ST. Computerassisted high
performance liquid chromatography method development
with applications to the isolation and analysis of phyte-
plankton pigments [ J]. Journal of Chromatography,
2001, 910: 3+49.
JOANNA S. Qualitative and quantitative analysis of Baltic
phytoplankton pigments| J]. Oceanologia, 2000, 42 (4):
449-471.
JEFFREY S W, JAN M A. Emilania Huxley (Hapte-
phyta) holds promising insights for photosynthesis[ J].
Journal of Phycology, 2000, 36: 449-452.

, . [J]. ,
2002, 47(7) : 485 491.
[J]. , 2000, 22( 3) : 94 100.

JEFFERY S W, MANTOURA R F C, WRIGHT S

W. Phytoplankton pigments in Oceanography: Guide-

lines to M odern Methods[ M |. Paris: UNESCO, 1997.

207.

LETELIER R M, BIDIGARE R R, HEBEL D V, et

d . Temporal variability of phytoplankton community

structure based on pigment analysis[ J]. Limnology and

Oceanography, 1993,38(7):1 426-1437.



