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Phytoplankton Pigment Patterns and Community Structure in the Yangtze

Estuary and Its Adjacent Areas

LAI Jun-xiang"**, YU Zhi-ming', SONG Xiu-xian' , HAN Xiao-tian' , CAO Xi-hua', YUAN Yong-quan'

(1. Key Laboratory of Marine Ecology and Environmental Sciences, Institute of Oceanology, Chinese Academy of Sciences, Qingdao
266071, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Three cruises were carried out in the Yangtze Estuary and its adjacent areas in May, November, June during 2009-2010.
The spatial variations of phytoplankton community structure were investigated based on RP-HPLC analysis of pigments and CHEMTAX
processing of the pigment data. 21 kinds of pigments were detected, among which chlorophyll a, peridinin, fucoxanthin, 19’-
butanoyloxyfucoxanthin, 19'-hexanoyloxyfucoxanthin, chlorophyll b, diadinoxanthin, alloxanthin and zeaxanthin were the major
pigments in the Yangtze Estuary and its adjacent areas. Chlorophyll a was the most abundant in all pigments, followed by fuxoxanthin.
Other pigments generally contributed a minor proportion to the total pigments. High concentrations of fucoxanthin and peridinin were
observed in May 2009 and June 2010, indicating blooms of diatoms and dinoflagellates. The results showed that the composition and
distribution of phytoplankton pigments were influenced by environmental factors. The phytoplankton community, as determined by
biomarker pigment concentration using HPLC and CHEMTAX, was composed mainly of diatoms, dinoflagellates, cryptophytes,
chlorophytes, cyanobacteria, prymnesiophytes, chrysophytes and prasinophytes. The dominant algal groups were diatoms,
dinoflagellates and chlorophytes in May 2009. The phytoplankton community was characterized by high contribution of diatoms in
November 2009. Diatoms, dinoflagellates and cryptophytes accounted for 62.5% of chlorophyll a in June 2010, and the relative
abundance of cyanobacteria was higher in this cruise. The spatial variations of phytoplankton community structure featured distinct
regionality. Diatoms, chlorophytes and cryptophytes were the main groups in the inshore waters, and the abundances of
prymnesiophytes, chrysophytes and cyanobacteria were increasing from inshore to the open sea.

Key words : phytoplankton; pigment; community structure; Yangize Estuary
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Fig. 1 Location of sampling stations
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Table 3 Seasonal variations of water factors in the Yangtze Estuary and its adjacent areas
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Fig. 2 Distribution of surface salinity in the Yangize Estuary and its adjacent areas

2.2 VR ORISR oA
A 45 S R | FE A YT I R A 3T v 3K A R A
TERIF YRR (0 R 2045 . M4 R 2Ry i 4
% a(Chl-a) , "%¢% b(Chl-b) | "4¢% ¢, + ¢, (Chl-
¢, +¢,) . PALFEM 2% & a( Chlorophyllide a) DA 22§
W N R Z B K (Peridinin) | FH B KR
( Fucoxanthin ) | 19'-7T P J& S fb 45 ¥ ¥ % (19'-
butanoyloxyfucoxanthin) | 19'-E bk J& S 1k A 38 0 &
(19'-hexanoyloxyfucoxanthin) | F %% % ( Neoxanthin) |
it B 9% %% 2 ( Diadinoxanthin ), fif ¥ # X
( Diatoxanthin ) . B E ( Alloxanthin) , & KR
(Zeaxanthin) | M2 2 (Lutein) | B, B-THE FE (B,
B-carotene) . B, e-H] % N E (B, e-carotene) % 21
o RS EAIFIEAEY 6 R S Bl
R, Fov 2 38 o R 6 08 28 1Y B B fi .
2009 4F 5 H AT K408 0 v 3 3 B R i A W)

RN WK 3. 5 H IEE IR ALY 4 KT
ST R A R AR 3 a VR AREE FEL R 0. 217
~14.019 pg-L~" P42 1.803 pg L' mifE M
T A A Vi v P AR R X, 3100-3 S IR B T
14. 019 pg-L™" A m{E, B3 0000 2 /K (R A8 e 0 52
o 0 FUBE 43 B Bt 3 B2 3 kAR AR i
HEAE, ZWENZE T ENREAR, R&

HHELTE 3100-3 #EAEN , BR ARG A, K b 22 g
WESRIEME 0,310 pg-L'. Sl Rk
A AL T BBl oM 0.195 ~ 1,105 pg-L~", F39{E N
0.289 pg- L' i X 322250 A7 76 8 A 1 BT e 1)
HEB. Pearson FHCPEMHT R (FK 4) , AR
M4t a BEIEME(P<0.01), ZH % 5t
SR a LB R FIEMAE(P<0.01). 19-E B IR
fbAmE Z WS W, P EN 0.274
pe- L™ FERA I B (. M E b, 19/-



9 1 BN . UL B BRI ST i A ) (5 38 0 A S5 v S A eI 3409

33.0° - - 33.0° - - 33.0° — -
-4 gEa/ug L™ HW R gL EAR Y ¢ TR
2009-05 2009-05 2009-05
o o
32.00 Y 3200 32.0 \ f/]é{
TN }\
=] e =]
310 @ g 310 310 | )@
. ;}_.—j ‘:
. :
30.0° — 30.0° 30.0° e
29.0° 29.0° 29.0°
e _ 1 1 1 28.0° - 1 1 1 0° | 1 1
121.0° 122.0° 123.0° 124.0° 125.0°E 121.0°  122.0° 123.0° 124.0° 125.0°F 121.0° 122.0° 123.0° 124.0° 125.0°F
N N N
33.0° 33.0° - 33.0°
19 LB AL 4 0 8 2 g L) 19 T BR4AE A M B Fe g L A # gL
2009-05 2009-05
32.0° 32.0° 32.0°
31.0° 31.0° 31.0°
30.0° 30.0° 30.0°
29.0° 29.0° 29.0°
28,00 L7 ! L ! 28.0° : oo B . 1 !
121.0° 122.0° 123.0° 124.0° 125.0°E 121.0°  122.0° 123.0° 124.0° 125.0°F 121.0°  122.0° 123.0° 124.0° 1250°E
N N N
33.0° 33.0° 33.0°
Tkl #Eug L™ &g #Fb/ug- L™ Hig#FugL!
2009-05 2009-05
1o o
32.0 AN 32.0° 320
e{-? f
31.0° © Il((c 31.0° 31.0°
por(c
:* =
30.0° 'k\oq' f? C 30.0° 30.0°
I. {’%
29.0° | 29.0° 29.0°
28.0° L& 1 1 1 28,00 LE ! 1 1 28.0° L 1 1
121.0° 122.0° 123.0° 124.0° 125.0°E 121.0°  122.0° 123.0° 124.0° 125.0°F 121.0°  122.0° 123.0° 124.0° 1250°E

B3 2009 £5 AKIARMBEBHERNH
Fig. 3 Distributions of phytoplankton pigments in the Yangtze Estuary and its adjacent areas in May 2009
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Table 4  Correlation analysis between main pigments and Chl-a in the Yangtze Estuary and its adjacent areas

s} ] i H Perid 19'-butfu Fucox Pras 19'-hexfu Allox Zeax Chl-b
2009-05 Chl-a 0.883" " 0. 146 0.783" " 0.024 0. 056 0. 404 0.576 " 0. 468
2009-11 Chl-a 0. 409 0.228 0.872" " 0.531 = 0. 321 0.702 " 0. 191 0.868 "
2010-06 Chl-a 0.601 " * 0.504 0.918" " 0.578 = 0. 288 0.746 " 0.211 0.490 "

1) # % FK/R P<0.01; * /R P<0.05

TEEA AR HIEE EREENTFRER
FrE AR, S IE S B8 0,090, 0.017, 0.072,
0.052 #10.021 pg-L~".

2009 4F 11 H I K 408 3 v 3ok 3= 22 R Ui At )
ORI I 4. B Z, AR AT 4R a

W RE AR AL JE A 0.252 ~ 1.607 pg-L~', FEH K
0.628 wg-L ™" B H 0 B FEAC; &L E A
TR AL LU, A R A A AR (A B
W WAL T R 0. 095 ~0.602 peg-L™", FH
{4 0.233 pg L. HEERSHSE a AL
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Fig. 4 Distributions of phytoplankton pigments in the Yangize Estuary and its adjacent areas in November 2009
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Fig. 5 Distributions of phytoplankton pigments in the Yangtze Estuary and its adjacent areas in June 2010
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Table 5  Correlation analysis between main pigments and environmental factors in the Yangtze Estuary and its adjacent areas

RIS KT Perid 19’ -butfu Fucox Pras 19’-hexfu Allox Zeax Chl-b Chl-a
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PO?; ~-pP 0.562* -0.076 -0.043 0. 021 -0.041 0.403 " -0. 160 0. 101 -0.048
Sioi --Si 0.114 0. 005 0.512" 0. 042 -0.071 0.434 " 0. 007 0.441%* 0.316 "%
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