View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by Xiamen University Institutional Repository

34 8 Vol.34 No.8
2014 4 ACTA ECOLOGICA SINICA Apr. 2014

DOI: 10.5846 /stxb201307151898

.2012 . 2014 34(8) :2076-2084.
Wang XY ZhangF LiJY LinL GaoY He JF.Phytoplankton community structures revealed by pigment signatures in Norwegian and Greenland Seas
in summer 2012. Acta Ecologica Sinica 2014 34( 8) :2076-2084.

2012

12 2k 1 2 23 2
(1. 201306;
2. 200136;
3. 361000)
2012 5 ( HPLC)
( CHEMTAX) a
(30 m) . : a 23.59 ng/L 30.38 ng/L
a . .
( Prasino) . ( Fuco) . (Allo) . ( Perid) . ( Zea) 19— (19°BF) 19—
( 19°HF) .
S (28%) N (21%) . (18%) (12%)

S (53%) N (20%) (12%) ; (63%) (17%) -

Phytoplankton community structures revealed by pigment signatures in

Norwegian and Greenland Seas in summer 2012

WANG Xiaoying' > ZHANG Fang®* LI Juanying' LIN Ling’ GAO Yuan’® HE Jianfeng’
1 Key Laboratory of Freshwater Fishery Germplasm Resources Ministry of Agriculture Shanghai Ocean University Shanghai 201306 China
2 China SOA Key Laboratory for Polar Science Polar Research Institute of China Shanghai 200136  China

3 State Key Laboratory of Marine Environmental Science College of Ocean and Earth Sciences Xiamen University Xiamen 361000 China

Abstract: Composition of phytoplankton controlled not only the formation of the Food Chain but also the efficiency of
energy transfer. At the same time phytoplankton influenced the distribution of nutrient and the sedimentation of organic
particulate matter. So study of phytoplankton community structures plays an important role in understanding the ecological
function of phytoplankton. Photosynthetic pigments needed by photosynthesis are very good biomarkers. They can be used
to research and characterize phytoplankton community structure. Norwegian and Greenland Seas which are influenced by the
Arctic water with low temperature and salinity and Atlantic water with high temperature and salinity. Understanding of
correlation between environmental factors and phytoplankton community structure is important for understanding the
community structure of the marine organisms and their ecological function.

During the 5" Chinese Arctic Research Expedition in summer 2012 we analyze the photosynthetic pigments from
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Norwegian and Greenland Seas by HPLC. Contributions of different phytoplankton assemblages to Chlorophyll a were
obtained by Chemical Taxonomy ( CHEMTAX) and thus resulted in composition of the phytoplankton community structure
at the surface and subsurface water ( about 30 m depth) .

The result showed that average concentration of Chlorophyll @ at surface water was 23. 59 ng/L lower than that at
upper water ( 30. 38 ng/L). The contributions of phytoplankton to Chlorophyll @ were nano—> micro—> pico-one.
Prasinoxanthin  Fucoxanthin  Alloxanthoxyletin  Peridinin = Zeaxanthin  19”°-butHfucoxanthin 19-hexanoyloxyfucoxanthin
were observed in the waters. Their distributions were relative to environmental factors including Nutrients temperature and
salinity. These photosynthetic pigments showed negative correlations with temperature and salinity. Whereas they showed
positive relations with nutrients including NO; NO; SiO,>” and PO} . The correlations of different phytoplankton and
environmental factors were different. Diatoms had a very significant positive correlation with SiO,*” but had no correlation
with PO;” NO; and NOJ; Haptophytes-N had significant positive correlations with PO} NO; and NO;; Haptophytes-S
also had a positive correlation with PO} but had no correlation with NO; and NO;. The maximum values of these
photosynthetic pigments except for Zea and Fuco existed in the subsurface of the section BB .

The distribution and concentration of photosynthetic pigments could explain the distribution and abundance of the
phytoplankton to some extent. Not only because the pigments are complex and multiple but also because there are
inevitable errors in the testing and sampling we cant determine the existence and abundance of the phytoplankton. So we
use the CHEMTAX to obtain the contributions of different phytoplankton assemblages to Chlorophyll @ and thus resulted in
composition of phytoplankton community structure. The composition of phytoplankton showed that Haptophytes-S( 28% )
HaptophytesN(21%) Diatoms( 18%) and Prasinophytes ( 12%) were main assemblages in the picoplankton; the main
composition of nanophytoplankton were Haptophytes-S(53%) Haptophytes-N(20%) and Diatoms( 12%) ; meanwhile
Diatoms ( 63%) dominated the microphytoplankton  followed by Dinoflagellates( 17% ) . Haptophytes-S Haptophytes-N
and Diatoms were dominant species in the surface and subsurface of section BB and AT belonging to the Norwegian and
Greenland Sea. If Fucoxanthins and Diatomss existence in picophytoplankton could explain the tendency of phytoplankton to

micro and miniaturization these still need to be more sufficient evidence.
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Fig.1 Sampling stations in Norwagian and Greenland Seas 450 nm
) _20°C | L. C14 ( International Agency for 14C
Determination Danmark) .
1
Table 1 Longitude latitude and sampling depths of each sampling station
/(%) 1(°) /m /m
Station Sampling date Longitude Latitude Depth Sampling depth
AT10 Aug. 11 356.89 66.74 3764.4 0 30
ATO9 Aug. 11 358.31 67.40 3186.7 0 30
ATO7 Aug. 10 1.00 68.70 2966. 4 0 30
ATOS5 Aug. 10 3.03 69.70 3268.3 0 30
ATO1 Aug. 09 7.00 71.71 2904.8 0 30
BBO1 Aug. 04 1.00 71.80 2615.5 025
BBO03 Aug. 05 7.51 72.50 2584.6 0 20
BBO05 Aug. 05 5.50 73.33 2553.3 0 20
BBO7 Aug. 06 3.34 74.01 3444.7 035
BB09 Aug. 06 0.97 74.67 3660.2 0 36
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1.2.2 CHEMTAX ( Cryptophytes) N ( Haptophytes-N) .S
a ( Haptophytes-S) . ( Cyanobacteria)
CHEMTAX MATLAB ( Chlorophytes) ( Diatoms) o Fuco
" CHEMTAX 7S 19°BF
Chl a Chl ¢;+Chl ¢, ’ 19°HF
R N 17 .
Prasino Chl b. Neo 7+ Allo Zea
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( Chlorophytes) ( Prochlorophytes) "
o 8 Zea,
( Prasinophytes ) . ( Dinoflagellates ) .
2
Table 2 The final pigment ratios in this study
Pigments
Class Perii  19°BF  Fuco 19°HF  Neo  Prasino  Vio Allo Lut Zea  Chlb  Chla Total
. 0 0 0 0 0.032 0.101 0.013 0 0.002 0 0.117  0.211 0.524
Prasinophytes
Dinoflagellates 0.257 0 0 0 0 0 0 0 0 0 0 0.2425 0.5
0 0 0 0 0 0 0 0.093 0 0 0 0.407 0.5
Cryptophytes
N
Haptophytes=N 0 0 0 0.315 0 0 0 0 0 0 0 0.185 0.5
S 0 0.082 0.119 0.110 0 0 0 0 0 0 0 0.204 0.484
Haptophytes-S
Chlorophytes 0 0 0 0 0.02 0 0.018 0 0.064 0.003 0.083 0.314 0.5
Cyanobacteria 0 0 0 0 0 0 0 0 0 0.129 0 0.371 0.5
Diatoms 0 0 0.303 0 0 0 0 0 0 0 0 0.241 0.456
1.3 23.59 ng/L 30.38 ng/Lo
. SBE 911 plus CTD . a
o 6.36.9.78 ng/L.  7.44 ng/L
100 mL GF/F 5.02.15.04 ng/L  10.32 ng/L
Skalar San ++ N
18 .
( Person Analysis) t .
2.1.2
2
3 o
2.1 12°C
2.1.1 a 2°C 35 ;
a o 0.26—0. 79
a pmol /L o
2 0 a N 0
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Fig.2 The size-classified Chl a concentrations of surface and subsurface waters of each sampling station
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Fig.3 The concentration of the pigments and the environmental factors of different stations
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( P<O. (P<0.05); PrasinovZea  Fuco
05); 19°HF  Allo (P< (P<0.05) .
0.05) ; PeridvAllo  19°HF
3 Pearson
Table 3 The Pearson Correlations between pigments and environmental factors
19°- 19°-
Environmental factors Perid 19BF Fuco Prasino 10 HF Allo Zea
+ /( pmol /1.) 0.492" 0.435 0.335 0.262 0.474" 0.443" 0.436
/( pmol /1) 0.561** 0.527" 0.372 0.280 0.584** 0.530" 0.430
/( wmol /L) -0.697 ** -0.588** -0.875** -0.645**  -0.310 -0.39%4 —-0.509*
Salt -0.616** -0.745** -0.554" -0.252 -0.754** -0.546" -0.290
Temperature / C -0.748** -0.802** -0.598 ** -0.466" -0.840** -0.686** -0.594 **
2.2 (12%) (8%) (7%) -
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Fig.4 Contribution of each group of phytoplankton of every particle size to total Chl a
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