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Phytoplankton community structures revealed by pigment signatures in

Norwegian and Greenland Seas in summer 2012
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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 a at surface water was 23.59 ng/L, lower than that at
upper water ( 30.38 ng/L). The contributions of phytoplankion to Chlorophyll @ were nano-> micro-> pico-one.
Prasinoxanthin, Fucoxanthin, Alloxanthoxyletin, Peridinin, Zeaxanthin, 19'-but-fucoxanthin, 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;, Si0,> 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 NO;J; Haptophytes-N had significant positive correlations with PO} , NO; and NOj; 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%) ,
Haptophytes-N(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.

Key Words: photosynthetic pigments ; Norwegian Sea; Greenland Sea;phytoplankton; community structure
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Fig.1 Sampling stations in Norwagian and Greenland Seas
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Table 1 Longitude, latitude and sampling depths of each sampling station

v SRAE R[] ZRE/(°) /() K/ m RHEKZE/m
Station Sampling date Longitude Latitude Depth Sampling depth
AT10 Aug.11 356.89 66.74 3764.4 0,30
ATO09 Aug.11 358.31 67.40 3186.7 0,30
ATO7 Aug.10 1.00 68.70 2966.4 0,30
ATO5 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 0,25
BBO03 Aug.05 7.51 72.50 2584.6 0,20
BBO05 Aug.05 5.50 73.33 2553.3 0,20
BB0O7 Aug.06 3.34 74.01 3444.7 0,35
BB09 Aug.06 0.97 74.67 3660.2 0,36
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#i ¥ ( Haptophytes-S) . ¥ # ( Cyanobacteria ) | £ ¥
( Chlorophytes ) FlfE % ( Diatoms ) , H:H1, Fuco £ i
PUAERE SRR b T S A I bR AR 0 R 197 B,
Btz /MU f Chl ¢y (Chl ¢, 2502 "*) T 19'HF J& N
MEHRNREERT, FRENFEaRR
Prasino, B X8 4 Chl b Neo S (4 F """ ; Allo Fl Zea
SR B W ORI B BE MY AR R R, &t
( Chlorophytes ) Fl 4% ( Prochlorophytes ) "' 25 HiAth
RIS A DY Zea,

R2 FAAREANREBRILE
Table 2 The final pigment ratios in this study

FRE {62 Pigments
Class Peri  19'BF  Fuco 19'HF  Neo  Prasino  Vio Allo Lut Zea  Chlb  Chla Gl Total
:.;Q‘ 3
ni{?‘é 0 0 0 0 0.032 0.101 0.013 0 0.002 0 0.117 0.211 0.524
Prasinophytes
FF 3 Dinoflagellates 0.257 0 0 0 0 0 0 0 0 0 0 0.2425 0.5
52
0 0 0 0 0 0 0 0.093 0 0 0 0.407 0.5

Cryptophytes

A W
N Bl R 0 0 0 0.315 0 0 0 0 0 0 0 0.185 0.5
Haptophytes-N
S i 4

ki 0 0.082 0.119 0.110 0 0 0 0 0 0 0 0.204 0.484
Haptophytes-S
£E 7 Chlorophytes 0 0 0 0 0.02 0 0.018 0 0.064 0.003 0.083 0.314 0.5
WE Cyanobacteria 0 0 0 0 0 0 0 0 0 0.129 0 0.371 0.5
i 7 Diatoms 0 0 0.303 0 0 0 0 0 0 0 0 0.241 0.456

1.3 I5e 75 SRR 4B

3K iR ER B 1 SBE 911 plus CTD i 3h 18 1
AR 3R A, 4% 3l 0 R 4R R 2 IR 3 2 KM 45
100 mL, 28 GF/F & 08, U8 W e M b 52 50 =5 H
Skalar San ++8 7=k H 370 #1400 %2 85 R £ | ik iR
b R AL R AR R A

XA R U AL N F A S AT T R
JRFRSIHT (Person Analysis) , I FH ¢ A6 50K 56 H: 22 5+
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TREFIAS B == VG T T Y 3R )2 AR R IZ H A R a VR B 4N
B2 fiw, HEITAL RIZMHGER a FHWEE N

23.59 ng/L, IR FIKFRIZM 30.38 ng/L, HiorHn4%
R, B2 RN R M 48 R a
LA EE 43 50 K 6.36.9.78 ng/L 1 7.44 ng/L, IR
JZ43 50 5.02 15.04 ng/L A1 10.32 ng/L, 5 /8 {7
TR TEREE T A L R/ NALE A )
TR AL 1T AR )2 BN R 2, BRI 8 7 Ui
FEY)F- Y Wy A T B A1, AL R /NS P2 AR )
XAy A BRI RS O R ) A )
LR I R RS R O
212 trEARSHERT

A5l A i £ R R R B B R T A LT 3
FHEIAT 0, Bt & 26 B2 38 m, KRl 12°C R R R
2°C, MiER B W AER57E 35 2247, W sh /N s i R 3 A
A R AR ER 2 T R BER Fh FE 0.26—0.79
pmol/ L 2Z [A] | S (A Bl 45 85 184 ot 2 B b - Th R 4
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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

e 3 AT, AN a0 R ZE AR R )ZE Fuco 6
K srAn, FLR EEAR &, Horb BBOS 3037 114 26 2 Fik
F2, LA AT09 F1 BBO9 ¥ 3 1R 6 )2 1% (0 KWk JE
Bt 20 ng/L, IREJZ kB AV B E I B & TR
JZ, WnE 3 R, 19'BF F1 19" HF 18 -/~ Wr i (1) 32 )2
FNR 234 A | 100 B 0 35 A 900 Jl v At
Baz > U 3 T7 Ui A 0 RE U 45 M P T A B B P
A, JUHIE: BB Wi, Ik RIZ L& e s (e A
BB09 Wik £ )2, 4 7.008 ng/L, Perid #EF-1 K
F 1 ng/L, % Prasino , Zea 1 Allo W& &5, £ = {H tH PR
1 BB09 ¥ Ik )2, Prasino Zea 1 Allo 75451~ vk

LA R (0 B B, UESE T2 (A A
H—Em T ek W5 B ARG Prasino B s {H H
PIAE BBO9 ¥ iR )2 WA 1.119 ng/L; Allo
(B BLTE BBO9 3 YK 2 2, 4 0.726 ng/L; I
Zea Wit KA TE BBO7 i fii R )2, 4 0.984 ng/L,
Perid V& & 5 5 {H 1 BLTE BBO9 35 07 [ IR £ )2 bR
BB09 .BBO1 Fll ATO5 = ufifish, HAAFKIZ W EH
FREZ,

B2 IRZRAH AL BT (3 3) 45 - E W . BR Prasino
(P<0.05) Ak, il 4 JLF b i 0, 2 4 B A 3 2 R
e B MY IEAHSE (P<0.01) 5 B Prasino £l Zea 4, H
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ftb £, 2% f1%) e JBE RN 36 BE 52 90 B S A 17 R G (P <O.
05) ;% 19" HF A1 Allo 4b, Flfik R £ 5 fiAH & (P<
0.05) ;Perid . Allo 1 19" HF 5 fil§ Ji& £5 F1 IV A ik £h 2

B EHIFEAE (P<0.05) 5 B Prasino . Zea #11 Fuco #h
1) €0, 2% VR B2 RNl Rk 52 W (i TEAHOC (P<0.05)

*3 HEBESHEETFH Pearson HHX DT

Table 3 The Pearson Correlations between pigments and environmental factors

v LOTEBER o ae s . 19-C A N . .
FREI T g TR wms memerms DUER pimss wros
Environmental factors Perid AR Fuco Prasino R Allo Zea

19'BF ’ 19'HF ’

THAREL + W AS AR LR/ ( umol /L) 0.492* 0.435 0.335 0.262 0.474 " 0.443 " 0.436
WEMREL/ (wmol/L) 0.561 " 0.527* 0.372 0.280 0.584 ** 0.530* 0.430
EMREL / (pmol/L) -0.697 ** -0.588 " -0.875** -0.645**  -0.310 -0.394 -0.509 *
L Salt -0.616*" -0.745** -0.554* -0.252 -0.754** -0.546 " -0.290
Jit & Temperature/°C -0.748 ** -0.802** -0.598 ** -0.466 * -0.840** -0.686 " -0.594 **

2.2 TRUFHEY) BB R A

K 4 7R T 7 A YA [R) A S5 S BE X i i 2
F amorik, IR 4 nTH, OB TR AR ) e TR
FEZ S AUFI N AU ¥l 42 38, X Chl a B9 DTRK 5845510
28% 1 21% , HUGRREBE (18% ) FITF 4435 (12% ) , H:

By
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T 2STEAT W5 AN B (8% ) AT 8 (79 ) &5, Horp )2
A BSOS A A SRR N IR S T 4 9
WRIZRE S BUEMI 40 R A N B2 Wi 4 A
X R KFREREWE AT SN Chl a B9 TTRRIE AN,
TN IS 705 4 3 T AT

B SHIEMI&ME O NEEM4H

TR R A
Picophytoplankton /%
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Fig.4 Contribution of each group of phytoplankton of every particle size to total Chl a
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