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Phytoplankton diversity and itsrelationship with currentsin the six bays
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Abstract: In this study, species composition, species abundance, and seasonal variation of phytoplankton
were surveyed in six Fujian bays, including Ningde, Putian, Meizhou, Xiamen, Zhangpu, and Dongshan from
2010 to 2011. During these surveys, 206 species belonging to 102 genera were identified, and diatoms were
the dominant species followed by dinoflagellate species. The bay with the most species was Putian (110),
followed by Dongshan (106), Xiamen (100), Zhangpu (95), Meizhou (86), and the least number of species
was found in Ningde. Using a seasonal analysis, the amount of phytoplankton species in northern bays was
higher than that in the southern bays in the spring, and the reverse was true in the fall. Interestingly, the
abundance of phytoplankton species was higher in northern bays than in southern bays in the spring and the
reverse was found in the fall. The diversity index ranged from 1.15 to 3.05 in the spring, and was highest in
Dongshan, and lowest in Ningde. In the fall, the highest diversity index value was found in Dongshan, and
the lowest was found in Xiamen. The results indicated that phytoplankton diversity in this area was mainly
controlled by the growth and decline of the Fujian-Zhgjiang coastal current and the South China Sea warm
current. Compared with historical data, the abundance of phytoplankton has increased, and the species which
adapt to high nutrient concentrations become main dominant species.

Key words: phytoplankton; seasonal dynamics; spatial distribution; currents change; interannual variation;
diversity indices
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Fig. 1 Phytoplankton sampling stationsin the six bays of Fujian Province
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Fig. 2 The species number of phytoplankton groups in the six
bays of Fujian

I T(100FH) . i (95FF) . JHIN(86F), T/ (63
F(E3). Hr, HFFTHHBERIMF SR 2
(68Ff), FHUCHVEINFNZR (L #VE (66Fh), T° TS
RV FSE D>, R 445D, IR
B b A R 3 3 R B, AR Ll ARV e BRI R 2 B
%, I FI83F0, H K N (66F), TR D,
YOS

MBI KA, b T4 g i Ak 5
. FH. JBMNBEEFEMN RS TS, kT
FAGBAIE ] I AN AR L sV U A S (BE13)

BV TS LA SR A R 20F (% 1), FLrb e iR
2% ¥ (Skeletonema. costatum) #4 £ H A0 28 s, B
T VRS AR LS RSN, AR
RUETS BRI, FHUCONTEsE /1 B # (Chaetoceros



288 4 ¥ % B ¥ Biodiversity Science

5%

E3 RE6NETIFIIFENERTMLY
Fig. 3 The species number of phytoplankton in spring and au-
tumn in the six bays of Fujian
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Fig.4 The species number of phytoplankton ecological groupsin spring (a) and autumn (b) in the six bays of Fujian
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Fig.5 The proportion of abundance of phytoplankton ecologica groupsin the six bays of Fujian
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Fig. 6 The phytoplankton abundance in the six bays of Fujian
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Fig. 7 Multidimensiona scaling of phytoplankton in spring
and autumn in the six bays of Fujian. N, Ningde; P, Putian; M,
Meizhou; X, Xiamen; Z, Zhangpu; D, Dongshan.
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Appendix 1 Dominant species in surface and bottom in the six bays of Fujian

T*f# Ningde F§ HH Putian YA Meizhou JE 1] Xiamen 7%l Zhangpu 41l Dongshan

5 KE O FE O KFE O BE O KE O FFE KE OFFE KE OKEFE HKF
Spring  Autumn Spring Autumn Spring Autumn Spring Autumn Spring Autumn Spring Autumn

S B. S$B S B S B S B S B S B S B. S B S B S B S B

Asterionellopsis glacialis v N
Bacilaria paxillifera NN N A
Chaetoceros curvisetus SN Y S N

Chaetoceros lorenzianus

Coscinodiscus asteromphus

Coscinodiscus granii NoA

Guinaridia striata NN
Leptocylindrus danicus N v N v \
Nitzschia closterium y

Paralia sulcata J N J J Y y
Pleurosigma acutum v

Prorocentrum dentatum Y

Pseudo-nitzchia delicatissima N v

Pseudo-nitzchia pungens v N \

Rhizosolenia stylilformis N

<
2

Skeletonema costatum N NoNN A NN N A NN A
Thalassionema nitzschioides y

Thalassiosira pacifica N

Thalassiosira rotula J

Thalassionema frauenfeldii N
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Appendix 2 Compare with this survey and historical records

M R 5 ik
Species  Dominant species Abundance References
(cells/dm®)
T4 Ningde
HE 51 iR PO, TEREMEIE. REMAEHE 2.37x10° 43, 1995
Spring Ceratium fusus, Noctiluca scintilans, Chaetoceros curvisetus, Chaetoceros de-
bilis
43 H ik g Y 616.47x10° AU
Prorocentrum dentatum
e 50 — 0.05x10° M43, 1995
Autumn 40 R S BAERI. AR, M. NRHER 7.09x10° AU A
Skeletonema costatum, Paralia sulcata, Coscinodiscus bipartitus, Ceratium
furca, Trichodesmium hildebrandtii
FH Putian
= 98 TR 8.7x10° FEPRLL, 1996
Spring Nitzschia paradoxa
73 VEEEA B, FIEAIREEE . BN P R 20.97x10° AU E
Chaetoceros curvisetus, Leptocylindrus danicus, Rhizosolenia syliformis, Skele-
tonema costatum
&S 118 TR A BRI GR 0.17x10° FEPRLL, 1996
Autumn Skeletonema costatum, Coscinodiscus jonensianus
50 FAEWhLEE . P E SR EE. B T 4.63x10° AU A
Paralia sulcata, Skeletonema costatum, Nitzschia closterium
B Meizhou
BE 30 BRIV MBI, WEHMEE. HRE I, EMER 13.17x10° M3, 1991
Spring Rhizosolenia syliformis, Chaetoceros decipiens, Chaetoceros densus, Rhizosole-
nia hebetata f. semispina, Chaetoceros indicus
72 A S RILATEE. A RN 3 49.20x10° AR, 2011
Skeletonema costatum, Guinardia delicatula, Ditylum brightwellii
61 R SREE. RAONZETLEE . IRASARIZEE . P32 4t v 390.38x10° A2
Skeletonema costatum, Pseudo-nitzschia pungens, Bacilaria paxillifera, Lepto-
cylindrus danicus
K 39 — 5.02x10° PR, 1991
Autumn 88 FIF L. BAIAREE . R A 13x10° JERRE, 2011
Thalassionema nitzschioides, Paralia sulcata, Skeletonema costatum
51 VIRiEiTyI AT N DEE - 20 ML k=830 N ILy B i Y LEE U 23.76x10° AU A

Bacilaria paxillifera, Nitzschia closterium, Skeletonema costatum, Pseu-

do-nitzschia pungens, Paralia sulcata
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1 Zhangpu
HE 97
Spring

62
K 56
Autumn

66

Z 1l Dongshan

Eees 64
Spring

65
= 74
Autumn

82

DRITHE M. IR B

Asterionellopsis glacialis, Chaetoceros decipiens

BRI SRR R AR IR B I

Paralia sulcata, Pseudo-nitzschia pungens, Skeletonema costatum, Scrippsiella
trochiodes

KEGIEE. IREHRIZE. E &

Odentella aurita, Bacilaria paxillifera, Skeletonema costatum

P ESREE . SRR LRIE . BREIARIE. R 3R T

Skeletonema costatum, Thalassionema nitzschioides, Paralia sulcata, Pseu-

do-nitzschia pungens

HIHFLRHE . BRI EE IR . 1 ERMRAE R BOmAR A e AR
B RXUEER. ZOUREE. TR, BOGEE. BT EE

Thalassionema nitzschioides, Rhizosolenia syliformis, Bacilaria paxillifera, Rhi-
zosolenia bergonii, Rhizosolenia calcar-avis, Rhizosolenia robusta, Amphi-
solenia bidentata, Ceratium trichoceros, Pyrocystis fusiformis, Noctiluca scinti-
lans, Bacteristrum hylianus

RS EE. BEREE. TEREAM . SRR

Skeletonema costatum, Thalassiosira rotula, Chaetoceros curvisetus, Leptocylin-
drus danicus

HUR BRSO IEBE AR, BRI

Ceratium horridum var. molle, Chaetoceros curvisetus, Thalassionema nitzschi-
oides

WEIRABEE. WKL EE. TesmBiE. FHEEgs

Chaetoceros lorenzianus, Guinardia striata, Chaetoceros curvisetus, Leptocylin-

drus danicus

57.50x10°

32.67x10°

0.22x10°

21.69x10°

0.41x10°

214.56x10°
31.10x10°

32.38x10°

51.92x10°
53.4x10°

VPERALE, 2008

AU

VP2RAE, 2009

AU

M43, 1996

R, 2011
AU

M43, 1997

R, 2011
AU






