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Fig. 1 Sampling stations of phytoplankton in sea waters of the Northern Jinmen Island
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Tab. 1 Seasonal variation of major groups of phytoplankton in sea water of the Northern Jinmen Island

. T A EEMajor group

 reason ¥ Diatom ' ## Dinoflagellate 5 ¥ Cyanobacteria 4l Total
2013.11 35)@53FH 5@ 7Fd 1 1Ff 41JE615
2014.01 30)E41F4 4JF5Fh A H 34)J746%h
2014.03 28J@39Fh 2J@2Fh g 15h 31J@42%h
2014.07 30/@47Hh 6J@7Fh g 1%h 37)@55%h
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Tab.2 Seasonal variation of phytoplankton abundance in sea waters of the Northern Jinmen Island

» Yt - k¥ Diatom F % Dinoflagellate 1% %% Cyanobacteria
Z=TiSeason Mean AifFRange P45 FE Average % V145 FF Average % “FH=EF Average %
abundance abundance abundance
2013-11 34.73 13.10—49.90 9.31 99.78 0.32 0.18 0.20 0.04
2014-1 73.28 33.00—283.80 22.25 99.65 0.45 0.35 0 0
2014-3 39.29 19.80—62.40 14.06 99.81 0.45 0.14 0.60 0.05
2014-7 41.05 15.40—95.60 13.40 99.44 0.48 0.56 0 0
Aﬁifﬂféﬂ 47.09 13.10—283.80 14.76 99.67 0.44 0.30 0.20 0.03
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Fig.2 Horizontal distribution of phytoplankton abundance in surface waters of the Northern Jinmen Island
a. 11 A3 )ZSurface in November; b. 1 4 3 )ZSurface in January; c. 3 H % JZ Surface in March; d. 7 3 )2 Surface in July; [ The same

applies below
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Fig.3 Horizontal distribution of phytoplankton abundance in bottom waters of the Northern Jinmen Island
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(22 BEPE AN SIRE o IASHIT TC (033 Ui A ) 24 20 2
IHTERER KRG, FIEAY I S AR MRAK,
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Tab.3 The dominant phytoplankton and their dominance in sea waters of the Northern Jinmen Island

Z=45Season

35 FhDominant species 2013.11

2014.1 2014.3 2014.7

#Surface JKBottom FSurface JEBottom #Surface JE&Bottom #Surface JEBottom

55 A5 ff1 3 Ecampia zoodicaus — — 0.33 0.30 0 0 0 0
2255 JL.IN W 3 Guinardia delicatula 0.13 0.11 _ _ _ _ _ 0
‘B 2k ¥ Skeletonema spp. 0.10 0.14 0.14 0.16 0.21 0.24 0.10 0.14
B+ 5 Paralia sulcata 0.05 0.05 0.13 0.16 0.28 0.34 0.10 0.12
TN BE B Thalassiosira exigua 0.12 0.09 0.20 0.18 — — 0.04 —
7 & B AT dsterionella notula — — 0.04 0.05 0.34 0.27 — —
JieHE M B Chaetoceros curvisetus 0.03 0.05 0 0 — 0 0.23 0.25
1 H 22 #ENitzchia closterium 0.05 0.07 — — 0.04 0.03 0.06 —
URMAR G #Bacillaria paxillifera 0.11 0.03 — 0 0 — 0
SH A BE Chaetoceros abmormis — — 0 — — 0.03 0.02
/NI B Leptocylindrus minutum 0.02 0.06 — — 0 0 0.02 0.03
i F M 58 Pleurosigma angulatum — — — — — — 0.03 0.05
SE1N 13- 3 Pleurosigma formosum — — — — — — 0.04 0.06
T — R r<0.01
Note: —The dominants index Y is lower than 0.01
F4 S HRREEFHE S EENET TR
Tab. 4 Seasonal variation of diversity and evenness of phytoplankton in sea waters of the Northern Jinmen Island
L PR SR
ZEiSeason ¥){EMean AF i Range ¥J{EMean AP Range
#KSurface JKBottom  FSurface JKBottom  KSurface JikBottom — 3KSurface  JKBottom
2013.11 3.61 3.54 2.92—4.04 2.58—3.91 0.82 0.84 0.77—0.88  0.79—0.88
2014.01 2.75 2.84 1.93—3.41 2.26—3.21 0.73 0.73 0.56—0.81 0.61—0.79
2014.03 2.24 2.16 2.02—2.55 1.82—2.43 0.63 0.61 0.55—0.74  0.55—0.68
2014.07 2.88 2.92 2.18—3.37 2.54—3.32 0.75 0.75 0.61—0.88  0.62—0.90
PU=ZE}18 Annual mean 2.94 1.82—3.91 0.80 0.55—0.90
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SE T [ R K RE R R 22 B AUBE 0 AT

WA, 52 18 2 I TR R Ak A7 22 S s, A
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Tl o WUR — MR AR IR AT T, AR
SEMEL R AR A, VR N B ARSI IR A 2 R AR UK
(i s A 0 20 R R A S R A 2 I Y
ENAS, LM RS Z ANF(EE 6), BT I
AT T B e A SR 3 B A ) O DA A
EHE. RMERME RER NI, &3
(12—2 ) LB 7 8 Jg v &, BRI B2
(3—5 H)FNE Z2(6—9 H ) 43 7 LA A 8 J8 Al i 2%
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Tab. 5 Comparison of ecological characters of phytoplankton between sea waters of the Northern Jinmen Island and its adjacent sea

regions
‘\ - YR PR e X ik iR
#§18Sea area i ] Time Species Average abundance Station Survey region Method Reference
richness (x10°cells/L) number yres
JE I T75H West 24.0°—24.5°N, R A o
Xiamen Port 1989.4—1990.3 129 14.06 7 118.0°—118.1°E net M43, 1991
JZ 177 8 2R v A s k
24.0°—24.5°N, PIRE  FREERAE,
Eas)t(gmd West 1990.2—11 141 39.10 26 118.0°—118.4°E net 1994
lamen
BT ) Sy AL R i 24.4°-24.6°N,  FUFE iR,
North and East 1990.2—11 157 60.95 23 118.05°—118.4°E net 1993
Xiamen e
JZ 115 7R i East 24.4°—24.6°N, M 7iE R,
Xiamen 1990.2—11 a 36.50 8 118.05°1182°E  met 2000
KU 5 Ji i1Dadeng 24.45°—24.65°N, M #ih RAITAR
surroundings 1990.2—11 134 6.45 10 118.05°—118.50°E net  H4H, 1996
4115 b B North 20131120147 0 47.09 s 24.33°—24.65°N,  JKFf A

Jimen

118.25°—118.55°E  water
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BERAE o 2 A AR MR B S e B T, 1
I THSA S 25 o0 A, P SR TR R ME— — A
JEV A ] 20 03 AT R A B, KA o B e 1 B 2%
R TBAEFFERIC, EREFEFER S, S
LA HAL . £ JE B 25 i (Skeletonema dohrnii) %
FEAZFEMFERHI, K E S SR HAL, 3T
HZEMKENAE KA TR & KE 5% (Skele-
tonema menzelii) #Hi B 5 #(Skeletonema tropi-
cum)~ V.24 i 2% ¥ (Skeletonema ardens) FHE K
H 2k ¥ (Skeletonema grevillei)# /& — /£ 2 2= H
i,
3.2 FIFEMFEETHEIMERETFRIKEK

I HEYESIAR S B 7% UK.
bR R ) B S AR R T (R Pearson AH KM 5)

(R NHEY, KIBAAELL A Sy £ 23
BEMFAEG, SEEILAMLA S F R EIK
BEMFAHR, BEFEMEES1IHFEIEMLKR
B, 577 2 BE SO OG; VAR TC AL RS T R #h
AN TE 1 R A ) o 5 e B 5 2 D A0 3 3% KA
e 3HFREES FRIREG N A - A B &
AV AR X K IR E13.21—26.92 C i 5, T
TR K, B AE29.41—31.4178 4k, Eh 1 &
1, 37 s, KR 7 A s, 3H &RAK. KIRTE
11 HEH, “F120.87°C, TR Y A K, (HAX
V) A R D R R I, 3 AR R .
11 H R T 1 AR, WY A KT
P BEVE FAN 38, T A 1Y) 3 B AR A0 5 K i A7 2% D) AH
5%, KBTI f N AR5 R 8 B 9%, 1
FE WA A AE 8 A RV R T 52 [ R FEE BN,

=6 I JALERAM $BIEIE U a0 FHE A B ML

Tab. 6 Comparison of dominant phytoplankton in sea waters of the Northern Jinmen Island and its adjacent sea regions during one year

VA gE]

ifF18Sea area i 7] Time ::litli];); F E At HFMajor dominant species Mﬁﬁ d 1?6 12‘;?;1%::
RN . 1 ) H 4% BESkeletonema costatum TeHE A B
&I ]@{%}\)Vo?tst Xiamen 1989.4—1990.3 7 Chaetoceros curvisetus. H BT #EAsterionella RitEnet Mk, 1991
Japonica~ U [T #E Coscinodiscus centralis
T BB 4% i Skeletonema costatum JEBEAA T
JE 15 R VPP | East Chaetoceros curvisetus~ &It [ 7 8 Coscinodiscus W Benet N A
and West Xiamen 1990.2—11 26 asteromphalus ZETEHELTE Thalassionema ne 1994
nitzschioides
b - ek f B Chaetoceros curvisetus WP I'E 5% S Py At
i jﬁ?jg:f&ﬁiﬁorth 1990.2—11 23 Skeletonema costatum- B2 [ i35 Coscinodiscus - M Ffnet ¥ Jg;%ﬁ’
asteromphalus JRAGME#Bacillaria paxillifera
itk f B E Chaetoceros curvisetus TR 4 B i B
JE |15 Z#FEast Xiamen  1990.2—11 8 Skeletonema costatum- W H [ 57 #: Coscinodiscus M Ffnet 2% 00 R
argus~ I B8 Coscinodiscus asteromphalus
I i % F B3 Chaetoceros curvisetus~ " H 2k - .
j(ﬂl%“uu?ﬁrgﬁgacsleng 1990.2—11 10 Skeletonema costatum FAREWARL#EParalia sulcata M Ffnet *%%Egﬂjg\
g 22 JI% [ 095 Coscinodiscus asteromphalus ?
175890 ﬂﬁ%TETj?ﬁP@alia sulcata- ’%’%?%Skeletonema* ) N
North Timen 2013.11—2014.7 15 spp.~ T/NIEFEEBE Thalassiosira exigua JRBEMAEHE Kifwater  AHFF

Chaetoceros curvisetus

F= 7 FFHEYEE SIMERE T HIPearsonfA X

Tab. 7 Pearson correlation analysis between phytoplankton abundance and environmental factors

Ff 8] Time i & Temperature (°'C) 25 Salinity EIF¥ISuspended matter (mg/L)
2013.11 —0.504*, P=0.023, n=20 —0.653**  P=0.002, n=20 -0.317, P=0.173, n=20
2014.01 0.081, P=0.720, n=23 —0.809**, P=0.000, n=23 0.458*, P=0.032, n=23
2014.03 -0.247, P=0.234, n=25 0.188, P=0.368, n=25 0.171, p =0.414, n=25
2014.07 —0.130, P=0.565, n=22 0.138, P=0.41, n=22 —0.453*, P=0.034, n=22

I} 7] Time 4% % a Chlorophylla (mg/m’) V% T HUADIN (mg/L) P B £hPO,-P (mg/L)
2013.11 0.549*, P=0.012, n=20 0.368, P=0.111, =20 0.255, P=0.2787, n=20
2014.01 0.950**, P=0.000, n=23 0.834**, P=0.000, n=23 0.726**, P=0.000, n=23
2014.03 -0.170, P=0.417, n=25 —0.004, P=0.983, n=25 —-0.390, P=0.054, n=25
2014.07 —0.138, P=0.540, n=22 —0.350, P=0.111, n=22 —0.249, P=0.264, n=22

AR R K F20.05; A 5 1 18 2 1 /K 520,01

Note: *The significant level is related to 0.05, **The significant level is related to 0.01
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SEASONAL DYNAMICS OF PHYTOPLANKTON COMMUNITY AND ITS
RELATION WITH ENVIRONMENTAL FACTORS IN SEA
WATERS OF THE NORTHERN JINMEN ISLAND

WANG Yu, XIANG Peng, YE You-Yin, LIN Geng-Ming, YANG Qing-Liang and LIN Mao
(Third Institute of Oceanography, State Oceanic Administration, Xiamen 361005, China)

Abstract: Based on four cruise surveys carried out from 2013 to 2014, we analyzed phytoplankton community struc-
ture and seasonal pattern and compared them with those of the adjacent sea area. We also assessed the relationship
between phytoplankton and environmental factors and potential influence by the second phase of the Xiamen Airport
Project construction on phytoplankton. A total of 82 species (excluding unknown taxa) belonging to 43 genera of 3
classes were identified from 95 samples, in which diatoms were dominant in both the species composition and the
abundance. Dinoflagellates was the second-largest group. Cyanobacteria was the least with only one species. Signifi-
cant seasonal changes existed for phytoplankton species composition and abundance. Species richness was the lowest in
March and the highest in November. The annual average phytoplankton abundance was 47.09x 10’ cells/L with the peak
in January and the minimum in November. The dominant species were diatoms including thirteen species: Guinardia
delicatula, Ecampia zoodicaus, Skeletonema spp., Paralia sulcata, Thalassiosira exigua, Asterionella notula, Chaeto-
ceros curvisetus, Nitzchia closterium, Bacillaria paradoxa, Chaetoceros abmormis, Leptocylindrus minutum, Pleuro-
sigma angulatum and Pleurosigma formosum. In detail, Paralia sulcata and Skeletonema spp. were dominant species in
four seasons. Shannon-wiener diversity index and Pielou’s evenness index indicated a more integrated and stable state
of phytoplankton community. Compared with adjacent sea areas around Xiamen Island, the Northern Jinmen Island had
medium level of richness of phytoplankton species, similar species composition but different dominant species and
higher abundance. Pearson Correlation Analysis indicated that phytoplankton abundance was remarkably nega-
tively associated with water temperature in November and was significantly negatively linked with salinity in January
and November. Phytoplankton abundance were correlated positively to suspended substance in January but negatively
linked in July. The phosphate and dissolved inorganic nitrogen were significantly positively linked with phytoplankton
abundance in January. Chlorophyll a content was positively associated with phytoplankton abundance in November and
significantly positive in January. Phytoplankton abundance in March was not clearly related to environmental factors.
The second phase of Xiamen Airport Project mainly affected phytoplankton by massive suspended substance and shock
wave during construction period. Moreover, ocean engineering cases indicated that phytoplankton abundance of investi-
gated water began to rise and the disorder of dominants succession gradually recovered to the pre-construction status.
More investigations of phytoplankton after completing ocean engineering projects are required to assess ecological af-
fect by the second phase of Xiamen Airport Project.
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