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Abstract; A cruise was taken in October 2015 to determine phytoplankton size structure near Zhangzidao Island and
adjacent waters. The surface and bottom distribution of size-fractioned phytoplankton and its correlation with environmental
factors were examined. The concentration of total chlorophyll a, microplankton (>20wm) , nanoplankton (2—20wm) , and
picoplankton (0.45—2pm) were measured in the surface and bottom layers. In the surface layer, the total chlorophyll a
concentration ranged between 0.52—1.25pg/L with an average of 0.76ug/L. The corresponding concentration for
microplankton, nanoplankton, and picoplankton were 0.03—0.81, 0.33—0.91, and 0—0.09ng/L with averages of 0.19,
0.53, and 0.03pg/L, contributing 23.77%, 72.26% , and 3.98% of the total chlorophyll a, respectively. In the bottom
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layer, total chlorophyll a concentration ranged between 0.14—1.5ug/L with an average of 0.46pug/L, which was primarily
made up by microplankton and nanoplankton, which ranged between 0.04—1.04 and 0.08—0.47wg/L with averages of 0.22
and 0.24pg/L, contributing 41.46% and 58.50% to the total chlorophyll a, respectively. The surface chlorophyll a
concentration was significantly higher than that in the bottom layer. The vertical distribution of nanoplankton was
homogeneous, whereas the nanoplankton and picoplankton tended to be more abundant in the surface layer. The
concentration of picoplankton was lower than that of the other two size classes throughout the entire water column in autumn.
Significantly positive correlations were found between nanoplankton concentration and salinity in the surface layer, using
Pearson’s correlation analysis. In the bottom layer, significantly positive correlations were found for several pairs of
parameters, including the total chlorophyll a and phosphate concentration, microplankton and phosphate and silicate
concentrations, and nanoplankton and temperature. Temperature, salinity, and phosphate and silicate concentrations were

important factors affecting the size structure of phytoplankton near Zhangzidao Island and adjacent waters.
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Fig.1 The survey stations for size-fractionated chlorophyll-a in Zhangzidao Island
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Table 1 The physical and chemical factors in autumn in Zhangzidao Island
HAL T #JZ Surface layer JKKJZ Bottom layer
Physical and chemical factors M Mean value JiF Range S Mean value JiFl Range
HE T/C 17.49 + 0.59% 16.40—18.61 17.49 + 0.73a 15.64—18.64
hEE S/ %o 32.09 + 0.38a 31.70—33.03 31.91  0.13a 31.73—32.15
pH 8.01 £ 0.14a 7.50—8.15 8.05 = 0.15a 7.41—8.30
A TN/ (mol/L) 193.96 + 58.65a 53.17—342.94 207.36 + 52.32a 58.04—308.85
K% TP/ (mol/L) 1.78 + 0.99a 0.42—3.66 2.05 + 1.42a 0.47—7.44
Tt E: NO3-N/(mol/L) 0.03 = 0.002a 0.028-0.036 0.03 + 0.002a 0.027-0.035
WAYERER NO;-N/ (mol/L) 0.60 + 0.56a 0.01—2.08 0.18 + 0.24b 0.01-0.98
el NHE-N/(mol/L) 0.90 % 0.59 0.03—2.29 0.94  0.55a 0.06—2.00
A ICAHLA DIN/ (mol/L) 2.16 + 0.95a 0.07—20.00 1.15 + 0.67a 0.14—2.59
AR IALBE PO3 —P/ (mol/L) 0.42 + 0.25a 0.03-0.87 0.45 + 0.26a 0.03-0.99
Wi Si03-Si/ (mol/L) 11.91 + 4.78a 4.21—23.56 12.40 + 4.35a 2.23—23.05
AW (DIN/P)/ (mol/L) 10.73+ 17.38a 0.27—60.18 472 + 1.57b 0.31—40.95
Rk (DIN/Si) / (mol/L) 0.20  0.26a 0.01—1.42 0.10 + 0.06b 0.01-0.25
FEREHE (Si/P) / (mol/L) 43.88 + 47.02a 5.84—193.49 42.09 + 38.81a 3.58—165.67

TN: 2%, Total nitrogen; TP: &%, Total phosphorus; DIN: ¥fi#JCHLA, Dissolved inorganic nitrogen; 7 AH [l b B2 [H] 4 A AN Rl 7 B: A 4L
P IR B2 )2 5 . 2
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Fig.2 The chlorophyll-a of surface and bottom layer in autumn in Zhangzidao Island
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Fig.3 The microphytoplankton chlorophyll-a of surface and bottom layer in autumn in Zhangzidao Island
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Fig.4 The nanophytoplankton chlorophyll-a of surface and bottom layer in autumn in Zhangzidao Island
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Fig.5  The picophytoplankton chlorophyll-a of surface and

bottom layer in autumn in Zhangzidao Island
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Fig.6 The contribution rate of different sized chlorophyll-a of surface and bottom layer in autumn in Zhangzidao Island
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Table 2 Pearson correlation analysis between Chl-a and environmental factors in autumn in Zhangzidao Island

Kz Fisk W BEC MEE WFCHUR  RREBLBE
Water layer Fraction T S pH TN TP DIN PO -P Si0% -Si
#Z SRR a 0.122 0.101 -0.206 0.185 -0.098 0.161 0.188 -0.146
Surface layer >20pm 0.152 -0.123 -0.162 0.074 0.142 0.054 0.352 0.008
2—20pwm -0.080 0.378* -0.111 0.239 -0.320 0.272 -0.244 -0.260
0.45—2pm 0.279 -0.147 -0.013  -0.145 -0.1791 -0.351 -0.179 0.022
i BHEE a 0.346 -0.131 0.231 0.116 0.046 0.288 0.541"" 0.348
Bottom layer >20pm 0.280 -0.132 0.180 0.111 0.100 0.292 0.555"" 0.441"
2—20pm 0.396"  -0.085 0.276 0.098 -0.105 0.171 0.322 -0.025
0.45—2pm 0.205 -0.069 0.310  -0.125 -0.143 0.347 0.164 0.427"

TN. A&, Total nitrogen; TP &8, Total phosphorus; DIN: ¥ f# GHLEL, Dissolved inorganic nitrogen; * F/RZEF I « =« FIREF
B3

3 e

3.1 TRUFAEYR G A F Y S A A

JE 1 IRy A, T B AU PR LR & 0 i g o, JR Tl VAR, AR SIS SR D, o Ui AL R 0 45 1 v o
FREIRAY /N (>20um ) FIFHR (2—20m ) P77 AR ) 90k B2 I 6 443 32 1) T vsg T B0, 10 3R 28 ( 0.45—2pum ) 7%
VR A 14 0 P DU B 245 2 1y P o T /N 71120 AR e Y, 458 I 90 Bk 2 /N TR R o 2 7 3 A A0 L 2 2
i R AL, TR P B M X B B STRRRAR T 5.45% EARTT S iX — M (£ 3)

R3 ARG EHHZFHFEMNRERLR

Table 3 Comparison on the size structure of phytoplankton in the different latitude in different periods

T/ DR AR 2 Autumn B
Waters/ contribution rate >20wm 2—20pm < 2um References
KI5 Daya bay 62.9% 18.1% 19.0% [13]
ZRIf Fast China sea 19.05% 71.43% 16.67% [1, 14]
R H I South Yellow sea 20.83% 62.5% 16.7% [1, 14]
JEHITS Jiaozhou bay 62% 36% 2% [15]
AT This research 32.61% 65.38% 2.01% —
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FH 5 B ARV Rk 2 /N (> 20 um ) AR R VR VFEAE ) ( 2—20pum ) 1973 BTHR R 3501 4 32.62% Fil 65.
38% , YR AT, HATIZZ AT IR R O A S s R B, B Ok R B e e 2T S R A Sy, 5 DL BT
g SR — 30, F— A5 U W AR TR IR A & 7K TR el T | R 5 K B IR AL (> 20um T 2—20pum ) 114 EL 1 AH B
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AU RFIF I AE 2SR5 A2 B A e B TRERE O kU iR /K R 2 v K P R B ) | L i R R 95 485
P REBUH AR IX R A RFAEN ™ ERIFFT R KSR 5B IR MBI K S m 3 S SR K
FOTPUAAE Y = B A AT AR S VR IR T S AL R U LR M SR YT KT T AR AR K R AR
TN, M LRI TR T — 308 553k M 2 R JU i m s 2 347 AR R, BT 43 a K 3
FofORE R A A Tk B () 3R I 2 25 (R 43 AT G AR R (B DX 347 ) IR 5 W 5% Y 3 AU DX 340 1 B A I A
TR, H3R)2 8 T2, 008 5 W sel 07 e e, LT B8 3 R R /KO 2 = A 7 B i3 (3 4) , AT 5|
A LT A P 2 28 a Wk P /KT i 0 3 0, 0 Y R R R S A - 5 B AR K SRR VAR R )
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Table 4 The physical and chemical factors in autumn in Zhangzidao Island

AL N BT 5538 Zhangzidao island L5 5 338, Wumang island
Physical and chemical factors %2 Surface layer JiEJ2 Bottom layer 2 Surface layer JEEJ2 Bottom layer
TBEE T 17.25+0.41a 17.10+0.52a 18.0120.60b 18.35+0.17b
RS 32.1120.34a 31.96+0.12a 32.03+0.48a 31.80+0.04a
Wi JCHLA DIN 2.83+4.12a 1.09+0.66b 0.68+0.70c 1.31£0.72b
IR ICHLEE POY -P 0.36+0.25a 0.36+0.24a 0.55+0.19b 0.65+0.20b

T RAE Si0%-Si 11.04x4.15a 11.52+1.97a 13.85+5.74b 14.35+7.14b

DIN: #f# JGHLA, Dissolved inorganic nitrogen ; &5 R b 38 2 [B] 45 5 AN [ - B 0 500HE 2R s Al B2 1) 22 5 B 3

3.2 VRUFFEYIR LS5 K B 5 e DR 2

VR 7K P SRR e R S S TR IR A K A E L BRI R SR AR v B (0 R AR KRR B L R 2 TR T
Wy HE e ARG S AL S I A . BRI R RE FREE E SRR R B LA TR I S A 1 S A TR A A
P LE L R DGR R 722 L s SR R T PR U RV 5 P A R i) S TR RN R ARG Y NP Si
JEMFPEIFIAAE Y A K AT A 33 TS TRDEE X PR B[R], DAL JLI0E 35 3 4047 vT RSN PR AL 4
AR B RRI T2 ARBETE 454 Fisher S50 Justic 255 H A4 R 5 125 06 JA0 BT A8 1 1 S 410 300 T 38 14) 7 e L4
ST Z RN E SRR R 2220 i 15 K AR AT IRk 2R 2 DIN<2 pmol /L, H DIN/P<10,Si/N>1( % 1) , 4%
S WS T 1y B AT IR 25 2 8 5 SR A7 A R PR, JC LU 5 Wi 1 5 Bk R I Ui A A K R R T 54 11
FHERNT, 5FEH skakar ) LR 45 RA—E

TRUGAE R G S5 B 20 A 5 7K S L e R 07 R R A B B e A AR AR B U A G, B FR KR
IIHTRTE BT B K AT I8 T R —J KK TR o, 2280 188 508 2 KR BB R W R T R K —
KK BbRAEH Si/P=43>22 ) fA7ERETCRIGTERR T, AW 52 45 2 W R kR 2 Bt 4 R a R DL S/ AL i
W) (>20wm ) 9 JBE 5 W Rk vk B 24 R B R TE MG , 3% W B R 56 v i A Kk 2 /N D PR T AR 40 ( > 20 ) 2B K 1Y
BREIA T, TS ST Ie s R R I BB T 5 W U 2 PR e O 3 5 BN Gk e RN 43, 455 6 Fh
2 FNRT 1 Fh R ST W RERR SR R R AT B IR R Y e BRI, Bl A AT K
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F18°C ) WA IT W2 /NI IR ( >20pm ) ¥R BE 5 T 1 6 Wk B 2 TE A G, R IR R R 1T BE N 5
i Bk 2 B VSl N AL TR A ( >20m ) AR R Y T EEH F

TR AR R A Bk B2 B SRR I AT 22 A1, KA FR A g B DL 28 SR sh i K i
(4R A T80t RE X VP AR 4 (R R R s R P A A R R 15 SR R S K AR R T DL S
TR PRI L B 5% & B, A kg EL R A7 8 | (B0 7 8 | Ve i | 35 | S TR0 O 3 0 /) A6 o ke i e |
rh BRI R D DL 2 T A AN 2 . MeQuoid 25 X6 RS M7 35 0 s A28 AF 9T 26 B, JHORE A2 31 FB 7 8—
48w, 17 10— 18 wm & Bl A0 S 4 A o 48 1 380 ) | 24 0o T v 5 [0 0 o8 O 52 LU AR R 9 6 I, 4 K
22O R BEFP IS ) A0 M ELARAE 3—20pum , 1717 52 7 4 (%) 240 . B AR AR ARV R A, B 0 Y R A R 7E 40— 100pm
ZIES WAL R R KERZ B R o ERTRIZ, REMA (2—20wm ) TRIFE Y E B &K
TERE, HEREMW(2—20wm) PRI B ST (72.66% ) B2 5 TR 2 (58.50% ) , Bk ZE 1y K IR AL TR 3
Pt D1 A A A s TR R S L P, B AR ARE IR vl e A I A SR A K sl B DL B B R A R T
RE S R WA T2 Sk 28 I 2 TR I R R 5 ) AR AL I T L R 2R

B RO R T B S L A AR 2 R AR E 197 5 2R B FEAT A A FIRE fl R h 25 TS B
SR K2 Z AT SO 25T AR S8 T B0
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