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2007 4 10~12 H (RKZ=) 75 & V5 i Ul S FLARBIT I 3IT i T SR DUAN =15 (1 B3 -4
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1. Gl K ARG T, B, K=, 4= Chla & (i FIAMH 4)
W4 0.74 mg/m®, 0.64 mg/m®, 1.04 mg/m®, 1.11 mg/m®. As[lifgdf, Chl a & ANA]
M AR, IR R T B> > &5, Pl hSF> K> &
B> HIFE, MR LS K> B> . R L, ChlafrEZE
SERGHE, . KEFZNERY, AFEAS5MIRE . FFEMEZE Chl
a FZZ LA P RREIN S0 Ny P LRSI, k= Chl a 76 p ki ) 252
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Abstract

Four cruises, which were in the Taiwan Strait and its adjacent sea area (TSA) in
July~August(summer), 2006, January~February(winter), 2007 and in April~May
(spring), 2007, October~ December (autumn), 2007, respectively, were carried out to
study the temporal and spatial distribution patterns of chlorophyll a concentration and
primary productivity, and the size-fractioned phytoplankton and primary productivity.
In the meantime, seasonal distribution features of chlorophyll a contents and their
environmentally regulating fators in the Taiwan Strait and its adjacent sea area were
discussed based on the progress of ocean physical and nutrients transportation during
2006 and 2007, the results are as following:

The mean value of Chl a concentration in the TSA was 0.74 mg/m?, 0.64 mg/m®,
1.04 mg/m?, 1.11 mg/m?® in spring, summer, autumn, winter respectively. The seasonal
variation pattern of Chl a concentration had a obvious change with study areas. It was
spring>summer>autumn>winter in the northern waters of TSA(NTSA), spring>
autumn>winter>summer in the Middle waters of TSA (MTSA) and winter>autumn>
summer>spring in the southern waters of TSA (STSA). In vertical direction, Chl a
appeared serious statified phenomenon in summer and this phenomenon were weaker
in spring and autumn. It was Equally distributed in winter. In spring and summer,
phytoplankton was much stable and limited much by phosphate and then nitrate in the
TSA. In autumn, Chl a contents were mainly influenced by temperature in NTSA
while phosphate in STSA. In winter, Chl a contents were mainly influenced by
temperature in NTSA while nitrate in STSA.

The mean value of PP in the TSA was 332.3 mgC/(m? « d), 478 mgC/ (m? « d),
331.53 mgC/ (m® -« d), 330.2 mgC/ (m? « d) in spring, summer, autumn, winter
respectively. The seasonal variation pattern of PP was spring>summer>autumn>
winter in the NTSA, summer>spring>winter>autumn in the MTSA and summer>
winter>autumn>spring in the STSA. In the entire study areas, the vertical distribution
of photosynthetic rate mainly have four basic patterns in spring: standard single-peak
type, weak single-peak type, straight type and decrease type; four patterns in summer:
standard single-peak type, weak single-peak type, decrease type, and “S” curve type;

five patterns in autumn: standard single-peak type, weak single-peak type,
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incremental type, decrease type, and “S” curve type; two patterns in winter: weak
single-peak type and decrease type. In spring and summer, PP was much stable and
limited much by phosphate and then nitrate in the TSA. In autumn and winter, PP
were mainly influenced by temperature and transparceny in the NTSA and MTSA, the
same effect happened in the low-temperature and low-salinity waters in STSA. In the
high-temperature and high-salinity waters, PP was mainly limited by phosphate in
autumn while nitrate in winter.

In the NTSA and MTSA, nanophytoplankton dominated the biomass in four
seasons, the maximum dominance degree appeared in summer and the minimum
dominance degree appeared in winter. Nanophytoplankton aslo dominated PP besides
in winter, the maximum dominance degree appeared in summer, The dominance
degree of three size-structure of phytoplankton that contributed to PP  were
approximately equal in winter. In the STSA, picophytoplankton dominated both
biomass and productivity in four seasons, the maximum dominance degree appeared
in summer and the minimum dominance degree appeared in winter.

The result of vertical biomass distribution indicated that there were much
differences among microplankton, nanoplankton, picoplankton within euphotic zone
in spring, summer, autumn. The analysis of vertical biomass distribution showing that
microplankton was mainly in surface and near surface, nanoplankton in subsurface
and middle of euphotic zone, picoplankton in middle and bottom of euphotic zone.
Three size-fractionated phytoplankton were equally vertical distributed in winter.

Both temperature and phosphate were the important factors to conduct difference
of size structure of phytoplankton in NTSA, MTSA and STSA. In addition, irradiation
and the stability of waters would be more important in regulating vertical distribution

of size-fractionated phytoplankton.

Key words: chlorophyll a; primary productivity; seasonal variation; size-fraction of

phytoplankton; environmental factor; Taiwan Strait



F1E 4 it

1.1 HER a MPOREFHHARER

YN EEO a2t ek, WILAA Chl a. b Alc, Chl afffET
A, KA AT E 1~2%, il S i 4 A 4 5 R0 e it
AKNEASREE B R bR o LR W IR I R ANMBEAE 2= SR, i HAED
Ao B, Bl B DL BKH & (Sarmient et al, 1988)™ 5% M 5 4= BR[1) < A8 4k,
(Philip etal, 2003).

TEHEAERE I, F Chla —#E ) — AN H W3R R TSN S 2 T PP VT
PP XFRMIRAIA= ), EFeTFI Y. Y L B FRa w55 Ak =, dl it
JeE B 2 & G A AT 2 BE 1 RE )« PP — R LARE R (B RE4F) P
RIS ] 52 () A HUR B A B R 2o, B gCI(m? = dl), IR AL ) A U e v 2 2
R A3, BRI DG RESEICE IR ik, FETCHUIRFAL A HLER, FERII 5
oo NI AR B R) 2 D i b HE A 5 Bt AR A7 (W) e it 32 30 AR ) 40
AP AR T 90% UL BRI L A, PE O BOAL AR, Rl
YR AR 36.8<10° t, S RkHb Y PP S AT, LA i X sk A I
S TR AR 100 , JL7 e AR A2 [ B et A0 A oy R e AL A 1 6 1) 30% (Lalli et
al, 1997), HtAf W, ekl B RER, WL il
B RGAGAN LT 4E S R BV , B AU A VR A ™ T Ak 5%
P RN ARG —, i HAEE K BRI VRS . KR, BT
T B A S B REAS A2 38 R G AR A D RERE I 0 B R AN R il 2D ) A 2

W, TR Chl a B PP AT A 1 R A e AR IR 2 4
THAEWT U RS RGN V) A S B S A IR o 45 24 T o PR A )
A E PP A AL B A W X B A AR A RS BN S R G 8 ) 27y
fiE o A=Wt T AL 3 ) By AR D IR LA 85 ) LT 24 SR A AT A — A5
EPEAEY IR AR AZ DT ST R B



B
o
ﬁ
&

1.1.1 BSMER

1949 41, Amon I UCK HI 73 66 R & K AL B 4% 3 (Amon,  1949),
b v A Y 1) 7 A 2 3 ek e AR I B B2 N 24 1952 4 Richard A
Thompson 15 K 736G LT THE 2 OWE ST, U T g Khds Chl a 2
PPt Z % (Richard etal, 1952). 570 )G EVRAREL, 5200004 N E AR ok
I 8 25 TR B8R, BT Bl 2 i #. 20 14 60 44040, Yentsch
A1 Menzel I FH2¢ 63200 e 7K+ Chl a Al EE Chl a (Yelltsch and Menzel, 1963),
MIEZJa T3 R ZOCEAER T Chl a & BR8] 7 ik E.
Lorenzen(1966) 1A 18 F Turner 5%t 13 S 5 /K FhiG A4 I S 3 Ui I (1) 7%,
R TNERAT T 21 d Wis EESSERUII, 3G T K S I X R
A5 A 45 B (Lorenzen et al, 1966), X PP /7 ykgtih AWk, AXAE 90 FEAR
BUmAT (Araretal, 1997), 4 M52 i A R Chl a il B E 5k —
20 {48 70 FFAX, R OIS T EOR PR, AT K TR R bR S 1
ENEVRZY7/50 8- (DT3B 1S 597 NSl |4 1 S N 5 S S (A TR S - RPN
(Jeffery etal, 1999). 80 “FAX, wmiRLBAH ARG HA H T HEXTHEZK RS 2 AT
A HER ) 2 T ) 52452 (Mantoura et al, 1983; Wright et al, 1984; Roy, 1987).
27 90 AR, HPLC ELFH] I KBS HEE (-4 22 704, Bianchi &5 A\ 56 5 7E MG &
AT S VY BRI B IR R B (O SR A A L), T DL AR bR
TR 2 W KRR AT o) I3 1) (Bianchi etal, 1990; Bianehietal, 1995;
Bianehi et al, 1997). #ERFAZEAIOCRETE. SO6IE LK il g e 4 akifs
BN FEAT T KR Ak S R A LA, B AR I A TR e A A R, B
A A LA B i S0 2 TG 1R IR kA R BTN ROBE I X AR i A, B BA
Kishino 5k}~ % (Kishino et al, 1986; Gitelson et al, 1990; Gitelsonetal, 1992,
1993; Giterlson etal, 1996)4 i 1 IUAEI AL 9 i BE (1 )5 2R S i 4 %
WL, XA TRz ek nT AR R R VS N AR E R 2 () Chl a EAT (G 5. o
— MR LR S 2 A 1 TR S 1978 4F i SE [ A ) Nimbus-7 T, #5301
IKEEAE S~ A K C 13X (CZCS,  1978~1986) LI AL 66000 /K
K% (Evans etal, 1994), 4R} 5T K KO 7T e ot i8R, 72—k
FH 24 I (R vE /K (A RE SR SIS . 20 tHAD 90 ARARAKIN, Wit 98 i ik B v /K
0 P A AL %A% SeaWiFS. MODIS. MERIS. GLI. CMODIS H4kTH7%, bRt ¢
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DGR SRR AN CREAN T LA RR B B, 1l 28 20 492k, 5 [ 2 0] i
JEAE BRIV A T KR IR AR S AE(McClain et al , 1998, 2006; Gower
etal, 2007), Watson %5 £ 22 ik 1R /K (a2 jBOU Chl a 26 Bt D& iz 4Bk
HEVE PP 43 At Ot (Watson et al, 2003). Huy, wIELZIGE 2% = KD H R LE
A4 HAEA WSt . SR s R R PRl (4, (8T B BRI s . ik
AN AE I AR I 3R, RIS 1 I T, (B ARG B ARG i S 22, A%
AR S RO A0 5 AN v R K T AR B PR 5

MR R G PP AU AR . F A 1927 4F T.Gaarder Fi H.H.Gran & X
YR8 ORISR 06 A P AR (el A5 FE5%, 2000), PP RS9 S AT
TRAERZED, HErh ik —3 WA FDR R 5K Py S RE R

AN EORE 2 1952 P4 RLE K Steemann —Nielsen &7 T ISR 1 ]
B 2% (C) 7R BRI 5 HE VRS 4 PP(Steemann et al, 1952), X Fh 74454 4
e )5 A AETR T SRR A i DR A I it A T3 PP AR K Wi
B T2 ook, JERRBRIGEE R PP AR OUAE Y T ZEAR Kl T . 1955 4F
Steemann—Nielsen {5 &7 5. 1) 3 i Sl 91 78 R 0K 78 v o B2 3 i A 400 1) A 7 g 1
(Steemann et al, 1963). 1969 4, J.H.Ryther ¥jtth FLfErE o KVEX . WA X R0 1
TR = Ah 2R, Gl I 3 A 45 R 155 AN R DX i R A ] i ) e, RS U
=K X P37 543 3 g 50, 100 A1 300 gC/ (M @), FFIA N S EREEANIVEL)
oA 20X 10°tC/a(Ryther, 1969). —4E J&, Koblentz —Mishke 5445 7000 /Ml
SIS, it il T ki PP (M or Al o A SR e K80l 1o
FRRAL: NP RHT DTE TR, VAR A DX I VR, 7 T 2 3 DX R I AR X g
Y, JEFIHEIN, W R A A U R I PP P AN 70 mgCl (m? «d),
LT R % 340 mgCl(m? « d), Wy iERIR R, ik 1000 mgCl(m? - d). A
A T PR IR 442 7 5k 23X 10° tC/a(Koblentz ~Mishke, 1970). 1975
AF Platt 517 iF 24 30X 10° tC/a(Platt and Subba, 1975). 1979 4 Eppley H! Peterson
WA K 9124 A 7= FeAE 19~24 X 10° tC/a 2 [i)(Eppley and Peterson, 1979). Shushkina
SERRYE 1968~1982 4 AN 130 ANubiALZRENAT BERPECE Al VT A BRIEVE A L K
54X 10° tC/a(Shushkina et al, 1985). Chavez #1 Barber(1987). Berger £%(1989)f
T, MPEAE R PP 2004 30X 10°tCla, M3 Martin 25(1987) 4%t s PP $2
4 51X 10° tCla(s LA, 2R, 25/, 1999), 1997 4F Lallis A1 Parsons U
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VPRI R AR A Pl 37X 10° tC, L RVEIX hy 24X 107 tC, WYXk
11X10°tC, EIHAXALA 1.8 10° tC (Lallis and Parsons, 1997). wfkski, Hi
TEXTHERE PP AT ZE LI 2 tH P 2

o ANE KRR RSN PP RS 1 & i . 1967 4F Dugdale F1 Goering & H!“ 8
A )7 ], AT A BE NI A 7 2 A R AT — Tl g 32 A mT BRI 43 o A
FOGZZ AN IR 2 PR ER I 2, RILEL PP AT LUK 43 7 2R A s g A
FAEAEF Py FEEORIE PRI N MOV AR, 202 NH-N,
S22 AMEAEI N BRI HTR, TEE NOa-N, HFE N JESCHFIIE 4 PP K
NFAEAET), O N SESCREIIASE 5 PP AR BT 07, IR A A ) 2 IR
2 1 75+ i (Dugdale and Goering, 1967). PP [IixXFhd 4, BV 5 45 )
A TR, WS R IA THEAE RIRE . FEZERE, Bt
FE IR AEAR R R AR T U 1 05 1 B B 0, 10 i 2 D e e 1 Y3 e RS
i CO, (R I BE ) AN A BRI AR AT BE 0, IR 0645 PP X Fh Rt Xl 4 H
AT ZFRZIE X PiokxtABkiE PP AE A= g (118 i 45 R W Al T HE
T B G A PP A TR AR, f ELHIAH 2 AN K b it Chavez 1 Barber(1987).
Berger 25(1989)fitiil, WFEAER PP 2024 30X 10° tC /a, Hrbii ™ 1 K&k 6X
10° tC/a, f Ll 0.20. Martin 45(1987)fliit & PP ik 51X 10° tC /fa, A= H
HANA 7.4X10°C Ja, £ LEY 0.15(5 48, ZER Y, Z45/b3%, 1999). 44K, 7E
A ERIFIE AR ) Dy ek 2k b 5 IR IR I RT BETE Ja) 3 1 X 2 I 25 SR AR
f2, B PP AR AN, £ LERTRER AT, A= 01K AR A AT o
Ebtin 1992 4F Bienfeng 45545 Iverson Al Berger BIRFFT A RN, 4 B B w2
XAMAVER PP B2 A%, 739 13.7X10°tC /a F1 13.2 X 10° tC/a; {HFi 47
TR, 2 47X10° tC fa Al 2.7X10° tC /a, f tLorh 0.35 A
0.20(Bienfang and Ziemann, 1992). iX& WA AR S5ATAR, PP SR
b A E AT RE B S AN R R G ) A R 1) i 2 B IR 1
SAGHA 3 (M AL PP)A 8 S W H v 1) 95+ [ 3% §E 1 (Chisholm,  2000). AH ]
(¥ PP R nl e 5 R FI A R, it PP IThAEIE &5 F ok ik X L6 5 S (M1
B SRS RGN IABFIE . fERIRE. BRXARUAISEIREELAA
AERIER

PPAJFFUIL A 1) 35 AN T Kk JiE A2 80 AFARA) “Tl s iR ” MR If4 th LLJL
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“ W AN PV PP I SE DTIR A LR UESE . Azam A (1983) 4R 7 A 45 if A B
WHERL b, R TR IR NS YRR A S AR T AR R AR LA
(DOM) BA S 3¢ 2 W4 B A K B oAt 72 v 1) DOM vy DA Jo 4 7 1 W AR FH T
F B RREAT HLAZ (POM) , 334543 POMIE Ik Ji A= )y 49 (¥ 5% £ 04 3o T3 1R ] £
FEWEE 2 (Azam et al, 1983). WM RIUARERE T A AT A BUAEXT PP S & (1
T P 25 13 22 10 S DA o S 4 40 T T o W AT /K v Sl B Y AR AT DL (PDOC)
Wk B SRR HLEK(POC), Ak “ X7 Sk AR “8; 7 Bk
RN EEWEE, SO IRAEE . DAEPPIRIIN E M LA AT L E T POC,
Wz T A ] Bkl POCHPDOC(Moloney et al, 1991).

FEREAT, XERIATRWAEART 56 o SR B PO SRR A B 57
MW R ESRE =AY, o SR A A DU PR SRR . B
Waterbury %5(1986) Wi\ k¥ 41 14 (Cyanobacteria) X A3 /N 1) H 741 B n) LA 9%
AR HATHE T LK, W5 40 R AR W) 20 A 7 1 R P A (52 21 1) K .

Stockner %57t 1986 41l Burkill 45 ¢ 1993 4~ 43 il Hh W 41 1 &3 PP [ 2L o7
BRE o o R A NG N AR RV, eI ) B B I Tk
15 25%~90%, X i PP [jiilkik 20%~80%:; IfifF K ZHOEX, Vit
Y i B B DTk IA 20%, XL PP Y TT#RkIA 60%(Caron etal, 1991). IL{EIN A
TE A T AR X AT S AR AN R [ 7 WA B e e o, R IS A R Y
RN LB R i R 7 i R ) (B A R TR - i AL ) (Picoeukaryotes) A1 JiR £ Bk 5
(Prochlorococcus) /NUVEESIHI(F 52 s e T4 d . B aikss). SEfr L,
ANTAIVEE DS R ) X AN AL 2=, BB A 2 R 1) T A — A . TR I e e
FAAEPAIANANF RIS 5, A2 DOC 2R, oS Il B v e i 40 (O 0. 355 350 4
HMATFIF R L. B2, AR EYI MR E L, I HA e A
FRU, IR0, A2 MR ARSI T, RIFE4I R L,
o R 2 4540 5 D e (E S, 2006).

BT TR = R T W BRI R B IR I 1, 0 SRR B R
MW PR, AR R 0 A4 7 (R KL 28 465 ) o L o AN Al agle /b () L it 34
(Montecino et al, 2000). AN[EIKEZE A2 B B A2 J Reimig e AN, i AS[A]
R A7 % PP H s R B I X TR AR AT AR A o AEIEE B M R 2 TR R L
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