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MR RgE, 5P EMA R T KRN %, LUEX 5 i
HEOPHREL FFEYEYBMAT NHHRELD, EREHARHYEHTHYM
HUBES (BFER,1993; FRXBES,1989), W L B BN BT AR (HR K, 1992),
B AT, MR WA S AL I R A R BT SE IR B

MWL REE S ENS R, B 1994 5 LIS 2% RT3 YRR A
A (R F 3% ,1998) , Ho A AL L /N8 B A9 IR 2, N FE M B 4R E B X (A B #e 48,1995) , (0
A A 56 IR A ) BUAE BB R AT 1 BT ST IR E o

WG EE B IR U AR N IS R R S5 P B R IR A S R Y SRR
HMEEREATBEIEEEEMH. HEE a(Chl. ) IRERRIELERA FRAEWEM KX
e K AR AR B O BB A AT MR AR T (PP) IR MO B B 3R B AE W A R LR RO fE
N REHESERRNEENS 208 84 Y 5 WP E 2K

ACCIRGE T EE AL I A G A G R A R R R a MR AT A A b
TiE , 7T S ¥l 8 YA R IX 3R 3 R R R R KR . T R E PR R 2 FA)
S HE 77 7 4 = %% (Net &4, > 20pm; Nano 5,2 ~20pm; Pico &5, <2pm) #E1TRLE 57
B sE , B R U b SR BT 5% 2 X 7 A 0 T 7 R R A D BB B 5 ) RO
W,

— . MRS

1. F¥

199948 HI0OHZE 16 H, A “MML 14 5" EHAER EEEBLRGERN
111.0°E~117.0°E,18.5°N~22. 0°N) fidL i B i, #1TM R K a MWRE> WG
LI (1), MHEE a WREE AT RAEVLI 55 3k 23 (R ALHR TR 17 4>, LEE 6 1),
o 3 4 3(S1-8,52-10,SB-4) RIS #EAT I G A = I, KEERERWRIE(EBEAE

» ERARBEELUEIT A ,49776309 i1 40176035 5,
RS E #2000 4E 12 A 20 B,
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ME—BEAYEE) EREARAUEZAS, 19D MEMER, AREX HQM-1 BF
LB R KB R E & B IR BIKEE

2. Ak

MR E a FIBLEE (& B & W R A R BUSE )6 B (Holm-Hansen ez al.,1965). &
150cm® 7K B, 5605 2L 38 20pm BIFH 4R, FLAE 2. 0pm ) Nuclepore JE R Fl Whatman GF/F
BN AT IR S UE . AR SR T A A IR R b A IBURL Y 90 % TR R AR B, A UMK TE FE B
1+ (Turner Designs Fluorometer, Model 10)_E3# %€ ,

YAV IR 9 TE B0 R 4R 7 1 WU E 48 A Steemann Nielson (1952) #5389, £
EvansZ (1987) #1 Ning % (1988) st ¢ 9 Rl i & (“C) m Bf 8. R Bt FSL & 731 (L1-1000
Data Logger, LI-COR Inc.) W & Y & & A1 7T Fl Fi St 38 5f (PAR) . % H ERF W 2
100% .50% .32.5% 10% 3% 71 1% SR EARE, RIFEA 2 4 250em’ I9FAT HA
14> 250cm® B B F , BHIA 3.7 X 10°Bg NaH"“ CO;, B T B AR U B35 35 57 48 11 3%
¥ 4h, FIEFBREA AR L B RN A D EHDER, EIERRER LR S
BERMKBHEEE—BGRMNEEEBKEBR RS, FEFHENKBRT SRS
VKA —B, EFSEHE, KBELRTLR 20pum HITEA, FLFE 2.0pm K Nuclepore I8 E H
Whatman GF/F i BA B BET R, REEPRY N EBEIKEREERLERE, £K
B TR, # E LK F A Beckman 5801 BRI N AR IT 508 B E , F A HE I HL ik 4T
ERKIE,

B 500cm® kA, P HERDHABESREFERFREVEL. FHEYHORREEE
F140 M 31 208 A Olympus B & BB A LR EHIT,

B K RE W R, 2 FLTE 280pm K FEB BT IR, LABR 2 K BB EHZHIY .

-4 =R

1LAESEHEE aiRE

(1) EEdiEs A FELIARE, BT BEILHERREHER . WREK
A FERIL O ME % X (B 22) , R RE 3G S1-1 BB B (5. 17mg/m’) ; K E X i 3
RS ARBAEEAEIE X, HEKE A & B AR R 5 e(0.54mg/m’) . 5K BT T £
A AR AE ,S1 B MG S1-1 [ 36 S1-10, B MK 7 (7 418 7% 7 W A% 5 T S2 W iE A9 2>
A7) H A AT, Mk S2-1 Bioh S2-10 BB TR /N

KBEFEHMGE 2 1B E H BTEN S1-4 1 S1-6, HAE4 314 3.75 M 4.40mg/m’;
{RAE BT 3h e A1 S22, 43 5128 0.66mg/m® M 0.62mg/m* (E 2b),

MR ST i 4R E 2 M TR F , B8 3038 B LA Pico B 5 0%, K3
BIHGEE a WFEHFBRK 62.7% ; Nano R IKZ, 8 24.3% ; Net FA{X A 13.0% (B
2b),

A BT T #4943 7 SR B, S1 BT Net YA TTER(11.9% )& T S2 BT (9.0% ), H S1 ¥
R PR R R E BB A CEEEHR 3.5x10° A~ /m’),

MEBEDAHKRE,SI R FHHRE RENSALEYS, L THERLBE /D
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F 2 WiE, EEMEEEHL, REEYHEEn E(FE D, 2HEHRER a KEN
EEMH S0m M 75m BB FE 4 50~7m HHKREZEHRE a HAME(SCM),75m LA
Wk 2RI FHE,100m I 150m B HENE 75m B 43% M 1%, AR LEATEH, &
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KB LA Pico B I TTER 5 R B (R RKE K ST#R A 59% ~84% ,F 324 76% ) , Nano
Fr IR Z , Net By B Ak .

1 19958 ABBILBMLBEEINESRHRE a RE(X 2 SD,mg/m’ ) NEER T

B (m) 0 10 30 50 75 100 150 F3{E

Net 0.53+0.66 0.35+0.46 0.14+0.05 0.16£0.03 0.22+0.06 0.18+0.06 0.22£0.26 0.21+0.15
St Nano 0.68+0.62 0.56+0.57 0.38+0.25 0.42+0.32 0.67+0.38 0.40£0.10 0.40+0.20 0.47+0.28
) Pico 1.76+0.80 1.50+1.06 1.56+1.27 1.83+1.23 1.80+2.55 1.89+0.58 2.19+0.99 1.83+1.22
L B Ea 2.98+1.58 2.40+1.91 2.08+1.44 2.42+1.53 2.69+£2.84 2.50+0.70 2.80+1.30 2.51+1.53

n 6 6 6 5 4 3 3 6

Net 0.07+0.05 0.04+0.03 0.16+0.17 0.33£0.31 0.41+0.36 0.09+0.05 0.05+£0.01 0.18+0.15

Nano 0.154+0.07 0.13+0.04 0.22+0.08 0.36+£0.15 0.59+0.35 0.18+0.04 0.11£0.02 0.26+0.11

)

Wi Pico  0.8610.25 0.7240.32 1.16+0.51 3.15+1.69 3.16+1.06 1.51+0.54 0.30£0.10 1.68+0.69

B Mm% a 1.0820.30 0.88+0.38 1.53+£0.51 3.85+1.82 4.16+1.15 1.79+0.59 0.46%0.12 2.12+0.75
n 7 7 7 6 5 4 4 7

W Net  0.16£0.22 0.14+0.26 0.23+0.23 0.11£0.10 - - - 0.17% .021

w Nano  0.19+0.29 0.20+0.30 0.2510.12 0.18+0.06 - - 0.22+0.18

) Pico  0.19+0.06 0.2020.06 0.40+0.21 0.3110.16 - - - 0.30+0.14

B MMHRE 2 0.55£0.40 0.53£0.42 0.88+0.50 0.60%0.13 - - - 0.69+0.39

e n 6 6 6 4 - - - 6

1 Net:/NR PRI A 97 ( >201am) , Nano: BB B ¥ A 1 ( > 2um, <20pm) ,Pico: BB W AW (< 2um) , n TS AIHK .

(2) e, MAFELIHKRE, LHBEERERTRE  RENSEXAT
EMLITEMEREX (F 32), HE X a lENIE R RSO FRZHEK BRI
SA-2 1 SB-1 43 % B 1. 12mg/m® #1 0.99mg/m® HIE{H , BAKME BB O X A3 SB-
6(0.14mg/m’®) ; VR BETE 0.20mg/m® LA T MR X AL FAL A M. KRyt
£ aWREMNEMERX (>1.0mg/m’) A1 T 7 65 I 7 #0359 i iy 7 M, AR E X (< 0. Smg/
m®) W42 F 75 ER AT O FF L (B 3b),

MR [E)RL B 40 B 3 S0 5 K a B TTARRE, 3 LA Pico R A% 5 L%, Nano RIBKZ,
Net &3 Bk . {EAE R A3 SB-1, W LA Net A 5T#R & L (55.5%) 6

G R E RENEESA LRSS, REMAZRENEME, &IEE
HHBE M E(FE 1), HE 1LEBAEH, ZHKEHL Pico R K FE &N EHCRRK
B TER R 35% ~52% , ¥ 44% ) ,Nano &K Z , Net Ky K.

2. BFEMEES R BMA

B Fb% BAE A PR R E, ZE R B % A RS R P, RS
0 R A% > Spem B R/INELE W AR YD) o

¥ 10 B0 B VR W R 40 M E B Y B E 0. 38 X 10°~1233.18 X 1054 /m’ , B EHE
BEAMATAESS S1-1,51-2 F1 S2-6, HEFLE 10° /m® A4, RKF M B A S2-8(3.8
X10° 4 /m?). HIAMEE A EREENE, EEFRREEHE Nitzschia pungens,
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B KW B Chaetoceros weissflogii , B A B ¥F B Asterionella japonica . HRBH B
(Pyrrophyta) . TE¥H S2-6,4x %3 (Chrysophyta) BI£F 4 % 3 Phormidium tenue (900 X 10°
AN/ ) RERER T RNRFLEYE.

U 7 i S U R 0 20 B E B VB BRI E 2.10 X 10° ~ 47.88 X 10° >/’ P E K
12.54 X 10° A~ /m®o Foo, REBEAS H B AR N 100% , FHIME R 11.68 X 10° 4 /m’; H 3
AR N 66.7% , FHE K 0.70 X 10° 4> /m’ s WA HBITE K 33.3% , FHEN
0.17X 10° A /m®, EEMBF NEBENER B RE/NEEM Thalassionema nitzs-
chioides , A FI 3 Chaeoiceros diversus ,ZEBRFARIE C. affinis VPR AR C. laevis,
BERAKE C. lorenzianus , PRI B KRB Skeletonema costatum JH AR ® Rhizosolenia
stolter forthii % K F 3 5 1 1B R R 18 % Gonyaulax minuta o

3. RESRVRETN

L ) 4 A e ) RO M B T 2, B R AT, AL T AL IS 9 3 SB-4 RIS
H 7 H1 K 233, TmgC/(m?-d) , BEE T L FRM [ 3 S1-8 1 S2-10 K9fH 451 80.8
1 96.5mgC/(m?-d) ],

MRV HKE BANEX L Pico KR M FUEK & R, FIME RN 49.7% ;
Nano K2 , & 41.6% ;T Net ZH B TTRR 1L i 8.8% o {H Nano Zf} ¥ S1-8 HI 5T
ik — 2 LA B (3 50.2%), kR Pico Hl Net 4y (5 2) .

®2 ARVNWCHESFBRNRESTS

KE AR MR AT F1(C) mg/(m?+d)] MBETH(%)
s (m) HE(m)  Net  Nano  Pico  Sum  Net  Nano  Pico  Sum
S1-8 562 50 53 40.5 35.0 80.8 6.5 50.2 43.3 100
$2-10 1331 50 15.6 32.8 48.1 9.5 16.2 34.0 49.8 100
SB-4 55 4 8.4 947 130.6 233.7 3.6  40.5 559 100
T 649 47 9.8 56  71.2 137.0 8.8  41.6 49.7 100

¥E :Net:/NEU R H: 47 (>20pm) , Nano: B0 ¥ 54 47 (> 2m, < 20pm) , Pico: U8 7% 4L 49 (< 2um) , Sum: B
HFEahRHEEYZA,
B 4 SR 7 VIR DR R E M R M EE S, NEREILL R
A7 oS3 BRAE JL BRI B EB b SB-4[2.26mg/(m®+ h) 1, 1M 5 ¥ Jb B #5400 S1-8 A0 S2-
10 B4 7= H1 B 8A% , HoAH 4 818 0.75 #10.93mg/(m*+h).,
B L B O A A T B K E AR E, [ 8m BRI, LT R R L
RS TEERE B /ME ; b 3 M8 B SB-4 4= AR KA G RARZ, HEKE
T L 3 A

=0 ®

B3 B4 EEERXRTHEER, R2KRFEZKMES L&A E, 5
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BEAGHEM S (BEES,1998). AEGILHAEXFEND BB RKEKX &
HOARRARRNEEREBRSERY ., W MRAIERFLEEBEKR, LEE
FERZX,EEHRE TR NERBEKEMN 41% ~49% . MBRELEE FFTHY &
KN FEWERL, CEERABERZFEYAKNORAEF, BREHEFLERER
ATHRHBHFEEYE.

HRE o BN FRZSHE XA TERT O R X, X F i 0 &R R R+ & w
BY R, AWk RO E S E R TR B, AR Y ERAREE
FEEh Ry BRH .

S5HXEE 98 AEMBE T HYHEERU AREEBEXFAERERZTERE a &K
fE(SCM) , Z B K EHBKZE R A 50~75m(FK 3) L TECERNIKE  fEE KB SCM £
B ORI E A B I A B (photosynthetic picoplankton) AT T Bk ( >50% ), H A R4 R %
( Prochlorococcus ) MBI N A AR IR HEAE Y & A 3R $, 1X 5 HAE BT & I T
550 E BB A = (Moore et al . ,1995; Takahashi ez al . ,1984),

®3 MRARABEERERTEYHER L BRENMBENEESH

o [Fohi s 43 J6 R IR

0 29.07+0.36 32.43+2.88 1.71£1.33 17 29.41+0.37 32.57+£0.71 0.55%0.40
10 28.05+2.54 33.89+0.24 1.40%£1.34 17 29.47+0.33 32.55+£0.71 0.53%0.42

30 26.47+£2.26 34.21%0.42 1.63£0.95 17 26.93+£3.03 33.35£1.00 0.88%0.50

S~

50 23.98+2.02 34.50+£0.25 3.00+1.70 13 24,22+3.00 33.93+0.84 0.60+0.13
75 21.18+2.42 34.72+0.18 3.42+1.87 11
100 18.02+1.82 34.81+0.19 1.76+0.45 9
150 16.10+1.66 34.81+0.17 0.96+1.11 8
{8 21.62+2.01  34.50+0.32 2.03+1.18 17 27.40+1.95 33.15+0.86 0.69+0.39 5

JEEBE R — N H WS BRI, AW RE A, R RS KA RA
BEBHAENEBEERYE, WX FHHBRBEEN 0.45mmol/m®, BEBREL IR E N
16.32mmol/m?®, R LHL A M E N 1.37mmol/m®, HILHE G R EY N A K ER 4
FENERY

BT EAEAK ORI 2 57, F i Y B0 8 KM R . A IEE &
EHSRaWENSGRE HERABOFHEREK, X ETEREZEREREKEHE
ALK . R XEREF T, Net fl Nano R W IFHH YA KIER, HHEE a
MRBEA, FEFREMHASHAFEY R, MEBEFSEMNEKX, i TEFRKEZEM
B,KERE, HLRE, TREFENEFRLAMN TR HY £ REH, N7 SB-6
W RBEERKEFEEDE,

1) S B B B AR 5%, JL ISR 4R R WA S0 TS e T K SO B LA L B FR R R
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HWEBRDZZMARKXS N E, BEOCEHRES (5 M0 45350 E 9k E5H
SR E BT 10000E/(m*s) , REENXMN ERRIFEY R EERNME, £ HHEX
HEHHBAAERZ, 51994 F5~6 AL BRAENLE R (X FHE,1998) L, &< KA
BHEHHRE a WEMTR LT S[2HH 0.69mg/m® M 233.7mgC/(m? - d) JE/ET
1994 4E[ 4 H1% 0.94mg/m> F1 351.0mgC/(m?-d) ], BEEFTHMELELETEZHY
FAET=IRBEA R .

m. g ®

GEAR,EXHNEELTERMERBERFHEYRFERENNRET I RES
MEREAERANEATHRE, TUBHUTEELE R DAEBRPREDEDE
MAEFHRHBMXBES T XEEERFREEFARRERERESANEZMW,;
DEBBIAFEREAREZETGEE a WBRKESCM), M TFEAERRS, T EHMM
RN AR WA Y BT T ER, K SRR BRI (Prochlorococcus ) MBS AR B IEEY &
IR EG)EARRBEMAET EHRE a MBEF N RERRF, Y UBB MR
Hrahs, ERTHENEBBBREDERHEY BRBEFRHEEY,

$ £ X W™

XFH THOCEEH, 1998, b BB R REDRE I RN RK a MPRAET I3 HRIE, BHF¥HR,2001):50~
57,

BE%E BR BXNE, 1995, RNBRASIEKEMRE™ HPR, RHBEHE,13(2):52~59,

BROCHE BRH ERH, 1989, B PHEHRR AW ERARAESHFBEEFHRR, HHEFM, 11(3):349~
355,

BE XIRE,1998, i R KE S 89 F WL, B 588 ,29(5) :501~ 507,

BRR, 1993, B PREREEERLSFHEDHXER, GBHEK,12(4) :369~375,

EREREBERS, 1991, BHEYHE, HHEAEME,GBI2763.6,1~21,

HRE,1992, BBAREXMHRE a MK ENEREL. BB, 11(4):89~95,

Evans, C. A., O’ Reilly, ]J. E. Thomes, ]J. P., 1987, A Handbook for the Measurements ot: Chlorophyll a and Primary
Production, BIOMASS Scientific Series, 8:1~114.

Holm-Hansen, O., Lorenzen, C. J. Holmes R. W. er al., 1965, Fluorometric determination of chlorophyll, J Cons.
Int. Explor Met., 30: 3~15.

Moore, C. R., Goericke R, Chisholm S. W., 1995, Comparative physiology of Synechococcus and Prochlorococcus: influ-
ence of light and temperature on growth, pigments fluorescence and absorptive properties, Mar Ecol Prog Ser, 116:
259~275.

Ning, X., Vaulot, D. Liu Zh. et al., 1988, Standing stock and production of phytoplankton in the estuary of the
Changjiang ( Yangtse River) and adjacent East China Sea, Mar. Ecol. Prong. Ser., 49, 141~150.

Steemann, Nielson E., 1952, The use of radioactive carbon (1*C) for measuring organic production in the sea, J. Cons.
Inr. Explor. Met., 18, 117~140.

Takahashi, M., Hori, T. 1984, Abundance of picophytoplankton in the subsurface chlorophyll maximum layer in subtropi-
cal and tropical waters, Marine Biology, 79, 177~ 186.
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DISTRIBUTION CHARACTERISTICS OF SIZE-FRACTIONATED
CHLOROPHYLL A AND PRODUCTIVITY OF PHYTOPLANKTON
IN THE NORTHERN SOUTH CHINA SEA AND BEIBU GULF DURING
AUGUST 1999

Cai Yuming', Ning Xiuren''?, Liu Chenggang'
(! Key Laboratory of Submarine Geosciences , Second Institute of Oceanography, State Oceanic Administration )

(? Key Laboratory of Satellite Oceanography Ocean Dynamic Processes , State Oceanic Administration)

ABSTRACT

The distribution of the abundance of phytoplankton, chlorophyll a concentration and primary
productivity in the northern South China Sea and the Beibu Gulf were observed in August, 1999.
The results showed that there were marked features of spatial zonation in the surveyed area due to
the differences between the geographic environment and the hydrological conditions. Chlorophyll a
value were higher near the Zhujiang (Pearl) River and lower near the eastern Hainan Island and
southeastern Hong Kong at the northern South China Sea. Chlorophyll a in the surface decreased
from nearshore to the mouth of the Beibu Gulf and the mean value in the water column were low at
the center and mouth of the Beibu Gulf. The average concentration of chlorophyll a, primary pro-
ductivity, and abundance of phytoplankton in the northern South China Sea and the Beibu Gulf were
(2.03+1.18) and (0.69+0.39) mg/m’, 88.7 and 233.7 mgC/(m*-d), 0.38 X 10°~1233.18
x10% and 2. 10 X 10° ~ 47. 88 % 10° cell/m®, respectively. The results of the size-fractionation
showed that the contribution of picoplankton (<2um) to total chlorophyll a and total primary pro-
ductivity were in dominant position in phytoplankton community biomass and production of the
northern South China Sea and Beibu Gulf. Nanoplankton (2 ~20um) were less, and netplankton
(>20um) the least.



