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2002 8 A 26 H—9 A 4 A fE R EEE
8 i %& X (29°00'—32°00 N, 122°00'—123°30'E)
WITEEMKEFRENE, AABXILR 7 M
T 27 ASkmys(E 1) A2 A E A 201 Niskin &
KEARERZ PEAMKZERK HPRZERE
WET 1o &b, P EHEEERZHRLZKZ
BREKEKE KZEEIKU L 2m &b, HE&E R
5L GF/F JERE (450 °C ML 3h) it 3§, i 8 7K
BEFUERRAE - 20C FIRTF R I . SRR T
TP B 9% £ (Si0,-Si, PO,-P . NO,-N, NO,-N
1 NH,-N) B #% 2 (DTN) #1515 #% 8% (DTP) 7
1, 8 B8 T Wk & (PN) F1 UK BE (PP) 50 4T
(Grasshoff et al, 1999)

FEGL M E G , R Technicon AAIL & 351k 8 3f
AL E VR R T HL S & FF 2L (Fiz F Pérez et al,
1998), I & ¥ B 51 3] 2 Si03-Si 99.1% . PO,-P
98.0% . NO,-N 99.1% . NO;-N 99.4% . NH,-N
99.7 % ; F FF B 14 of B B2 B 0 Tk T K R BR AR O
(Pujo-Pay et al, 1994; Grasshoff et al,1999), %k 5
i i} Technicon AAII & FEih H 3h 2 #7{L E DTN,
DTP.PN #1 PP, il & ¥4 J¥ 77 7 /&2 DTN 98.9% .DTP
96.3% PN 98.9% PP 96.3% . Rt it 5y 5
LA EDTA ( Grasshoff ecal , 1999 ) #15' f§ H - % &

(AMP) (IFL /i 58 5§, 2001) ¥E 4 A VL A #1& DL 8§ b
e B S 5 R 90.0% 1 95.0% ., WE iR
3 25 5 1T LA A 5 #% A HLA (DON) MIBE (DOP)
e B (Grasshoff et al, 1999),
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Site map in the East China Sea in Aug. 2002
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Fig.1

2.1 EFRTHAREANZEWUCHE

F1 202 5 EFEXRBABHEEFRLFHRENRELEBE (pmol/dm’)
Tab.1 The concentration range and average( umol/dm’) of macronutrients in the East China Sea inshore area in summer 2002
2 2 2 _
" PEEEX
BRE P it 51 F1E el FME T2 (£3.D)
(£S.D.) (+£S.D.) (+£8.D.)
Si0,-5i 12.89+14.93 0.73—46.87 14.25+14.99 0.99—54.30 17.31+£9.48 3.39—40.75 14.83 +13.33
PO,-P 0.47+0.24 0.25—1.15 0.54+0.22 0.34—1.15 0.76 £ 0.29 0.34—1.23 0.59+0.28
NO,-N 16.06 +15.66 0.10—53.10 12.43+12.62 0.96—42.89 14.09+9.07 5.62—41.14 14.35 +12.55
NO»-N 0.94+0.38 0.21—1.62 1.14+0.43 0.38—2.66 1.15+0.34 0.53—1.94 1.07+0.39
NH,-N 2.76 £ 1.56 0.79—7.12 2.45+1.55 1.01—8.01 2.62+2.53  0.32—12.49 2.61+1.92
DON 20.86+6.14 6.45—41.32 19.15+5.29 6.03—26.54 19.39+8.20 1.21—48.83 19.80 + 6.64
PP 0.39+0.47 0.05—2.55 0.42+0.76 0.05—3.07 0.95+1.50 0.10—5.10 0.59+1.03
PN 4.59+3.26 0.56—17.46 4.05+2.81 0.88—11.64 6.58+8.00 0.98—33.82 5.09+5.32
DIN/PO,-P 38.66 +28.64 4.91—94.97 28.79+17.55 6.98—62.00 26.70x14.10 8.73—56.52 31.60x21.49
PN/PP 16.78+9.04 1.80—40.25 18.38+11.10 3.31—58.83 10.59+4.17 2.98—20.56 15.21+9.11
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HeHFZE 5 8%, 1L TE B A 0.73—54. 30pmol /dm®,
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(B 2)%H,2002 FH F AR DN HEEBRXF Si0;-

52002 %%
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Comparison of macronutrient concentrations between spring and summer in 2002
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W% 8 13% , B LI R 0.25—1.23pmol/dm’
b #E A, NO;-N A (14.35 + 12.55) pmol/dm’ (£
DL EEMK 1%, 216 EHR 0.10—53.10pmol/
dm’, 5% F A M ; NO,-N 4 (1.07 + 0.39)
pmol/dm® (£ 1), tb & FAK 13% ., & L5 H N
0.21—2.66pmol/dm’ . K F 4 Z=; NH,-N ¥ ¥ % &
H}(2.61 £1.92) pmol/dm’ (£ 1), L EFH 39%,
251k 38 B R 0.32—12.49mol/dm*, K FH &, It
HEKBEEZEZM3IE2;D0P FAKEMR TR
PR (0.01pemol/dm™ ) , i AR B 2 ik 1 i i 1 F &
Z;DON 4 (19.80+6.64) umol/dm* (F 1), L HF
& 45% , 1k Bl R 1.21—48 .83 umol/dm’, H 1,
FE/N Hbh R EWCHEFESEN 23 L£4;PP
$9(0.59 +1.03) pmol/dm’ (% 1), L FEK 34%,
AL 76 B K 0.05—5. 10umol/dm’ , Lt % Z= /|5 ; PN
$9(5.09+5.32) pmol/dm’ (R 1) WL HEZEH 63%,
AL 75 B R 0.56—33.82pmol/dm’, tL F Z /), B
KERFFMN 63%. L5, DIN/PO,-P FH{H K
(31.60 £ 21.49) pmol/dm® (R 1), L EZEE 11%,
54k 7 B K 4.91—94.97umol/dm’ . 5 Z AL ;
PN/PP 4 (15.21 £ 9.11) ymol/dm’ (£ 1), lL H F
B 83% , Ak E B A 1.80—58.831111101/(11113 ol
EEE BRRKEREEN2.56.

H— £, B2 Si0;,-Si f PO,-P ¥ 1y
W H AR AN, B ER PREREZE
B, K RZ P L E R, W 2
MEZE TEHEZE., 22 NO,-N 5 $i0,-Si A F
AR (B ST AL I R 2,
HE&EFHWE L HZL 0.15.mol/dm® £ 4 -
SEFTIBEAFRAR,EF&Z NO-N T

WEHREEE, &8, TERIK, XhXREF
Pk E W HEZ RN 173, h Z8E K 6% , MK 2 B
9% . 2% NH,-N Z &% 5 NO,-N —3,H
BEVWES G 0. Tumol/dn’, 2 %2 DON
SR E N 2011mol/dm3 EhH,.REME,F)Z
B, R P RIKZ AL HE FEH 60% .79% F
13%, RZEZZ DOP FEU M TR MR, tb
HEEW BN, 5 Si0,-51.PO,-P # NO,-N | H
AL A MHE, 22 PP R ZFKZ LB H
winpas b EHEENE 2%, MEZEM
KEHE L HEZEM4T%M36%., 5 PP AL
AW, EZPNEKERKEER . PERNK, HHE
mTHEE,HPER PHEETHNEESEN 2.5,
28F 1215 WH,  5EEEZLHBAERHEN,
A7 DIN/PO,-PHEZFIRKIZEBRBBE, K
RKENTREHESERE,RESEEHE. BE
PN/PPH REERK,KER/N, SEZEETLBR
HA-BGEEXREREHNEEZEN1.8F LR,
2.2 FHMEEMNKREEFHRSE

AR FEAERE, F 8 A 27 A4 11 30t %
Mg, 9 AMERET RS ZRFHEHK.
5&EFRKEMAEAE A R%E,2003), 25
AR 2 Y B 85 % ( Skeletonema costatum ) ,
WK 107cell/dm’, 4R K o W E N 24,2058/
A’ , BB M HEBXEEZNRESRENE; MES
AR Z i 4 & a B A 9.082pg/dm’, B 9 %
THREBXEENESEEMHE, BHFREBKE
S

K2H N HREZSEFRWEE, 78 k£t
Si0;-Si 413494 pumol /dm’ , HF WA XK KJZ (T

F2 002 FEBFMNKX 1 BHREEFEHRE (pmol/da)

Tab.2  The surface layer concentrations (pmol/dm’) of nutrient at station 11 in summer survey in 2002

HEFh $i0;-Si PO,-P NO,-N NO,-N

NH,-N DON PP PN DIN/PO,-P

B 34.94 0.26 0.66 20.28

2.74 16.06 0.60 17.46 91.08

FIRRRIZ ) LAY 3 4% PO,-P MK BE A 0.26pmol/
dm’ {3 Lb 78 25 V8 R B AR YR 0. 25 ol /dm® B 75
NO;-N A 20.28pmol/dm’, Lt % 2 F ¥ 0% &5
NO,-N 4 0.66pmol/dm’, tb % )2 F ¥ {8 1K 1/3;
NH,-N 2 2.74pmol/dm’ , 15 % )2 F ¥ {{ #% i ; DON
H16.06pmol /dm’ , bk 3% JZ 3 5 {H 8% K ; PN K

19.46pmol/dm’ , i K Z B R ¥ FE, Al H AR i) &
T, KEPRKBEMNEHBAEBE AER A PP X
0.60pmol/dm*, tt & )2 ¥ ¥ {H 8% &7 ; DIN/PO,-P 2}
91.08, 43T v £ i X B /= {H 94. 97 5 156 B 1% o 3L 1%
WEFE ) 09 A4 K 2 ) PO,-P B FR
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3 2002 55 BEFPHEEXERSEFREEBLR (%)

Tab.3 Comparison of nutrient concentrations between spring and summer in 2002 ( % )

BEREES & * 2 *

e 2 K2 JE ) E3r 2 = PR
P PO,-P 48 = 17 55+ 16 38 £ 18 47+ 18 60z 16 68 = 17 61 +25 63 +20

DOP 127 16 +9 15«11 149 — — — —
PP 40 £ 19 29+ 18 47 £ 26 39 +22 40 16 3217 39+ 25 37+20
N DIN 45123 45+20 44 + 14 44 + 19 37+23 37+£18 41 £ 13 39+ 18
DON 44 £ 19 46 + 20 44 + 18 45+ 19 5221 53+19 47+ 16 5019
PN 117 9+6 12+9 1127 11£7 10+ 4 12+8 11+£6
DIN NO,-N 17 £ 15 19 £ 15 12+9 16 £ 13 12+ 12 12+£8 84 119
NO;-N 55z 40 56 + 34 71 £20 61 =33 59+34 64 £ 24 76 £ 15 66 £ 26
NH,-N 28 £ 25 25220 17+12 23+ 20 20 +24 24 + 18 16 £ 14 2320

2.3 ERA4aH

3 KR 2002 FERE B E AW IK SR A6
ABEEHAEFEEWAR. AERITUEH,
RENMEEBXN S, BEFREFEG PO,-PH
PP A, 73 0 o B S (E HY (63 £ 20) % F1 (37 +
20)0% , 5K ZH L PO,-P A B Z 18N, PP #E A I
b, T DOP LWLl #ik 0, X 5 F Z DOP L il i ik
14% KW B RE. EFERZ . KE PO-P LLHIH
HZ /N, AR (60 £ 16)% . (61 = 25)% Fil
(68+17)% , EZFZWMAEA P EEG.KERKNA
o KR, EFERZFIKZ PP HLBIBE K, 25k
(40 16)% F1(39 +25)% , 2L K (32 17) %,
EENEASERRK, KZREMHER, AEFR
¥ F 2 i1 DON il DIN tH i, 7 3l 5 B EM
(50 19)% F1(39 + 18)% , i PN {5 (11+6)%,
X5&Z DONHIDINBTE 4 LA EMN. B
ZR ) DIN Bl LR JZBE /N, 53 51 (37 =
23)% . (37 £ 19)% F1 (41 =+ 13)% . HEEXKZHTE
“4%kt. SDINEAHK,E%EDON BRERE

Hirh 2 L 4508 K 288 I AR, Al R (52
21)% (53 £ 19)% HI (47 £ 16)% , EFN Z h |2
W, RIZFET I RZWIEER . N ZF &
JZ PN LBl R K-8, RIZH(1T1 7%, S
H(10+4) %, JKERE A (128)%, 5FEEL 1L
MEMFE . DINAM S EFELAHME, NO,-N
B i K =115 (66 + 26) % , 75 2 8% A 15 K s NH,-N
WZ (23 £20)%, 5 HZFE—3;NO,-N &2 \h
(M+N%, LEZHMEH . REFEEMANS,
22 NOs-N H A RZBNKZ e &, 55
F(59+34)% (64 +24) % F(76 £ 15)% , 5 &=
FKL. BF NH-N B R JE BIRZ 0 d# /),
BHIHR(29+24)% . (24 + 18) % HI(16 + 14)% , 5
FEFE—BHET NO,-NEKZHMHEZ4HH(12 2
12)%F (12 8)% , LLIKIZ (8 + 4) % BS K, 1fii & &
IR EK KR,

B3 Rk s 11 RN SHIELSRE.
AR EE TG WAR, BEFLETdH Po,-
PHIPPHR , S EFHEBX RZH MW AR

)
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Fig.3 The surface layer structure of N, P and DIN at station 11
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(FIDAFBBZLL PPN EHLBIEIE 70%,
H B2 RIE 1 F5;P0,-P HA 30%, A%
JZYE R 50% . FRLAS o B 58 o A 68 S U
Dt B B R TR R B K N I A PO,-
PHAL MRS, SBEMHE, ZUBORLA L 6]t 1
Lk E 31% . A ERZEFIWHEB 3 %5 DON X
28% , K ZFHH A 50% ; DIN 5 41% , b Fl A
A, E—2 8, DIN H NO,-N 5 3%, Lk %2 F
PHEW AU 10 N E 7 5 NH-N 5 129, R £ 2
I {E 1 40% ; NO;-N g £ 2 DIN 4 7%, /& ik
85% , R EIAFHHEM 1.4 £5.
2.4 TESHEHLE

4 XRRBFRAEHXE FHEZSME
SEFRBYFEAOM. HE 4 TLLES . EF Si0;-
Si REM Z V5 i 5 & 2 (R %, 2003)

*x2 2

EAMM, FRRANERKES | ITF KR
sOER A AR, Bk, K2 Si0,-Si &
A E L RTESNEE O (R T 45pmol/dm’) , % (&
ZRTE M Il AR AL U7 T2 LR R R RE i, HF TR 310N,
R23°EAb B B ES B L, S B FE & &3
KA AR & P TR SR S (R BUTE VT O R AN v
Z I (31°N, 122°15'E M3, K T 50pmol/dm’) , iF
o B AR A ) AR AL J7 ZE 0, S+ 30.5°N LARS ]
Ry B R 2 S XS 2 S AR (HoKE
HWIBERCR X R Z B ER R, B2Z,Si0;-
SiREXHRZZRERAERMILKRE,. 5FEFN
M BERR TR, A AEBXRKEAN
Sio,-Si R X, ifi B 5 & Z K JZ (/b T 10mol/
dm ) B & T RBER AP Z UM T Spmol/dm® ) # 2
(Y-8
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Fig.4  Horizontal distributions of nutrient in the surface, middle and bottom layers in summer
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HE POPFHEFHMAYE Si0,-Si A
o, MERBANERZM D BT REE S TR K
MLEEREAFELR GBRREIT BRI .
BINEE O RE BEHIKES N PO,-PEHEIX.
XF 1.lglmol/dm3,ﬁi@ﬁﬁg%jtﬁﬁ@ﬁﬁiﬁ
fRAEX ,/NTF 0.3pmol/dm’, 3F B K (H X 2 R db-
P E R, R E W KELEN. B—
3 R A 2 1 2 AE 30°N, 123°E Fil 29°N, 123.5°E
BRI AL B OK w fH X, 43 ) K T 0.95 FF 0.75pmol/
dm’, BRETMEE O PO,-P M {E XS, W& E XK
MEBREREE —REK, XF 1.2umol/dm’,
MBWE S FREMFIZ, 5 Si0,-St Mk, Kz
PO,-P 7+ 4 55 Si0,-Si #AAH A, i & 2 Fi b JZ H)
5 Si0,-Si K £ R, 5 PO,-P HK 1, PP EH 57
BRI R WG e v B TR P AR T R X SR A
KE5BERETHRPENETRBEMES, PP
MEXFEEPERMESLS O, BEENKRZEFR
R EE KRR R T 1.4.2.8 F
4.4pmol/dm*, i B 45 77 2 & {H X 2 7 [& & 78 1 M
AN 30.5°N, 122 2°E B #H L, E B S XK W&
FRIRKERA G BrmEmity BMmBHE, RZENR
AN K ESE P L, WA, hTFHEEANE
i X DOP ¥ B A F 82 0 BR, o7 LA T 1518 B K
18 53 i o

NO,-N 1 2 i B 8 5 Si0,-Si A A, A
1R B T W BE 1 i I M B A A R s, T HLA
REBKE, LE SIEE NO,-NKEHEBRFHB &
FOHFBMERZHBHDE RS HEE N HIKZ
WIRBRERGG. SEFHL, EFFHES
WEEVITARESE, B P E s X mprMis o
W, MEEZANRKEREXMNESEFZIEL.
NO,-N -1f 7 4 6 44 b 75 98 7 % X 7 ., A6 3 0 77
TE P FE T S 09 & B X, B K F 1. 4pmol/dm’,
M 7E 30T 3 4R VT O R M 0 A o IR X, /N F
0.6pmol/dm’, 3 H i R JZ 8 JK JZ (K (B X 78 B ) 41
MEOFrRE. SEFERKRER ZRKE
FRY i H AR TR, NH,-N 1R o i R R
JLEAETTAMI 31°N LLdE (122°F LA PG i 38 0 &
X (K F 3pmol/dm®), i 74 IT. 1 56T 0 2 [H]
] 7R /e J7 FIRE I A7 — R {E X (/) F 2pmol/dm’) ,
H5EEMIL,HEZF NH,-N FHR > i EER/A,
HEREBX DON LR SRS, 5&ES A,
EERGREHEAERASEPLIRERE -1,

HEms, # EF&EAKIIT AT 310N,
122.5°E 4b ¥ £ 7€ DON S P .0 AW ERE S
2B (0 7E 300N, 122, 5°E ML, B i
Eh o EILaf. EEHER —REDOTE
30.5°N.123.5°E &b, BB AW i, X 5HFF
HEMP @ ARSI O R 07 m & A
R, EERREGGRBSEXYHE D
FiE. EEZ PN FHE 2GS EZXMU RERF
HB R SRAHRFE. PENKEEEALERE
R AT 52 [ G 6 3 U A A H L B R 2 PN S E X LU
PR IE AR AL - A i e 4 i B [ ERIL A
T4 31°N.123°E R 81 & &£ 4k, KT 17umol/
dm® B 5% 2 40 4 A db-78 g & K 7 fi
BN ;P ZRRBEMNEE RERS, 7
Wik 1211m01/dm} 1 32pmol/dm’ . SR J& H1 /5 381 1] 4
158 K ZE /DT 1 pmol/dm’,
3 4&ig

2002 “F 5 Z1H 2 i X H) Si04-Si . PO,-P NH,-N .,
DON F1 PN & F % %,N0;-N,NO,-N, DOP #1 PP {i§
FEZ, Hb BEFREUBRRLINES M E, Hx
PR, MERAVLSR LS ZEMFRLR. &5
Fedhh A LA bR, R R R L
A.Be A&/ . 5% Si0,-Si.P0,-P.NO,-N Ml PP
9T 18 73 i 15 R T R O X, AN IS, AR S
WEATFTHESTESE HRARAEFRLEIR S
i FRi R AEAL,Si0,-Si PN MR RS By, B IR S
B fH 0, PO,-P AR, KRB ERL
kPPHEEEBX RETHREZL, KD EES
BEREP PP A EENAN, SRZFHWREM L
HILF 3K, PO,-P iV, R EFEM PN HFth
¥, DON i 2V, DIN & 5 A~ %, {H DIN H* NH,-N,
NO,-N HH 2 3 2>, NO;-N #& i, it 4b, i% 4k DIN/
PO,-P 5, i BHZ Ab K AR R BERR )

B ist AR 3 I 2 AR HIOR 0 AR AL A
o 3l i (R B v T B S T AR KB
IR 2w W TR ML T B

g %2 X #®

WHER.A B, kMES.201. RKIMRITIOESERL
BLARK FEEGEE. B 5MIE.32(5) :465—473

WHEBR, X B3, 2003, BITENAM ST T
MIT . BIF 5 HH,34(4):355—363
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COMPARISON IN MACRONUTRIENT DISTRIBUTIONS AND COMPOSITION FOR
HIGH FREQUENCY HAB OCCURRENCE AREAS IN EAST CHINA SEA BETWEEN
SUMMER AND SPRING 2002

WANG Xiu-Lin, SUN Xia, HAN Xiu-Rong,ZHU Chen-Jian,ZHANG Chuan-Song, XIN Yu, SHI Xiao- Yong
( College of Chemistry and Chemical Engineering, Ocean University of China, Qingdao. 266003)

Abstract In recent years, the Changjiang ( Yangtze) River Estuary and the Zhoushan fishery area suffered fre-
quently from HAB (Harmful Algal Bloom) damages in China. Although in-situ investigation of this field has been
strengthened every year, systemic analysis of macronutrient distributions and nutrients composition is still insufficient,
which stagnated the eutrophication remediation and government regulation for HAB prevention in the area. In this 10-
day summer field survey (Aug. 25" to Sept. 4" 2002), the area, between 29°00'— 32°00' N, 122°00'—123°30’
E, was divided into 7 sections and 27 stations, each with 3 sampling layers( surface, middle and bottom) . According
to the data collected in spring( Apr. 26" to May 2" 2002) and summer, the macronutrient distributions and composi-
tions were compared, and the relationship between macronutrients and summer Skeletonerna costatum HAB was ana-
lyzed in this paper.

In summer, the average concentrations of Si0;-Si, PQ,-P, NO,-N and PP (Particle Phosphorus) in the 3 layers
increased in a direction from surface to bottom; the concentrations of NO;-N, NH,-N and DON ( Dissolved Organic
Nitrogen) changed slightly; while concentration of PN (Particle Nitrogen) was the highest in the bottom and the
lowest in the middle layer. Concentration of DOP ( Dissolved Organic Phosphorus) was under the detection limit
(0.01pmol/dm?) . The dominant forms of TP (Total Phosphorus, TP = PO,-P + DOP + PP) of the survey area
were PO,-P and PP, (63 £20)% and (37 +20) % respectively, the main parts of TN (Total Nitrogen, TN = DIN
+ DON + PN; DIN= NO,;-N + NO,-N + NH,;-N) was DIN and DON, (50 + 19) % and (39 = 18) % respec-
tively; the remainder, PN, was accounted for (11 £ 6) % only. NO;-N was the major component of DIN, occupying
(66 +26)% ; NH,-N and NO,-N, were (23 +20)% and (1] +9) % respectively, add up for small proportion of
DIN. For such macronutrients as Si05-Si, PO,-P, NO;-N, and PP, their horizontal distribution was characterized by

concentration decrease from inshore areas to open sea, forming one or two ligulate contour lines near the Changjiang
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River Estuary and the Hangzhou Bay: the distributions of NO,-N and NH,-N showed a clear watermass-intimated fea-
ture; the distributions of DON and PN were in patched pattern.

In spring, the concentration of S5i0;-Si, PO,-P, DON, PN and PP showed the highest value in the bottom and
the lowest in the middle layers; NO.-N concentration increased from the surface, middle to bottom layer; that of
NO;-N decreased from the surface to the bottom; NH;-N had the highest concentration in the surface and the lowest
in the middle. TP were made up by 3 forms: PO,-P that was over half. and DOP and PP were relatively less in
amount. DIN and DON were the main forms of TN with minor PN fraction. NO;-N was the dominant form of DIN,
with small NO,-N and NH;-N proportions. The macronutrient concentrations were higher inshore than offshore and the
isolines were nearly paralleled to the coastline.

Comparing the main features between summer and spring, the average concentrations of Si0;-5i, PO,-P, NH,-
N, DON and PN showed a significant increase compared with those in spring. while NO;-N, NO,-N, DOP and PP
showed decrease trends. In the composition of TP, PO,-P was higher in summer than that in spring, DOP and PP
were lower; DON was higher than that in spring, DIN was in opposite fashion, and PN was same to the spring in
TN; NO;-N and NO,-N were higher and lower than correspondent one in the spring, and NH;-N was about the same
in DIN .

In this survey, Si03-Si in Skeletonema costatum bloom found at Station 11 was about three times the average
concentration of the surface layer (ACSL) , while PO;-P was 0 .26{Lmol/dm3. the lowest concentration in this survey.
Conversely, PN being 19.46,Lmol/dm3, had' the highest concentration in the surface, which was three times higher
than ACSL. Other macronutrient concentrations, such as nitrate nutrients and PP, were close to the ACSL. Macronu-
trient constructions, percentage of that in particle states were higher than average proportions of the surface layer
(APSL), while those in dissolved states were lower than APSL. PP was the main form of TP, up to 70% . doubled
the APSL.. The remaining 30% of TP was PO,-P, comprising of a half APSL ounly. The three forms of TN, DIN,
DON and PN, accounted for 41% , 28% and 31 % . or three times, a half and equal to the APSL respectively. NO;-
N was still the dominant component of DIN, at 85% , nearly one and a half times of the APSL. NO,-N accounting for
only 3% and NH,-N for 12% , were both lower than the APSL.

In the next several years more surveys will be taken in this sea area, combining with in-situ culture experi-
ments, we hope to find the relationship between eutrophication, macronutrients and the scope, scale, intensity of
HAB.

Key words East China Sea, High frequency HAB occurrence areas, Macronutrients
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