48 6 Vol.48, No.6

2017 11 OCEANOLOGIA ET LIMNOLOGIA SINICA Nov., 2017
%
1,2,3 1,2,3
(1. 266071; 2.
100049; 3. 266237)
(1) ) - ) 5
, , Redfield
(16:1) R (13 ”7 s
(2) Ba- ,
, , 65%
) , 50%

TWO-1 (122.59°E, 25.49°N) ,

> > b >

P731.27; P734 doi: 10.11693/hyhz20170900234
( , 2008),
(Song, 2010) >
) , 2013
, ) A )
( , 2004; Qu et al, 2015) ”
* (A ), XDA11020102 ; , 2016ASKJ14 ; *
” , 2015ASTP-OS13 s R , E-mail: jmsong@qdio.ac.cn

12017-09-12, :2017-09-28



1170 48
, 1)
R R 4 (23—
29°C)  pH, (
34.5) , ,
R 2) 100—
300m R 20°—25°N  106°—165°W
1 18°—20°S 120°—150°W R
( 34.9), ( 20°C)
b > 3)
“ ”, 400—800m s ,
, (7—8°0), (
, , 34.3), , pH
, 122°E ,
128°E, 29°N R R
, 141°E, 35°N ; _
, / , ;
4) 1000m
(GEY 28°N , , ( 3.7°0), (
, 34.44), :
) 34.53, , 4.2°C
x1 FBMRREKEBHREKEBIKTHFE LR
Tab.l Comparison in hydrographic characteristics between the shelf surface waters in the East China Sea and in different layer of
Kuroshio
(0—75m) (100—300m) (400—800m) (1000—2000m)
°O) 8.60—25.30 23.00—29.00 16.10—23.40 6.60—38.00 3.70
30.50—33.50 34.00—35.00 34.52—34.90 34.25—34.30 34.44
(Sv) -3.46 —-0.22 0.22—1.05 0.35—1.28 0.12—0.13 —
_ : ( ,2015)
, 129cm/s,
, 100—2000m
s 100km, 25Sv , >
( 74km), >
(  77km); ; 100m

(102cm/s), PN (

(110cm/s)

40°

, 100—200m
(125°—126.5°E)
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59%

2.1

2)

3.35Sy,
26% , 0.89Sv;
1.81Sv,
Isobe(2008)

1.4Sv IS
) PN (200m
0.58Sv

, 120°E

11x10°—12x10°Sy,

1)

200m 30m s

( , 2015)
2.2
2.2.1
, 126.5°E
, > >
> , NO;-N  37.70pumol/L ,
15.30—37.70umol/L, 0.08—15.30pmol/L,
0.14pmol/L (Chen et al, 1995a)
300m
NO;-N, PO4-P, Si05-Si
, NO;-N
, 500m NO;3;-N 17.2
PO4P  SiO;-Si , 500m
7.45 6.9
) (Song, 2010)
> 50m ,
) (NOg-N<
2umol/L, PO4-P<0.2umol/L, SiO;-Si<5pmol/L)
s 100m
(Chen, 2009) ,
, DIN 2—6umol/L,
PO4-P 0.2—0.4pumol/L, SiOs-Si 5—

10pumol/L (Wong et al, 2000) ,
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(<200m) , NO;-N
1/3 ; (>200m)
, NO;3;-N  POy4-P
170.8 12.5kmol/s, NO;-N  PO,-P
18 (Guoetal, 2012) ,
, PO4-P 20,
NO;-N SiO;-Si 2—3 (Zhang
etal,2007) )
NO;-N  PO4-P  SiOs5-Si
10 1  20kmol/s ( 2

F2 BHXMFREEFEERAHBENHNEE (kmol/s)
Tab.2 Nutrient influxes from the Kuroshio to the ECS

2.2.2

118—136umol/L,

74—80umol/L,

72—85umol/L,

DOC

60—70umol/L
(POC)
1.2—2pmol/L,
0.5—0.8umol/L
(DIC)

2100—2280pmol/kg,

(DOC)

80—110pmol/L,
65—74umol/L
DOC

, DOC

2—4umol/L,
0.8—1.2umol/L,

b

1880—2040pmol/kg,

2000—2120pmol/kg,

2280—2360pmol/kg

NO;-N  PO4-P  SiO;-Si
12.6 0.46 23.7  Zhang et al, 2007
PN 9.4 0.7 18.2 Zhao et al, 2011
7.1 0.46 10.1 Liu et al, 2000
10.2 0.97 18.3
( ,2016)
Zhang  (2007)
, , Si0;-Si
3.82 , PO4P 242
NO3;-N  2.32  ,NH4;-N  2.06 Chen(1996)
, (10
), Chen(1999) ,
( la ,
43%,
(Fang, 2004),
Si05-Si

51.3%( , 2012)

( 1b),

( ,2017)

, (PIC) ,
PIC Iumol/kg ( ,
2015) 3
DOC ,
DOC,
DOC ,
DOC ,
DOC Chen (1999)
DOC
DOC 2431x10°mol C/a
, (5—10 )
o =0 =30 ;
(mn—-4 H o =80 ,0 =30 ,
10%( Y—30%( ),
(Chen , 63%,
7%, 9:1, Chen et al, 1995a,
1995b), ,
DOC , POC
, POC
1051x10°mol C/a,
POC , POC )
POC 150x10°mol C/a,
(750x10°—875x10°mol C/a) DIC PIC
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Fig.1 Nutrient influxes from different layers of the Kuroshio to the ECS (a. Chen et al, 1999; b. this work)
*3 HFEMPEKSEHTRKBHRIIRE
Tab.3 Carbon concentrations in waters of the East China Sea and Kuroshio
DOC POC DIC DOC POC DIC DOC POC DIC DOC POC DIC DOC POC DIC
2000— 1800— 2000— 2100— 2280—
55—175 2—63 2144 53—136 2—10 2040 45—110 1—5 2140 47—80 1—5 2320 45—74 0.5—12 2400
(DOC) (POC)  pmol/L, (DIC) pmol/kg; ( ,2015)
DIC, 5
21733%10°mol C/a(Chen et al, 1999) - s
PIC . 1C/OC 2014 .
, PIC s
1852x10°mol C/a(Chen et al, 1999) 4 4.2% 5.6% 0.1%(Zuo et al,
2016)
2.3
2.3.1
“ ”? 55.8% 54.5% 70.9%
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>
>
, « »
5
> >
15.6 14.1 17.2, Redfield 16 R
5 >
>
R4 ATHRALIEHERHRBREEZ(ENM: 10°mol C/a)
Tab.4  Cross-shelf carbon fluxes off the northeastern Taiwan (unit: 10°mol C/a)
-5563 2225 710 197 — —2431
DOC -1820 — 1405 — — -414
-2975+100 458+33 950+41.7 — — -1567
-7674 478 1434 — — -5762
-506 111 35 4 -695 -1051
POC
—148 — 43 — — -106
DIC -96790 42701 23586 8770 — 21733
PIC — — — — -1852 —
; ,2015)
x5 EHMATRENEFEREZRES(kmol/s)
Tab.5 The influxes of biogenic elements from the Kuroshio to the ECS
POC PIN PON PN PIP POP PP DIC NO;~ PO, Si0;*
(KSW) 2.43 0.033 0.386 0.418 0.017 0.015 0.032 1527.1 1.044 0.112 1.99
(KTW) 1.29 0.032 0.122 0.154 0.010 0.010 0.020 1583.7 5.382 0.366 5.36
(KIW) 0.25 0.014 0.028 0.042 0.004 0.003 0.007 587.9 8.124 0.573 18.00
3.96 0.078 0.536 0.614 0.031 0.028 0.059 3698.6 14.55 1.051 25.40
(KSW) 3.36 0.061 0.527 0.589 0.023 0.023 0.046 2023.0 0.20 0.029 0.60
(KTW) 0.58 0.019 0.097 0.116 0.008 0.006 0.013 796.70 1.69 0.118 1.82
(KIW) 0.21 0.006 0.019 0.025 0.002 0.001 0.004 301.30 3.903 0.284 8.66
4.15 0.086 0.643 0.729 0.033 0.030 0.063 3121.0 5.793 0.431 11.10
4.06 0.082 0.590 0.672 0.032 0.029 0.061 3409.8 10.17 0.971 18.25
- 2.3.2 Ba- ,
5
5
- >
84.1% 82.7% 65%
DIC ,
52.1%, POC  71.3%( , 2016; , 122° (DH9-5 )
2016) , 95% (Liu et al, 2017)
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Fig.3 Proportion of Kuroshio water in section DH9 indicated
by Ba and salinity indices , 2015.
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EXCHANGE AND ECOLOGICAL EFFECTS OF BIOGENIC ELEMENTS
BETWEEN KUROSHIO AND ADJACENT EAST CHINA SEA

SONG Jin-Ming"?*? ~ YUAN Hua-Mao" *?

(1. Key Laboratory of Marine Ecology and Environmental Sciences, Institute of Oceanology, Chinese Academy of Sciences, Qingdao
266071, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. Laboratory for Marine Ecology and
Environmental Science, Qingdao National Laboratory for Marine Science and Technology, Qingdao 266237, China)

Abstract The exchange of biogenic elements between Kuroshio and the East China Sea has a significant impact on the
ecological environment of the East China Sea. The exchange takes place as water goes into the East China Sea shelf from
the northeastern coast of Taiwan and goes out of the East China Sea through Kyushu southwestern waters. Some new
insights have been achieved by the observations of chemical properties in both the Kuroshio and the adjacent East China
Sea. In the northeastern region off Taiwan, the input of carbon is mainly from the surface water and subsurface water with
the flux higher in autumn than that in summer, while the nutrient fluxes which almost in dissolved forms are mainly
originated from subsurface water and intermediate water and with the higher flux in spring than that in summer and in
autumn, which would favor spring bloom in the East China Sea. The Kuroshio intrusion features by its N/P ratio that nearly
the same to the Redfield ratio and can alleviate the extremely high N/P ratio in nearshore the East China Sea. Based on the
geochemical characteristics of dissolved barium (Ba) and salinity in both Kuroshio and East China Sea waters, the
Kuroshio subsurface water intrusion can be traced with the current northwest along the bottom of the middle shelf from the
break shelf northeast of Taiwan to the Qiantang River estuary, where the proportion of Kuroshio subsurface water was
nearly 65%. In vertical, the influence of Kuroshio subsurface water was more significant in the outer shelf water and its
proportion in TWO-1 surface water could reach 50%, but the influence was relatively smaller in bottom water and within
the middle of the shelf.

Key words biogenic elements; exchange flux; buffering effect; Kuroshio water; East China Sea shelf
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