40 10 Vol 40, Na 10
2018 10 Haiyang Xuebao October 2018

s . . [Jl. ,2018,40(10) :32—41, doi;10.3969/j.issn.0253 —
4193.2018.10.004
Chen Min, Zeng Jian, Yang Weifeng. The eco-environmental changes in China coastal seas elucidated from isotope tracers[J]. Haiyang

Xuebao,2018,40(10) :32—41, doi:10.3969/j.issn.0253—4193.2018.10.004

1 1 1
b 9
(1. , 361102)
, (lsc‘ls N‘IS ()) (HC‘
234 Th 232 Th 230Th 228Th ZIOPO ZIOPb 137CS ZZGRa ZZSRa 224Ra ZZSRa)
~ ~ ~ ~ N ~ N N ~ ~ ’
b o
’ ’
, 20 50 ,
20~30 , s
° ’
’ ~ ’
H H
:P736.47" A :0253-4193(2018)10-0032-10
o ’
1
’
o ’ ’
b Y Y Y
° ~ ’
’ ’ ’
° ’ ’ ~ N ’
; . 70%~80%
’ N ° ’
’ o 1.8
:2018-05-29; :2018-06-14,
(2015CB452903,2015CB452902) ; (201505034) ,

1970—>, , s s . E-mail: mchen@ xmu.edu.cn



10

33

X 10" km

3.0X10° km®

1

D,

Tab.1 The commonly-used isotopes in coastal eco-environmental study

BC BN
BC BN
130
BN 180
24T 210 Py
223Ra, **'Ra. *Ra  **Ra Ra Ra
1BC 15N C.N
14(‘ 14(‘
20pp,  137(
2.1 N 0 , \
o (
o N C3
: G ONEGEM Ke 12
[3]

(IZC IIN)’

’

(13C IBN):IJO s



34

40
"N , . 3
S N s o
B ( N ) ( .
b ) o b
. Wang [
2.2 . (DIC), DIC (3" Cpie) ,
, [(—18 540.3)%:]
( O%o’\’l%o )9
) = C
[5] . s ,
s 3N )
2%0’\’4%0:6] o (818 ()D())
( 223 Ra 224 Ra)
2.4 N
, (7 N N (73
) 1.0’\’1.5 +5 > ’
3.0’\“4.0 ) ° ) ~
2.3 N N s
s (DO) o
2~3 mg/dm’ ( ) ) )
N o 20
: (3" Nyo, v (8" Oxo,)
_ , 1]
N s (e) 4%y ~10%, 5
’ N2
60 . 1959 20%0~30%0; ) N,
1 800 km?*,1999 2006 3N (—4%,~0%0) »

13 700 km®> 85 200 km*[7,

b



10 35
NN [12] , . L2 Th -
(18e . 15 E) 238 U 210 PO _ 210 Pb
o s 3 2
1 ’23'1 Th _238U
s 1 [13] , 210 Po —
210 Pb
° Ye (1] . 20 90 1)
, 234 Th _238U ,
, B4 Th 1~150 d ,
., Wang % , 0.5~50 mmol/
) - ’ (mz «d ’ L] o
R Yan [16] 234 Th _ 238 U
N Nro, N ON(% , [1o-20]
3 . , s 210 PO _ 210 Pb
; 10 : 21 Po
(DO 3.5 mg/dm*), “'Pb .
[21—22] , 210 py _210 P,
H s N (1 000~3 000 m)
[23] s
Zeng 7 B NO; .
, 2.6
° 6%'\’10% ’
2‘5 234 Tlr238 U 210 P(T 50 %[24] . s
2|0Pb s
] ° ZzsRa([],Q: 11.4 d)\
’ 224 Ra([lr,’g = 3. 66 d) \226 Ra ( [1’,’2 =1 600 El) 228 Ra
2~4 (5. 75 a)4 )
’ ° Ra
0231 Th(tl,zz 24.1 d) 2]()PO(Z1;Z: 138.4 d) 1~2
o .Ra .
’234 Th 210 PO
ULy, = 4.5X10° a) R
Zl()Pb(tl/g - 22.3 a) ( ° Ra
) . #4Th ’ ’
210 PO ,
, 234 T}y — ,
Z38U 210 PO _ 210 Pb 023-1 ’I‘h _Z38U . s Ra

210 PO _z210 Pb



36

40

6%~30% 12%
,\_/21%[25726] 3

b

(0 2~2.4)X 10° mol/(m* « &) (1.2~9.8) X 10°

mol/(m? « )7,

2.7 (*C)
ne :
(tl,q) 5 730 a, ~
. l/lC
"N o ,20 50
60
lr1C’ l’lC
1 "C
C/N WBPC
s 14C
e . / .
’ 28] °
14C s
"e 2 000~5 000 a s
7 000~12 000 a s
[29—30]
sTao BV .

A" CA" CH = [CC/" O gt/
(M C/lZC)slandardi 1] X1 OOO) SBC ?

b A

31% ~64%.24% ~49% 7% ~
26%,
3.02 Mt/a 0.98 Mt/a,

100%  70% , .

2.8 210Pb 137CS
, 0.1~10 cm/a . 1~2
92]0 Pb(llr,'g - 22.3 a) 137 CS(ll/g - 30.14 E].)
[32—33]
Zl()Pb
) 238 U(tl/z =4.5 X 109 a) 226 Ra(tw -
1 600 a).**Rn(z,, = 3.82 d) L2Pb
210 Pb
(31351 210 p,
210 Pb , , 210 Pb
210 Pb ’137 CS
. 20 50—60
137 CS s
137 CS s
. 137 CS
, 1961 —1962
. 137 CS
10~12 ,
B Cs 1963 ,
[36] , 157 (0g
( 1963 ),
3
; 20 70 80 ,



10 37
3.1 .
. . 100 ,
, . 30
30 .
. , . . . | . .
. :20 40 .
. . ;40 90 ,
. 3" C, ; 90
3N . , ,
. M2]  Yang M 210Ph
(TOO) . (TN, (BSD N
3 C 20 50—170 17401855
, . ., 1855
. (**Th,” Th,” Th)
[37] . Yu [’1/12‘o
s8] TOC,TN,BSi, 8% C
P , . s Yang [ 210 ph
20 60—80 7 Cs , 150
, (MAR) ,
90 . TOC/TN 3 C . ,
. TOC MAR  1870s 1930 ;
, . 1930s . MAR . MAR
, . 1935
1980 . 3¥C SN MAR ,1935
—1969 MAR ,
S 1969—1987 MAR
.20
» Yang [ 3" C MAR, Yang ™%
.YPh 1980
20% , (20 70 80 )
3*C  ,Kang Y , 20
, 70 .
20 50 . 33
50% .
3.2 . . .

’

, 1.8 X10* km,



38

40

20 50 s C D,
20~30 ,
b 04 600
[ S -y ﬁgg
3 037 1\ of
i \ Il 24500
; M |
i 202t M rUN|E B
N o= = k x
- g q 1400 g
- o1t
-
0.0+ 300
1860 1880 1900 1920 1940 1960 1980 2000 2020
35° AL
¢ s
E) | |
i 12
5 |
2 11 I I
30° P | |
2 10
E | |
g 09 I
) = ZRIUGHER
v 0.8 : :
& . 1950 1960 1970 1980 1990 2000 2010
@ ARy
25
‘ d 0.8
:
. 06
&
~ E 04 4
. Ey
T
115° 120° 125°E 02
0.0 ; ' . i .
1900 1920 1940 1960 1980 2000 2020
Ay
1 [37, 39, 42, 45]
Fig.1 Sedimentary record of eco-environmental changes in China coastal seas!®" - - 1]
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MOC and TOC denote marine biogenic organic carbon and total organic carbon respectively; both (i) and MAR denote sediment mass accu-
mulation rate; in plot b, both the red circle and triangle denote the MAR, and the blue square denotes the area of the bay; in plot d, the

different symbols represent the different sampling stations; in plot e, the different symbols represent the different sampling stations
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The eco-environmental changes in China coastal seas elucidated
from isotope tracers

Chen Min', Zeng Jian', Yang Weifeng'

(1. College of Ocean and Earth Sciences, Xiamen University , Xiamen 361102, China)

Abstract ; Isotopes are unique in determining the source of material, indicating the path of biogeochemical cycle, and
quantifying the rate of biogeochemical processes in marine environments. In this paper, stable isotopes (*C, "N,
() and radionuclides (**C, *'Th, **Th, **Th, **Th, **Po, **Pb, ""Cs, **Ra, *®Ra, *'Ra, **Ra) com-
monly used in coastal eco-environmental studies were targeted to reveal the source of marine organic matter, struc-
ture of food web, mechanism of coastal hypoxia, nitrogen cyclic processes, particle dynamics, submarine ground-
water input, organic geochemical processes, sedimentary chronology, etc. We focused on summarizing recent pro-
gresses of their applications in the study of China coastal seas. With the start and development of economy, the
eco-environments of China coastal seas have undergone significant changes in the past one hundred years. The evo-
lution of eutrophication and sedimentary dynamics revealed by isotopes indicated that the eco-environment of China
coastal seas has experienced persistent changes since the 1950s. Especially in the past 20 —30 years, the changes
have been dramatic, reflecting that human activities are the main driving force for the changes. In the future, it is
need to study the response characteristics, variation rates and mechanisms of coastal eco-environmental changes
through the development of new isotope techniques and their widely applications. In this way, we will be able to
systematically grasp the temporal and spatial changes of the coastal ecosystem.

Key words: China costal seas; historical change; isotope



