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Tab.1 The grade of water quality, size of drainage area, and status of pollution in river basin for 35 rivers around the Bohai Sea
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,2013a) (km?)
1 6504 ' ' ' ' , 2014
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Tab. 2 TOC, 8"°C, 8"°N, TN and Corg/Niotar Values of surface sediments in study area, and distribution and grain-size of different

sediment types

1%

TOC(%) 8%C(%o) 8N (%o) TN(%) Corg/Nootal (nm)
0.13 -23.3 8.7 0.04 4 149 1 15 84
0.99 -23.2 3.9 0.13 9 51 5 51 44
0.48 -23.2 6.3 0.09 6 41 12 48 40
0.42 —24.2 5.5 0.05 9 65 6 43 52
0.32 -23.1 3.7 0.04 9 85 2 22 77
0.80 -23.9 5.2 0.09 11 23 17 77 7
0.94 —24.0 4.0 0.09 12 57 10 43 47
2.04 —24.6 3.8 0.16 15 67 3 45 52
0.13 -25.6 4.5 0.03 5 177 1 6 94
0.80 —24.4 4.3 0.07 13 30 18 60 22
1.73 -23.0 6.0 0.15 13 7 30 70 1
1.27 -26.2 8.9 0.10 14 43 10 57 33
2.30 —25.2 7.2 0.19 14 17 17 62 21
1.92 —23.6 6.7 0.14 16 8 27 62 11
2.94 -25.2 7.3 0.17 20 19 15 67 18
3.87 -23.9 4.2 0.14 32 9 26 66 8
1.38 -235 7.6 0.07 24 49 7 58 35
2.07 -23.9 4.1 0.14 18 17 18 64 18
2.46 —24.1 7.9 0.12 25 12 22 63 15
2.10 —26.4 8.6 0.14 17 27 12 70 18
1.14 -255 5.5 0.05 25 39 10 69 21
1.86 -25.8 4.9 0.09 25 21 14 71 15
1.31 -25.1 5.5 0.06 25 34 16 59 25
1.70 —25.2 1.9 0.12 17 32 12 70 17
0.85 -25.4 3.1 0.03 33 65 2 45 53
1.33 -24.8 4.9 0.04 35 26 17 66 17
1.84 -25.9 3.1 0.14 15 33 14 63 23
2.07 -25.6 3.2 0.12 21 41 8 63 29
0.63 —24.4 3.0 0.06 13 94 3 22 74
0.85 -25.2 6.2 0.03 31 68 6 39 55
1.23 -25.6 6.6 0.04 37 80 5 28 67
0.19 -23.7 8.4 0.04 5 127 2 15 84
1.18 -21.8 10.2 0.15 9 34 9 54 37
0.06 -25.0 15 0.05 1 58 3 51 46
0.54 -25.1 6.3 0.07 9 281 4 29 67
K1 0.96 -23.8 4.7 0.07 16 27 16 51 33
K2 1.11 —225 5.0 0.12 11 7 30 67 2
K3 1.02 —238 5.2 0.07 17 25 13 70 17
K4 0.99 -21.8 5.6 0.07 17 25 14 71 15
E1 2.09 -23.1 4.4 0.05 53 44 16 41 43
E2 0.75 -21.7 5.4 0.07 12 38 9 58 34
E3 1.25 -21.8 5.3 0.08 19 12 21 70 9




502

46

1%

TOC(%) 313C (%) 515N (%o) TN(%) Corg/Niotai (um)
L1 0.76 -22.3 48 0.04 20 84 8 38 54
L2 1.02 -22.5 4.4 0.06 21 72 12 36 52
L3 0.52 -21.7 4.7 0.05 12 95 7 31 61
L4 1.08 -22.2 5.1 0.06 23 34 9 61 29
L5 0.93 -21.8 5.5 0.08 14 18 12 78 9
N1 0.96 -21.7 4.9 0.11 10 9 22 70 8
N2 1.67 -22.4 5.3 0.08 24 20 15 51 34
N3 0.73 -22.3 4.9 0.04 24 175 3 14 83
N4 0.68 -21.9 4.9 0.05 17 84 10 38 53
N5 1.02 -22.5 4.7 0.06 19 38 9 65 26
M1 1.65 -22.9 4.6 0.06 33 14 20 72 9
M2 1.11 -22.0 5.3 0.11 12 10 22 70 8
M3 0.85 -21.9 5.0 0.07 14 24 16 48 37
M4 1.02 -21.9 5.2 0.11 11 11 17 72 10
P1 151 -22.9 4.6 0.07 26 21 18 70 12
P2 1.43 -22.4 4.7 0.08 22 22 17 65 18
P3 0.82 -21.9 5.0 0.05 19 40 11 63 25
33C —23.9%o0
, 1 4 TOC —23.5%0 —23.9%o; dC
0.13%—1.73%, 0.83%, 2 —25.1%0 —25.2%0 —25.4%o,
TOC 33C
—27.8%0— —21.6%0(Lu et al, 2013),
, Cs 33C 3B3C  —26.2%o,
—35%0— —22%o, —27%o, C, dC 19000 (Lu et al, 2013), 10
—16%0— —8%o, —13%o( , 2002; , ,
, 2007), 8*C —22%0— —25%o, 813C 10
8C —24%0— —42%o, (
dC —18%0— —28%o(Lu et al, 2013), ),
dC —22%0— —20%o(Marion et al, 1988) 3BC  —26.4%0— —23.9%o,
2 , , 33C  -25.3% 4 (
—26.4%0— —21.8%o, —24.5%0; ), dC
38C  —23.8%0— —21.7%, —23.2%0— —23.0%b, —23.2%o0
—-22.3% &%°C
33C
stc 35 1 2, ,
613C ) 5130 ,
4.6%o, ,
53¢ ’ st ,
3C —23.3%0 —23.2%0 —23.2%o; 2.2%o 31C
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, TOC TN
(P<0.01); TOC TN
(P<0.01), (P<0.01),
( , 2013)
24
Minoura (Minoura et al,
1997),
f = 613CMarine _613C5ediment
613CMarine - 613CTerrestriaI
f: :
8" *Chvarine: 3*C, —21%o(Marion,
1988);
8" Crerrestriat: 8¢, —27%o
( , 2007);
5" Csediment: 313C
, 35
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10%—50%, 20%( 3)
K3 K1 E1l

2

TOC TN
Fig.2 Values of total nitrogen versus total organic carbon in sediment samples. The solid line in the left plot is the linear regression for
C/N weight ratios in the soft tissues of average particulate debris in ocean (Minoura et al, 1997)
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PROVENANCE OF ORGANIC MATTER IN ESTUARINE AND MARINE SURFACE
SEDIMENTS AROUND THE BOHAI SEA

WANG Run-Mei'?,  TANG Jian-Hui', HUANG Guo-Pei*?, CHEN Ying-Jun®, TIAN Chong-Guo®,
PAN Xiao-Hui!, LUO Yong-Ming!, LIJun®, ZHANG Gan®

(1. Key Laboratory of Coastal Environmental Processes and Ecological Remediation, Yantai Institute of Coastal Zone Research, CAS,
Yantai 264003, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. State Key Laboratory of Organic
Geochemistry, Guangzhou Institute of Geochemistry, CAS, Guangzhou 510640, China)

Abstract Thirty-five samples of estuarine surface sediments were collected in major feeding rivers of the Bohai Sea in
August 2013, and 24 marine surface sediments were sampled in the Bohai Sea and the north Yellow Sea in December 2013.
Total organic carbon (TOC), total nitrogen (TN), organic carbon isotope (5'°C) and nitrogen isotope (5'°N) were
investigated to trace the organic matter sources. The results show that '3C values in the estuarine surface sediments ranged
from —26.4%0 to —21.8%0 in average of —24.5%0 and those in marine surface sediments were from —23.8%o to —21.7%o in
average of —22.3%o. TOC in the estuarine surface sediments ranged 0.04%—3.70% in average of 1.24% and TOC in the
marine surface sediments ranged from 0.49% to 2.01% in average of 1.03%. The values of §'°C in the estuarine surface
sediments were smaller and originated mainly from continental shelf, while those in the marine surface sediments were
greater and originated mainly from aquatic sources of organic matter. The range of 3**C varied largely among rivers with a
4.6%o difference between the maximum and minimum. However, it varied very little among rivers which are geographically
close. The 8"°N values in the estuarine surface sediments ranged from 1.5%o to 10.2%o in average of 5.5%. and those in
marine surface sediments ranged from 4.4%o to 5.6%o in average of 5.0%.. Compared to marine surface sediments, the range
of 5"°N values in the estuarine surface sediments was wider, which may reflect complex origin of terrestrial organic matter.
Values of 8°N in marine surface sediments were relatively uniform, indicating that the original 5'°N source signature might
have been lost or overprinted in biochemical alteration. The §*C—&'°N relationship implies the mixing sources of
terrestrial and aquatic organic matter. Using the classic binary mode, the proportion of terrestrial organic matter ranged
from 10% to 90% in average of 60% for the 35 rivers, and from 10% to 50% in average of 20% for the Bohai Sea. Organic
matters in the surface sediments of 35 rivers were originated mainly from terrestrial organic matter, while those in the
surface sediments of the Bohai Sea came mainly from marine planktonic microalgae. Terrestrial input originated from
rivers was also an important source. To be clear, stable organic carbon and nitrogen isotopes and elemental Cg,q/Nora ratios
could provide limited information on the source because the original source signature may be lost or overprinted by
biochemical alteration.

Key words total organic carbon (TOC); total nitrogen (TN); organic carbon isotope (8'3C); nitrogen isotope
(8"N); the Bohai Sea



