H4s%  HaW AN - ¢ Vol. 45 No. 4
2023 4F 4 J Haiyang Xuebao April 2023

7 . AT R4 P A L AR A e S £k SR IR A AT (0], VRS 41R, 2023, 45(4): 95-108, doi:10.12284/hyxb2023019
Gou Fugang. Analysis of carbon burial fluxes and sources in early to middle Holocene sediments of the Changjiang River palaco-valley[J]. Haiy-

ang Xuebao, 2023, 45(4): 95-108, doi:10.12284/hyxb2023019

KIIGAARPEHMERRYIRIERESE S KIEGNT

4 % 2

il

(1 VLR M SR ZE BT ST 0%, VL5 B AT 210049; 2. [ 44 BE IAR M 8 4% b Jo 0% 3 A0 28, V195 F AL 210049)

WE: A THRKIETAHMEE P2 H RGN SBEE R E R RE, #TT ZKIL LR &
MLt (TOC) . B4 (TN) & 6°C Byl &, 4 & AMSHC (M 4w JE . L7 ) 48 A 3Lk BB E 3048,
AT KT ABIE R E S TOC RFE . RAR EHE X AT FEENFHE
HATERMEX 2, BT LA HULE Yy HE U270 F U3HRDHEMU4I = AN, TR
MEZEAKE BR.ATIRTR AR KR RNESEFTHMEEARE R W, TOC T HEN 0.41%,
KT KA O£ ZITARY I EME 046%. ZKI1 % H HAE (TOCy ) T 7.4~110.5 g/(m*a) Z [, %
FBR Ak, TOC, ZHEEEZH TIUAEE ., °C 5 TOC/IN (C/N) # ¥ &% &% W, TOC k JF % 3
HE BB, EEEEXAABEREM., N5 CEMMN A XMS, EEXH CONE 0°C#AT
TOC kR th & B 7. £ T CN 5 6°C KA Z 3 R EA ST T TOC R IFE A . U2, U3 AR B4 T
AFM AR EERRSEBEREARUI LN RELE, XEE58% BRURAEFIOREH
Ko ZKI HHEFIFHE M3 TOCH T E-FHEN 31%. MO FHEMAY M TOCH T EFHMEN
31%. [ IR A LB X TOC B Tk BE-F 4 1E h 38%. Bk F, EANBN AMEA T 0 FHME
MEBEFHEDNTHRE, XEEBENITERER -3,

KEEIR: A ALAK A L O F JUAR IR ; AMSHC

hE A% S P736.212; P343.5 XHkFRERG: A XEHS: 0253-4193(2023)04-0095-14

1Al P R R A0 A o e, e 2L BRI A IRAE TR i
AR E VLR Y 89 B TOC RA 30% 25 4, 1 i I8
KT 1 4 X2 SR ) Bk o A AR X R, ks TOC fiUA 10% 22477
JIFME SR, ZRRILARTK . BACIE R G150 H Tty & A A AL R i 26 RN, 7E T AR ]
T BT R VAR S AR, DUV RO BRIE RS2 U DU AN B 0l bR e, HLBAR R R
BRI KAT G HFLE TR BE AN o I IX UURGE ORI AT HILBK 4 AH SCAIE 52 X8 1 S5 7 58 i 38 ) T AR
R, R RAVUER(TOC) B HERR PO, (HA—E SR AHUTCRIEIF R A S5, RitbiF 22880 7K
P P00, 3 55T T b DX A G K Bl A L BRI VI AR T DR B BT A 5, AR OGO R A
B BB RS | KDL R T R B S s TERTL R )Z DT BR B2 VL] 11 1 Xy il
B AEA SRR, BN B RV O X A SR m H I, CON HE (B HLEK TOC 5 84 TN 1 E) &2
KRR, FRIFE S, REJESMMAE RN TG, 6°C 2w iF B, Bk 2 2R
F X% ARG BR A 28 . T Ak S50 BeS, ERITEUT W B0 e XL AR, T8 T B A A A R SR
R A A v, K VTH A BE U8 TOC K29 71% 7200 KU E B0k A MUK 2 5 (0.85%, ) LT

%5 H #3: 2022-06-07; 1&1T H #3: 2022-08-23,
E LT H : o [ 5 A S35 H (1212011220005); T84 H A% T 5 H (JSZRHYKI202106).
TEE B FENI(1985—), B, M TREUH, 2\ 45k 4 (R AN PR BT T )y 1 A9 W98 T4 . E-mail: goufugang@foxmail.com


mailto:goufugang@foxmail.com
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn

96

MHEEd 4545

AT MURR & 1 (1.45%); KL T H =8I Y e
IR 2 0°C (H(-24.74%) K TR FBEIFYIE 5°C
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Fig. 1 The distribution of currents in the eastern shelf area of China and the location of sampling sites (modified from references [33—34])
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Fig. 2 Deposition environment division of ZK1 hole
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EEH(6.0%) 51N & 5 (103%). 6 FHES A
2R IIFIEA LA, P A iR 12%. ARAERLE KA
FL AR EE R8T, K3 ) S AR R B, 5
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Fig. 4 Carbon flux characteristics of different sedimentation units

SEHIE N 0.49%, 255 ZHCH 0.470, TOC,: /T 19.7~
60.5 g/(m*a), ‘FI{E N 278 g/(m*a), & 5HF RE N
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Fig. 5 TOC and TN fitting characteristics
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Table2 TOC and TN fitting characteristics of different

sedimentation units

e TNV BAEESTN

LB Bas R W% P
AR =0.0637x+0.0292  0.728  0.055 53

Ul y=0.059x+0.0291  0.848 0.056 52

U2 y=0.0345x+0.0393 0302 0.052 75

U3 y=0.1054x+0.0157  0.751  0.059 27

U4  y=-0.0229x+0.0567 0.192 0.045 126
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KR pH AL T 5 BF, s K AR s A ) e T
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Analysis of carbon burial fluxes and sources in early to middle Holocene
sediments of the Changjiang River palaeo-valley

Gou Fugang '*

(1. Geological Survey of Jiangsu Province, Nanjing 210049, China; 2. Key Laboratory of Earth Fissures Geological Disaster, Ministry of
Natural Resources, Nanjing 210049, China)

Abstract: In order to study the carbon burial rates and sources of early to middle Holocene sediments in the
Changjiang River palaeo-valley area, the determination of total organic carbon (TOC), total nitrogen (TN) and 6"*C
of sediments from ZK1 hole was carried out, and the spatial and temporal distribution characteristics and TOC
sources of carbon burial in the Changjiang River palaco-valley were analyzed by combining AMS"C (plant debris,
shells) dating, foraminiferal and grain size data. Using a combination of historical geography and sedimentary geo-
logy combined with AMS'"C data, the chronostratigraphic classification was carried out from bottom to top as tidal
channel (Ul), estuarine bay (U2), tidal sand ridge (U3), and pre-delta (U4). Sediments were influenced by the ef-
fects or factors of water depth, runoff, estuarine after-circulation, tidal currents, waves, storms and remineraliza-
tion, and the mean value of TOC was 0.41%, which was lower than the surface layer of the Changjiang River Estu-
ary. The ZK1 hole carbon burial flux (TOCy;) ranged from 7.4 g/(m?*-a) to 110.5 g/(m?*-a), with large variations. The
TOC,; values were mainly controlled by the sedimentation rate. The results of 6"°C and TOC/TN (C/N) projection
points indicate that there are TOC sources with multi-source characteristics, and the overall performance is partial
to terrestrial sources. The linear fit correlation between C/N and 6"°C was high, which allowed the quantitative ana-
lysis of organic matter sources using C/N and 6"C. The organic carbon source analysis was carried out based on
C/N and 0"C using a three-terminal source model. The U2 and U3 depositional periods were in the Holocene Great
Warm Period, and the sea-derived and land-derived carbon was higher than that of the Ul and U2 depositional
units, which was mainly related to the increase of marine and terrestrial primary productivity. The mean contribu-
tion of marine phytoplankton to total organic carbon was 31% in ZK1 hole. The mean contribution of estuarine
phytoplankton to total organic carbon was 31%; the mean contribution of terrestrial organic carbon to total organic
carbon was 38%. Overall, the contribution of terrestrial organic carbon was greater than that of estuarine phyto-

plankton and marine phytoplankton, which was basically consistent with the analysis results of the graphical method.

Key words: organic carbon; foraminifera; burial rate; depositional environment; AMS"C
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