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Abstract: Core ZK4 with a shallow depth of 28.3 m was drilled in the Yellow River Delta in 2007. Samples from the core were used
in the laboratory to make detailed sedimentological observations and perform analysis of water content, organic carbon (Corg), total
carbon (TC), and nutrient compositions. According to the stratigraphic analyses of core ZK1, seven sedimentary environments were
recognized, and the historical evolutions of coastal wetlands were revealed. Chronologies, sedimentation rates and carbon accretion
rates of the environments were revealed from AMS"C dating method, historical records of the Yellow River diversions, and
comprehensive analyses by means of historic geography and sedimentary geology. The results show that total carbons, organic
carbons and nutrients (except for element S) are all in good linear correlations, the accretion rates of Corg ,TC,N and P have very
significantly positive correlations with sedimentation rates shown as R>0.89, p<0.01, and the sedimentation rates are the main factor
controlling accretion rates of Corg ,TC, N and P. Although Corg concentrations are low (<1%) in the modern Yellow River Delta
sediments, the high sedimentation rates have made the average accretion rate of Corg in the sediments come up to 2878.23 g/(m’- a),
much higher than the values in other high—Corg wetlands in the world, and thus the modern Yellow River Delta can be considered to
be a very good carbon sink due to its high sedimentation rate.
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Table 1 Element characteristics of the sediments core ZK4 from Yellow River Delta

Cu N Mn P S Zn

Al Fe Mg Ca Na K TC Corg

=H ng/g mg/g P
R 4023 931 9655 697 1648 997 272 975 565 177 389 345 229 8904 88
M 769 70 2844 267 145 22 166 249 163 51.7 1876 228 62 0577 792
SERME 2334 35335 5831 5606 5365 608 222 5945 39 962 2820 2836 1476 399 845
bz 9.19 19838 1968 1197 3466 213 2995 1912 102 2425 542 299 433 183 0.195
BRAK 0394 0561 0337 0214 0646 035 0135 0322 0261 0252 0192 0.105 0293 0459 0023

®2 R AILREFE S RENHEXRE

Table 2 Correlations between carbons, Al and nutrients of the sediments

Cu N Mn P S Zn Al Te Mg Ca Na K TC Corg
Cu 1 0.685%* 0.876*%* 0.560** 0.116  0.942*%* 0.869** 0.905** 0.880** 0.690** —0.839%* 0.753** 0.764** 0.560%*
N 1 0.711%%  0.606%* 0.573%*% 0.772%% 0.756%* 0.769%* 0.799%* 0.476%* —0.554%* 0.721%* 0.772%*% 0.769%*
Mn 1 0.539%% 0.089  0.949%* 0.926**% 0.967** 0.929** 0.842%* —0.925%* (0.821** 0.908** (.583%*
P 1 0.366% 0.668** 0.635%* 0.652*%* 0.727** 0.261  —0.329* 0.373* 0.495%% 0.671**
S 1 0203  0.300%* 0.208 0.291* -0.002 0.029 0.340*% 0219  0.468**
Zn 1 0.959%*% 0.989** 0.976%* 0.717** —0.864** (0.833** (.852%* (.673%*
Al 1 0.973%% 0.964*%* 0.688** —0.843** (0.893** (.820** (.648**
Te 1 0.980%* 0.754*% —0.884** 0.850%** 0.875%* 0.661**
Mg 1 0.727*%% —0.816%* 0.794** (0.874%* (.705%*
Ca 1 —0.856%** 0.564** 0.874** 0.350*
Na 1 —0.775%%-0.837%% —0.414%**
K 1 0.688%* 0.597**
TC 1 0.582%%*
Corg 1

T ##FIRTE 0.01 AKCF OO _E 52 AR I 5 #3R7RTE 0.05 /K- CUU ) b W 3 HH G
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Table 3 Vertical sediment rate and accretion rate of carbon of different sediment environments in Yellow River Delta
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Table 4 Correlations between carbon accretion rate,sediment accretion rate, BD, TC and Corg of the sediments
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