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Carbon burial characteristics of Hongze Lake in the past 60 years
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Abstract: Lakes are important carbon sinks in terrestrial ecosystems. Currently, most of lake carbon burial
research in China only considers organic carbon burial and has neglected inorganic carbon burial, which will lead
to an underestimation of the total carbon burial capacity of lakes. This situation is particularly significant in the
humid eastern plain region. In order to comprehensively understand the carbon burial characteristics of lakes in the
eastern plain and evaluate the contributions of organic and inorganic carbon burial to total carbon burial more

reasonably. This research chooses Hongze Lake as study site, which is a representative lake in the eastern plain
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region. Based on the *°Pb-"""Cs chronological sequence, combined with the C/N and 6“C characteristics in
sediments, the carbon burial characteristics of Hongze Lake sediments in the past 60 years were explored by
analyzing the spatiotemporal changes of organic and inorganic carbon content in typical rock cores (numbered
HZH-12) and 11 other surface sediments. C/N and 6"°C shows that endogenous organic carbon is the main source
of organic carbon inHongze Lake . The significant synergistic changes in the accumulation rates of organic and
inorganic carbon over the past 60 years (R*=0.76, p<0.001) indicate that inorganic carbon may be derived from
secondary carbonate deposition caused by the photosynthesis of planktonic algae. Results show that the inorganic
carbon content (1.09%) is significantly higher than organic carbon content (0.61%). The accumulation rate of
inorganic carbon is 34.27 g/(m*-a), which is significantly higher than that of organic carbon with a value of
25.27 g/(m’-a), too. In general, organic carbon accounts for 42.4% of total carbon burial, while inorganic carbon
accounts for up to 57.6% of total carbon burial. This means that ignoring the burial of inorganic carbon may lead

to a significant underestimation of the carbon burial capacity of lakes in the eastern plain. And for the lake carbon

burial study in this region, it is necessary to consider both organic and inorganic carbon burial in the future.

Keywords: carbon burial; organic carbon; inorganic carbon; Hongze Lake
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Table 1 Water chemical indexes of Hongze Lake and inflow, outlet of several main rivers
‘ R Ca HCO, WJif TR ORI

KEERL /(mg-L™") pHIL /(mmol-L™") /(mmol-L™) 50C 10°C 15°C 20 °C 25°C
biRT) 136.7 7.05 2.14 2.73 0.22 0.27 0.31 0.37 0.44
AERI 185.5 7.26 3.14 3.71 0.51 0.61 0.72 0.85 1.02
B 214.3 7.47 1.94 4.28 0.66 0.79 0.93 1.10 1.32
PR 200.2 7.21 2.00 4.00 0.35 0.42 0.49 0.58 0.70
Rt 161.6 7.18 2.18 3.23 0.31 0.38 0.44 0.52 0.63
XIS 166.5 7.12 1.96 333 0.27 0.32 0.38 0.44 0.53
] 110.4 7.07 1.81 221 0.17 0.21 0.24 0.28 0.34
= 122.7 7.15 1.93 245 0.24 0.28 0.33 0.39 0.47
HZH-1 127.4 7.66 1.93 2.55 0.76 0.91 1.07 1.26 1.51
HZH-2 1245 7.32 1.93 2.49 0.35 0.43 0.50 0.59 0.71
HZH-3 119.6 7.13 1.92 2.39 0.22 0.26 0.31 0.36 0.44
HZH-4 124.5 7.11 1.92 2.49 0.21 0.25 0.30 0.35 0.42
HZH-5 137.2 7.44 1.96 2.74 0.48 0.57 0.67 0.79 0.95
HZH-6 136.7 7.12 1.96 2.73 0.23 0.28 0.33 0.38 0.46
HZH-7 130.8 7.6 1.85 2.61 0.64 0.77 0.91 1.06 1.28
HZH-8 129.4 7.17 1.91 2.59 0.24 0.29 0.34 0.41 0.49
HZH-9 122.5 7.65 1.84 2.45 0.68 0.82 0.96 1.31 1.36
HZH-10 156.7 7.21 2.19 3.13 0.33 0.40 0.47 0.55 0.66
HZH-11 151.3 7.60 2.14 3.02 0.77 0.93 1.09 1.28 1.54
HZH-13 146.5 7.60 2.11 2.93 0.74 0.89 1.05 1.23 1.48
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Fig. 7 Lake carbon burial rates and the proportion of organic and inorganic carbon burial in different regions
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