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Fig.1 Vertical distribution of >'°Pb and '*’Cs dating in columnar sediments
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Burial Characteristics and Source Analysis of Organic
Carbon in Mangrove Sediments, Yanpu Bay, China

LI Bin, SHUI BoNian, YU Yang, LU CongCong, LI XueLi, SHANGGUAN MingZhu,
WEI Zhen, HU ChengYe

School of Fishery, Zhejiang Ocean University, Zhoushan, Zhejiang 316022, China

Abstract: [Objective] Mangroves are an important coastal blue carbon ecosystem, with a strong carbon sink
function that has a profound impact on the global carbon cycle. In recent years, the sources and burial
characteristics of organic carbon in mangrove wetland sediments have become a hot topic at home and abroad.

However, there are few studies on the sources and biogeochemical cycles of organic carbon in mangrove wetland



I Al

sediments at high latitudes. [Methods] A high-resolution 2'°Pb chronostratigraphic framework was established in
the Yanpu Bay mangrove research area using the 1.5m deep column sediment collected from the mangrove as a
carrier. The sediment accumulation rate (SAR), organic carbon accumulation rate (OCAR), potential sources of
organic carbon, and their contribution rates were analyzed according to the characteristics of the total organic
carbon content (TOC), carbon to nitrogen ratio (C/N), median particle size (D50) and stable isotopes of carbon and
nitrogen (61°C, 6'°N). [Results and Discussions] The sedimentation rate of mangrove sediments along Yanpu Bay
is approximately 2.2cm/a, and a continuous sedimentary sequence of almost 70 years has been obtained. The
particle size components are mainly silt and clay components. The proportion of different components of particle
size and D50 remained unchanged with depth, and the activity of excess 2!%pb was closely related to depth,
indicating that the sedimentary environment was relatively stable. The average content of TOC is 1.63%, while the
average content of TN is 0.10%. There was a significant positive correlation between TOC and TN (R*=0.24), and
a significant negative correlation between TOC and 6'*C (R?=0.47), indicating that the sources of organic carbon
and nitrogen in sediments were consistent, and carbon sources with lower 6'*C values were the main contributors
to organic carbon in sediments. According to the vertical trend of TOC content, SAR and OCAR, the sedimentary
record of organic carbon can be divided into three stages: the first stagelisArem 1955 to 1982, the second stage is
from 1982 to 2014, and the third stage is from 2014 to 2021. The\SAR ‘values ranged from 52.03 to 233.61
g/(cm?-a), with an average value of 177.68 g/(cm?-a), OCAR values ranged from 112.78 to 473.97 g/(m?-a), with
an average value of 286.65 g/(m?-a). TOC and OCAR showed no significant correlation (R?>=0.096), while SAR
and OCAR showed a significant positive correlation (R>=0.46). SAR of mangrove sediments may be an important
factor that affects the burial of organic carbon in sediments, According to the distribution range of 6'*C, §'°N and
C/N values of mangrove columnar sediments, it iS_preliminarily concluded that the deposition of terrigenous
organic matter is mainly contributed by terrigenous plants, C3 plants and organic matter in lost soil. Marine
organic matter deposition is mainly caused by aquatic plants, marine phytoplankton and suspended organic
particles brought by seawater perfusion. Among them, the contribution rate of mangrove litter was the highest
(59.70%), followed by the average eontribution rate of POM (25.68%), and the contribution rate of SOM and
phytoplankton was relatively small. The contribution rate of POM is the largest, which is mainly affected by
downstream seawater injection and the upstream runoff. The water conservancy facilities are the main limiting
factor of the contribution rate of POM. Mangrove area and POM delivery are important factors that affect the
burial of organic carbon burial in sediments. [Conclusions] Mangrove sediment organic carbon in Yanpu Bay is a
mixed source of Marine and land, and the sources of organic carbon and nitrogen in the sediment are consistent.
Mangrove plant litter is the main contributor to organic carbon in sediments. Extreme weather, natural disasters,
and water conservancy projects increase the complexity of sediment organic carbon sources. The sediment mass
burial rate is the main factor affecting the organic carbon burial flux of mangrove sediments along Yanpu Bay. The
sediment mass burial rate is mainly affected by extreme weather such as typhoon, and the use of upstream sluices
and estuarine sluices also has a significant influence on it. Through reconstruction of the organic carbon burial
records of mangrove sediments in Yanpu Bay, it is found that the burial of organic carbon in mangrove sediments
is greatly affected by extreme weather and water conservancy projects, forming a phased deposition process.

Key words: organic carbon; stable isotopes; sedimentary records; characteristics and sources; Yanpu Bay
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