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RESEARCH PROGRESS OF MUD WEDGE IN THE INNER CONTINENTAL
SHELF OF THE EAST CHINA SEA

LI An-Chun, ZHANG Kai-Di
(Key Laboratory of Marine Geology and Environment, Institute of Oceanology, CAS, Qingdao 266071, China)

Abstract The study of modern mud sediments in the continental shelf sea has important geological, environmental,
and climatological significance. Therefore, marine scientists have been paying close attention to the issues for several
decades. Especially in the recent years, there has been a great upsurge in the study of continental shelf mud sediments in
China, and a large number of important achievements have been made. The research progresses of the largest mud wedge
in the East China Sea were reviewed.

The mud sedimentary zone in the inner shelf of the East China Sea extends southward from the underwater delta of
the Changjiang (Yangtze) River estuary to the middle of the Taiwan Strait along the shallow coastal waters off Fujian and
Zhejiang Provinces. The total length is about 800km, the width is about 100km, and the area is about 80000km?2, which is
about two Taiwan Islands in area. It is the largest wedge-type mud sedimentary body and modern sedimentary area in the
China shelf sea and even in the coastal waters of Asia (the second in volume). The middle and late Holocene sedimentary
strata in this area are relatively thick, with a local thickness of 40—80m. Generally, they are thicker near-shore, gradually
thin out oceanward, and vanish near the 50—60m isobath or even deeper at 75—90m isobath. Mud sediments in this area
have a relatively fine grain size and are mainly composed of clay and silt (more than 90%); however, sand content is very
low (less than 10%). The clay and silt contents decrease sharply in the outer edge of the mud zone, while sand contents
increase suddenly. The type of the sediment is silty clay and clayey silt, which is bounded laterally towards the sea by
clay-silt-sand (mixed deposit) or muddy sand. There are some differences in the grain size distribution between the north
and the south. In the northern section (from the Changjiang River estuary to the outside of Oujiang River mouth), the grain
size is coarser (clayey silt) nearshore, and finer (silty clay) laterally; while in the southern section (from the outside
Oujiang River mouth to the north of the Taiwan Strait), the trends are opposite. The distal mud sediment to the middle
Taiwan Strait is coarser (clayey silt). The modern deposition rates are higher in the subaqueous delta of the Changjiang
River estuary and near the coastal waters off Fujian-Zhejiang Provinces, but they gradually decrease alongshore to the
outer continental shelf, which are consistent with the thickness distribution of the Holocene strata. The spatial distribution
of the suspended matter concentration, especially in winter, was consistent with the distribution of the deposition rate,
which indicates that the sediment was transported from the Changjiang River estuary to the south along coast off Fujian
and Zhejiang Provinces and from the nearshore to the sea. The mineral, chemical elements, isotopes, and environmental
magnetism indexes further indicate that the mud deposits are derived mainly from the Changjiang River, followed by the
old Huanghe River contributes in the north and from Taiwan Island in the south, and the coastal rivers of Fujian and
Zhejiang Provinces locally. The formation of this mud sediment wedge was closely related to the continuous high sea level
about 7.3ka BP ago since the middle Holocene and the corresponding sedimentation, which includes the continuous
southward transport of Changjiang River materials by the Fujian-Zhejiang coastal current, the blocking of the warm current
and the upwelling current as well as the lateral transport of the downwelling and the front puncture currents, etc. Transport
of the sediment occurs mainly in winter, and enhanced by winter monsoon. Tropical cyclone and typhoon storm have
played a dual role in building and destroying the mud wedge. Because of the close relationship between the formation of
the mud sediment and the monsoon-driven coastal current, the mud wedge recorded the imprint of the climate environment
and became an ideal object of study for the evolution of winter and summer monsoons. In recent years, abundant research
results of this region have well revealed the climatic evolution history and events on the scales of millennium, centennial,
decadal, and even higher resolution since the middle and late Holocene. The muddy deposit is also very sensitive to human

activities, and it documented major anthropological events such as variation in fire about 3000 years ago in the Changjiang
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River reaches, and several great migrations of Chinese population in history, etc. Especially in the recent decades,
particularly since the impoundment of the Three Gorges reservoir, there has also been an obvious response to the changes
in the sediment source from the Changjiang River.

In the future, it is needed to further quantify the contribution and spatial and temporal differences of the substances
from the Changjiang River, Huanghe River, and rivers of Taiwan Island and Fujian-Zhejiang lands, and the residual areas at
different stages of the formation and development of mud bodies; deepen the understanding the impacts of human activities
and environmental change on the mud wedge; strengthen the observation of the modern sedimentary dynamic process with
fine numerical simulation; and reveal the spatial difference of the dynamic background in the mud sediment zone. These
works will help understand the formation mechanism of the mud sediments, and provide scientific clues for the
reconstruction of the paleo environment.

Key words East China Sea inner shelf; mud deposits; formation mechanism; material source; climate records;

environmental response



