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SEA-LEVEL CHANGE AND DEPOSITS IN THE LOWER
REACH(FROM HUKOU TO ZHENJIANG)
OF CHANGJIANG RIVER IN HOLOCENE

Yang Dayuan
(Nanjing University)
Yan Xiangsheng

(Nanjing Teach's Training School )

Received: May 24, 1989
Key Words: Sea-level change, The lower reach of the Changjiang river, Deposition
Abstract
The flood land deposits formed in Holocene was around 30~40 m in thickness in the
lower reach (from Hukou to Zhenjiang) of Changjiang valley, exceeding enormously “the
normal thickness” of the flood land deposits formed generally in other valleys, which was
related to the constant rise of the flood stage in that period. The latter was resulted direct-

ly of indirectly from sea level rise in Holocene.
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INFLUENCE OF CLIMATIC AND SEA-LEVEL
CHANGES ON THE ALLUVIAL PROCESSES
OF THE MID-LOWER REACHES OF THE
YANGTZE RIVER IN THE LAST
10 000 YEARS®

The fluvial processes, depositional or erosional, are very sensitive to the changes in
environment, including changes of the geological structure, tectonics, geomorphic devel-
opment, vegetation, and especially the climate and sea-level. The alluvial processes varies
greatly along the Yangtze river along its whole domain, strong or alternating with weak,
and from the Three Gorges segment of the upper reaches downflow-wards the process has
been deeply influenced by the glacial-interglacial climate cycles and corresponding sea level

changes.

I . BASIC CHARACTERS OF THE PROFILE STRUCTURES OF
THE LOWLY-LYING TERRACES AND FLOOD PLAINS IN
DIFFERENT RIVER SEGMENTS

Fig. 1 outlines the profile structures in different locations, which are; ]. Nantong
for the mouth segment, 194 km from river mouth; II. Wuhu(572 km); . Jiujiang
(920 km)for the lower reaches; [V. Huangshi(1 012 km); V. Shashi (1 650 km); V].
Yichang (1 808 km) for the middle reaches and finally; V[. Wushan (1 966 km) in the
Three Gorges segment.

@ This project is financially supported by Xi'an Laboratory of Loess and Quaternary Geology, Chinese Academy of Sci-

ences,



INFLUENCE OF CLIMATIC AND SEA-LEVEL CHANGES ON THE ALLU-
VIAL PROCESSES OF THE MID-LOWER REACHES OF THE YANGTZE
RIVER IN THE LAST 10000 YEARS

Yueyango

Fig. 1  Profile structures of the lowly-lying(altitude) terraces plus flood plains along the Yan-
gtze River
I. Nantong; [[. Wuhu; [[. Jivjiang; IV. Huangshi; V. Shashi; VI. Yichang; . Wushan
1. Silty mud(lacustrine) ; 2. Clay(flood plain); 3. Sandy clay; 4. Silt or sandy clay (flood plain) ;
S. Clayey sand (flood plain); 6. Sandy layer (channel facies); 7. Sandy gravel or gravellayer (channel

facies); 8. Loess or loessial accumulation (Late Pleistocene); 9. Red clay or paleosol(mid-Pleistocene) ;
10. Alluvial or slope material; 11. Basement
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1. River Mouth Segment

The river mouth segment of the Yangtze River is located in a neotectonic tilting de-
pression area, with Quaternary sediments as thick as 150 ~ 300 meters. Since the late
Pleistocene, the sediments sequence contains three marines, to marine-continental transi-
tional deposits which constitute 77 % of the sequence. The paleo-channel during the glacial
incised deeply into these marine, and marine-continental deposits formed during intergla-
cial. The altitudes of the bottoms of the transgression sediments (Q; and Q) filled in the
channel are compared with those mantled on the adjacent bank of the same age. The rela-
tive depths of the channel thus obtained are 55 m for early Wrm glacial’s and 35 m for late
Wrm. The late Wrm-channel’s altitude is 60 m below sea level, i. e. 40 m lower than the
modern river channel.

The channel fillings since pleniglacial and the overlapping overbank sediments of Hol-
ocene can be divided into two suits of delta sequence from the bottom set to the top set.
The lower one started from 12 000 a BP and ended at 6 000 a BP, its burial depths being
50~54 meters. The upper one has its foreset inserted into the lower one as deep as about
22 m. Its topset was formed 2 000 a BP and overlapped universally the lower suit with a
thickness of only 4 m"!,

2. Segment Downwards of Wuhan

The segment from Wuhan down to Nanjing is incising into a fault-fracture zoneperiph-
eral to the Dabei mountain region, crossing over several Late Mesozoic inland basins of
tectonic depression. The neotectonic differential vertical movement on both sides of the
fault zone is still going on presently, the uplift of south side being contrast to the down-
ward of north one, and this determines the general geomorphic contrast between terraces
plus flood plains on the north and cliff plus crags on the south.

In the river channel near Wuhu, Jiujiang, and Huangshi, Jocally there are alluvial
sand and gravel beds buried and some discontinuous interbands already cemented by calcar-
eous material. The Holocene sediments on both sides of the channel near Wuhu and Jiu-
jiang are as thick as 35~44 m(Fig. 1 =1 , [l ). The boring cores of QK 15 hole to the north
of Wuhu is composed of upper 8 m clay layers and then silt-clay and silt layers, and from
45 m depth down sandy gravel layers, The organic material contained in silt layer at 33 m
=+ depth is " C dated at 5 3004150 a BP™ ; the organic material sample from a silt layer at
44 m depth of a core in the outlet of Poyang lake near Jiujiang *C dated at 3 8304150 a
BPH,

3. Jingjiang Segment

This segment is located in the western Jianghan plain. A remarkable eastward tilting
happened in Quaternary here. On the north side of the downcurrent end of the segment,
the Quaternary deposits reached more than 150 m thick whereas along the uppercurrent

part of the segment, and the river deeply cut down in-between the hills and mounts of
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basement rock with mid-late Pleistocene unpaired terraces occurring on both banks.

During the last pleniglaciah the Jingjiang river channel cut through the planarly dis-
tributed silty clay layers of late Pleistocene, and into the fan-shaped sandy gravels accumu-
lation of mid-Pleistocene. The channel bottom is about O m a. s. 1. near Shashi(Fig. 1-V ),
where the terrace surface along the segment are about 25~ 35 m above the channel bot-
tom. In the upper part of the deposits on the terraces, there were developed calcareous
concretions simultaneous with the channel down cutting which is roughly dated at 12 9004
500 a BP,

During the early Holocene, the Jingjiang river flow east-southeast-ward across the
Jianghan plain from Shashi as revealed by the drilling. Channel sand bands are found bur-
ied under the plain which witnesses the flow paths. One branch started from Shashi, via
Zishi, Qingshi, Beimiao, and Mianyang, then jointed with the Hangshui river. Another
branched from Qingshi, via Hongcheng then joined with the outlet flow of the Dongting
Basin, and ran towards Wuhan. Later on, owing to the development of the fan-shaped ac-
cumulation pivoted at Shashi, many branches occurred downcurrent of Shashi in this seg-
ment (Yang, Xia, Yong etc. streams). Lastly, all the flows entered the present channel
which is composed of the Jingjiang channel, slightly winding southwards downcurrent of
Shashi, and the Xiajingjiang meander. The deposition during Holocene filled all the deep
paleochannels, and then formed the flood plain from planar mantling, which buried many
ancient culture remains of neolithic age and some paleo-trees. In a core near Lusun lake on
western side of Jingjiang right to the south of Shashi, a mud sample was cut at burial
depth of 6, 9~7, 1 m and "C dated at 3 9504120 a BP. In a core near Babao of Jiangling,
a mud sample from depth of 9. 8 to 10. 0 m has been “C dated at 5 240+125 a BP. Pres-
ently, the flood level in the channel between the dams are 10 meters or more higher than
the low-lying plains on both sides.

4. Near Nichang

Nichang is located at the outlet of the Three Gorges. The segment downcurrent from
Nichang runs perpendicular to the tilting axis. There are six levels of unpaired terraces
along the river which are 120,102, 75~70,40~30, 25, and 7~10 m above the general
flood-level. The terraces were formed since the mid-Pleistocene*],

Fig. 1 -1V shows the structure of the channel and branch channel deposits. The middle
part of the first level terrace is alluvial gravel beds with surface layer of 2 m thick being
calcareously cemented and lithified. The cement is *C dated at 13 400 +400 a BP. The
upper part is composed of clayey silt layers. The paleo-wood samples from the bottom of
this part are *C dated at 5 3404315 and 5 5004 230 a BP; and the burned wood(coke)
and potter fragments from the silt layers are “C dated at 5 340+315~4 2304115 a BP.
At present, occasionally the flood can cover part of the terrace surface.

The deposits in channel is composed of a lower part of typical alluvial gravel layers
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and an upper part of 5 m pebbly sand layers. The carbonized wood samples from the bot-
tom and top of lower part are “C dated at 37 7004=1 780 and 13 100105 a BP.

5. Wushan

Wushan is located at the uppercurrent inlet of the Wuxia gorge where a branch named
Daninghe river joins in. There are multi-levels of terraces around Wushan, The lowest one
is about 130 m a. s. 1. , and the upper part is composed of thick loess with median diameter
5.0 and sorting coefficient 0. 95. The large, soft, and irregular calcareous concretion con-
tained is "*C dated at 12 2004145 a BP. At present, exceptionally large flood can inundate
the marginal part of the terrace and the flood deposits have already mantled the middle and
lower parts of its frontal slope and locally cemented by calcareous material, which is “C
dated at 4 2404140 a BP (Fig. 1-V).

. THE INFLUENCE OF THE GLACIAL-INTERGLACIAL CY-
CLES AND SEA-LEVEL CHANGES ON THE ALLUVIAL
PROCESS OF THE MID-LOWER REACHES OF THE YAN-
GTZE RIVER

From the above-mentioned data, one can see the obvious influences of the Quaternary
glacial-interglacial cycles and sea-level changes on the alluvial process along the mid-lower
reaches of the Yangtze River. The climate changes altered greatly the supply of water and
debris from the upper reaches and the effect of sea-level changes can reach as upstream as
over 1 600 km from the river mouth during a rather short period which has never been im-
aged before.

During the glacial plus low sea-level period, a universal incision was developed as to
form a deep channel all through the mid-lower reaches. The bottom of this channel at the
last pleniglacial is: lower than-60 m at the mouth, —40 to —20 m at the midlower reaches
joint and 0 m at the middle part of Jingjiang segment a. s. l. : the average longitudinal slope
is half time over the present one. Even the Three Gorges was also at a period of lower wa-
ter level, and hence terraces were formed on the previous flood deposits causing the illuvial
CaCQ;, calcareous concretion to form in the deposits.

During the interglacial when the seal level was high, a universal aggradation happened
along the whole mid-lower reaches. The paleo-channels. were filled up and flood deposits
developed extensively, as to form a great number of mid-channel bars and point bars and
the broad flood plains. In tectonic depression area, it covered the previous terraces. The
gravel accumulation occurred downcurrent of Three Gorges and flood deposition in Three
Gorges.

About the influence of sea-level uprising on the flood deposition, Table 1 lists the var-

iation of the average deposition rates during flood plain period in different regions based on
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the “C dating. It is obvious that the fastest deposition time for different segments became
younger upcurrent, In the early Holocene, i. e. a period when the sealevel was rapidly ris-
ing after glacial, the higher average deposition rate was in the mouth area; whereas in the
middle-late Holocene, it was the middle reaches where the flood plain deposition rate was
higher. This demonstrates that the influence of the sea-level rising was developing gradu-
ally upcurrent. In the Jingjiang segment, the gradual perfection of the artificial dams has
slowed down the flood deposition on both sides outside the dams, but the in-channel flood
level between dams has been rising and mid-channel bars have been expanding rapidly,
showing that the human activities can locally accelerate the natural process towards equi-

librium.

Table 1 The Variation of the Average Flood Deposition Rate(m/ka)along
the Mid-lower Reaches of the Yangtze River in the Holocene

Age

(1000 a BP) Jingjiang Hukou Anging Wuhu Zhengjiang | River mouth

10.5

4.1 6.2 1.27 0.76

B e 130

262 7.66

10F 13.0

11

12

*  the 8.7 m/ka is the deposition rate for dam-breaking flood in local ponds( pools), similar to the rate for the in-

channel flood level rising in-between the dams along the Jingjiang segment®],

¥ JEX: Yang Dayuan. Influence of climate and sea-level changes on the alluvial proces-
ses of the mid-lower reaches of the Yangtze river in the last 10 000 years. In: Liu
Tungsheng(Edit in Chief). Quaternary Geology and Environment in China. Beijing ;
Science Press, 1991, 337—342,
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