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1
Table.1 Grain size parameters of surficial sediment samples
(ds0) (1) (o) (Sa) (Keo) &
1 5.51 5.99 2.10 0.35 0.91 19.6 65.4 15.0
2 2.37 3.09 1.80 0.72 2.55 5.7 14.2 80.1
3 1.88 1.92 1.35 0.37 3.93 4.2 6.9 88.9
4 1.81 1.82 0.56 0.17 1.55 2.1 2.6 95.3
5 1.98 2.00 0.85 0.36 2.93 2.3 3.7 94.0
6 6.06 6.42 2.04 0.27 0.89 23.1 69.0 7.9
7 6.83 7.07 1.85 0.21 0.87 30.0 69.8 0.2
8 5.37 5.38 2.83 0.09 0.63 21.6 36.4 42.0
9 1.81 1.82 0.65 0.16 1.78 1.9 2.8 95.3
10 1.66 1.65 0.54 -0.06 1.45 1.3 2.0 96.7
11 1.62 1.59 0.61 -0.08 1.32 1.2 1.6 97.2
12 1.75 1.76 1.04 0.27 3.10 2.6 3.5 93.9
13 7.27 7.39 1.86 0.09 0.90 35.9 63.8 0.3
14 7.64 7.75 1.71 0.08 0.96 41.9 58.1 0.0
15 7.28 7.41 1.84 0.10 0.90 35.9 64.0 0.1
16 5.53 5.32 2.97 -0.01 0.63 21.6 33.5 44.9
17 3.85 4.82 2.85 0.49 0.64 20.7 28.7 50.6
18 2.98 3.87 1.98 0.73 2.05 8.6 16.2 75.2
19 1.81 1.79 0.96 0.17 2.77 2.2 3.5 94.3
20 7.14 7.35 1.81 0.16 0.89 34.2 65.8 0.0
21 7.39 7.54 1.76 0.13 0.87 37.9 62.1 0.0
22 7.64 7.74 1.74 0.07 0.89 42.5 57.5 0.0
23 2.20 3.09 2.13 0.70 2.55 7.9 10.9 81.2
24 3.02 4.35 2.73 0.64 0.84 15.0 23.5 61.5
25 6.96 7.10 2.00 0.11 0.88 32.5 64.9 2.6
26 7.80 7.89 1.68 0.07 0.90 45.4 54.6 0.0
27 6.28 6.16 2.58 0.01 0.62 29.0 36.0 35.0
28 3.95 5.15 2.55 0.65 0.67 21.6 28.0 50.4
29 6.36 6.80 1.79 0.36 0.91 25.0 74.9 0.1
30 7.40 7.57 1.76 0.13 0.90 37.9 62.1 0.0
31 7.76 7.81 1.76 0.02 0.94 44.6 55.4 0.0
32 7.93 7.98 1.66 0.02 0.95 48.2 51.8 0.0
33 7.90 7.92 1.77 -0.01 0.95 47.7 52.3 0.0
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Fig.2 Histogram of sample numbers for different size classes
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Recent Spatial Pattern and Temporal Variation in Sediment Grain Size
in the Inshore Area Adjacent to the Yangtze Estuary and Hangzhou Bay

LUO Xiangxin YANG Shidun ZHANG Wen—=xiang ZHANG Jing

( State Key Lab of Estuarine & Coastal Research East China Normal University Shanghai 200062)

Abstract: Grain size of sediment in littoral area of estuaries is vulnerable to human-induced changes in riverine sedi-
ment supply and coastal hydrodynamics. In recent years sediment from the Yangtze River to the sea has drastically
decreased which has resulted in erosion in the subaqueous delta. Meanwhile many coastal engineering structures
have been built at the mouth of the Hangzhou Bay. Less has been known of the sedimentary impacts in the inshore ar—
ea adjacent to the Yangize Estuary and Hangzhou Bay. To examine the spatial pattern of and recent changes in sedi—
ment grain size in the littoral area off the Yangtze Estuary and Hangzhou Bay we obtained 33 surface sediment sam—
ples using a box sampler and 7 sediment cores ( 1.4 to 4.8 m in length) using a vibro piston corer in April 2008.
These samples were analyzed for grain size parameters in the laboratory using a laser particle size analyzer. Compari—
son of grain size was made between the present result and results of historical periods. The results include: 1) In a—
greement with the results of historical periods the present study showed an overall spatial pattern of coarse sediment
in the east ( sand) and fine-grained sediment in the west ( mud) . Nevertheless in contrast to the historical results
the borderline between the sand and mud areas has retreated landward ( or westward) for 10 to 30 km in the northern
portion ( off the Yangize Estuary and the main Hangzhou Bay) whereas it has advanced seaward ( or eastward) for up
to 50 km in the southern area ( south of the Zhoushan Archipelago) . 2) In comparison with the results of historical
periods that the longshore distributed mud ( clay) zone was disconnected at the east of the Zhoushan Archipelago the
spatial pattern of surface sediment grain size in the present study indicated a consecutive longshore mud zone which
suggests the historical disconnection of the longshore mud ( clay) zone at the east of the Zhoushan Archipelago has
disappeared at least for surface sediment. This change was mainly attributed to the construction of large bridges across
the channels between the islands of the Zhoushan Archipelago. The piers of these bridges were considered to have re—
duced the water and sediment exchange between the Hangzhou Bay and the East China Sea and weakened the currents
at the previous disconnecting area of the longshore mud ( clay) zone. 3) The results of grain size trend analysis of sur—
face sediment along the longshore mud zone support the hypothesis that the sediments derived from the Yangtze River
have been mainly transported southward and southeastward.4) The core sediments sampled successfully in the mud
zone ( we failed to sample core sediment in the sand zone) are mainly composed of silt and clay. Most of the cores
show significant vertical fluctuations of grain size. These vertical fluctuations seem to reflect historical events of cli-
mate changes which have resulted in long-term changes in riverine sediment supply and ocean hydrodynamics. The
surface sediment of the cores sampled in the recent erosion area ( recognized by other authors based on bathymetric
comparison) indicates a coarsening trend which is considered to have resulted from the recent drastic decrease in riv—
erine sediment supply. We conclude that the sediments in the littoral area of the Yangtze Estuary and Hangzhou Bay
are susceptible to anthropogenic and climate impacts both from the catchment and the coastal region.

Key words: sediment; grain size; anthropogenic impact; climate change; Yangtze Estuary; Hangzhou Bay; East
China Sea



