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Xiangshan Harbour (Zhejing Province), Xiamen Harbour (Fujian Province) and Yangpu
Harbour (Hainan Province) are tide-channel type bays, located on the southeast coast of China. Six
sediment cores were collected in the Harbours in several projects respectively. Sediment samples
were collected with a Lehigh gravity corer which utilized a 10.3 cm diameter, PVC core barrel.
Styrofoam sediment core retainers were fitted into the top of the core barrel following core recovery
to facilitate core sampling without loss of sediment from the barrel. The core barrels were split
lengthwise using a circular saw. Following visual inspection for geological parameters (colour,
texture, etc.) and photography of the cores, they were subsampled at 1-2 cm or 5cm intervals for the
entire length of the core. The sediment samples were stored in air-tight, plastic containers and
returned to Nanjing University for 137Cs and other types of analysis. The sediment samples were oven
dried at approximately 100 deg. C. at the Nanjing University isotope laboratory and the % loss of
water used to determine the wet and dry densities. The contents of 137Cs were counted using an n-type
HPGe y-ray spectrometry system. The coaxial detector has an efficiency of 25%, with a lead shield
12cm thick. Each sample was measured for 12h.

The results of the I37Cs analysis shown that there are recognizable I37Cs peak concentrations
and the appearance of horizons in the I37Cs profiles in all 6 sediment cores. . The distribution of 137Cs
has a similar pattern in the two cores in same harbour, but there were differences among the three
harbours, this reflects the differences in sedimentary environment among the three harbours. In
Xiangshan and Xiamen Harbours, four cores(G2, G4, X22, X24) consisted of silt sediment. For the
surface sediment I37Cs concentrations ranged from 3.12 Bq/kg to 3.40 Bq/kg(Table I), and the
maximum 137Cs activities are between 4.98 Bq/kg to 6.36 Bq/kg (Table I). The surface I37Cs
concentrations were about 60% of the maximum 137Cs activities, the relative higher 137Cs
concentrations in the surface sediment in these harbours reflect the erosion of 137Cs-contaminated soil
particles from the surrounding watersheds transported into the harbours. In Yangpu Harbour, core
Y007 was collected in the deepest part of the tidal channel, this core exhibited alternating layers of
sands and clays having distinct boundaries. The upper 22 cm of the core contained 55% sand by
weight while below this level the sand content decreased to 20%. Core Y004 was collected on the
swash platform in the outer harbour where the tidal channel enters into outer bay. This core is
distinguished by numerous unconformities and sharp textural changes along its length. The upper 10
cm of the core contained 69% sand by weight. For the surface sediments 137Cs can not be detected
(Table I) for Y007 and Y004. The maximum 137Cs activity is 5.33Bq/kg for Y007 and 1.93Bq/kg for
Y004. The reduced 137Cs concentration in core Y004 is consistent with the higher sand
content(>45%) compare to the sand content (<20%) of cores G2,G4,X22,X24, Y007. These values
may be compared with eastern zone of Hong Kong results from [1] (137Cs peak values from 4.7Bq/kg
to 6.2Bq/kg at Hebe Haven). Because initial input of 137Cs into the global environment with
measurable amounts in sediment was estimated to be around 1950 [2] and the greatest amount of
137Cs fallout was deposited between 1963-1964. If the depth of I37Cs maximum activity was assigned
the year 1963 and the depth at which the 137Cs became detectable was assigned the year 1950, the
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sedimentation rates for these cores can be calculated. Sedimentation rates (Table I) based on the
position of 137Cs peak are in good agreement with that based on 210Pb dating [3] and rates based on
the occurrence of the horizon are larger than that based on 2I0Pb dating, this indicates 137Cs may be
downward migration in the sediments in these harbours.

TABLE I. SUMMARY OF 137Cs ANALYSES AND SEDIMENTATION RATES DERIVED FROM 1963
AND 1950 MARKER HORIZONS FOR SEDIMENT CORES FROM XIANGSHAN, XIAMEN AND
YANGPU HARBOURS

Locations

Xiangshan Harbour
Xiangshan Harbour

Xiamen Harbour
Xiamen Harbour
Yangpu Harbour
Yangpu Harbour

Station

G2
G4
X22
X24

Y004
Y007

137Cs
surface

activities

3.12
3.40
3.28
3.22

0
0

(Bq/kg)
maximum

activities

5.68
5.41
6.36
4.98
1.93
5.33

Depth
1963
marker
horizon

34-39
45-51
22-24
20-22
26-28
36-42

to (cm)
1950
marker
horizon

58
73
42
50
53
72

Sedimentation rates (cm/a)
derived from

1963 1950 2ir

marker marker
horizon horizon
1.26+0.09 1.38
1.66±0.10 1.74
0.82± 0.04 1.02
0.75±0.03 1.22
1.08±0.04 1.39
1.56±0.12 1.89

JPb
dating

1.20
1.73
0.84
0.76
1.06
1.52
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