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Abstract. This paper analyzed the contents and distributions of As in Jiaozhou Bay in 1982. Results
showed that As’s contents in bottom waters in coastal waters in the southwest of the bay and the bay mouth
in Jiaozhou Bay in July and October 1982 were 0.88-4.48 μg L-1 and 0.84-1.16 μg L-1, respectively. As’s
contents were much lower than the guide line of Grade I, and the pollution level of As in bottom waters in
Jiaozhou Bay in 1982 was still very slight. There was high value region in coastal waters in the southwest of
the bay in July 1982 (4.48 μg L-1), while in October 1982 high value region was in the bay mouth (1.16 μg
L-1). The source input of As from overland runoff in the southwest was strong in July, resulted in relative
high value region in surface waters in coastal waters in the southwest of the bay, and therefore resulted in
high value region in bottom waters in same region by means of rapid sedimentation of As. October was wet
season and there was little As input to the bay, resulted in low As’s contents in surface waters, as well as
bottom waters. At any time, the terrigenous As was foremost transported to surface waters, and was
subsided to sea bottom through water body by vertical water’s effect. Hence, the high value regions of As’s
contents in surface and bottom waters had characteristic of consistency in Jiaozhou Bay.

1 Introduction
As is one of the widely used elements in industry and
agriculture, yet certain form of As such as arsenic
trioxide is high toxic. Nowadays, many marine bays
have been polluted by As due to the rapid development
of economic and population size ([1-2]). Hence,
understanding the horizontal distributions and vertical
transferring processes of As in marine bays is essential
to pollution control ([3-4]). The changes of As’s contents
were mainly determined bay source input and vertical
water’s effect, and resulted in the varions of As’s
distributions in surface and bottom waters ([3-6]).
Jiaozhou Bay is a semi-closed bay located in
Shandong Province China, and has been polluted by
various pollutants including As since China’s Reform
and Opening-up ([1-2]). This paper the anzlyzed
contents and distributions of As in Jiaozhou Bay in 1982.
Results found that the terrigenous As was foremost
transported to surface waters, and was subsided to sea
bottom through water body by vertical water’s effect.
The high value regions of As’s contents in surface and
bottom waters had characteristic of consistency in
Jiaozhou Bay. These results were important basis for
scientific research and environment management
decision-making.

2.1 Study area
Jiaozhou Bay is located in the south of Shandong
Province, eastern China (35°55′-36°18′ N, 120°04′120°23′ E). The total area, average water depth and the
width of the bay mouth are 446 km2, 7 m and 3km,
respectively. The bay mouth is connecting to the Yellow
Sea in the south, and is surrounded by Qingdao,
Jiaozhou and Jiaonan in the east, north and west,
respectively (Fig. 1). There are a dozen of rivers, all of
which are seasonal rivers ([7-8]).
2.2 Data collection
The investigation on As in surface waters in Jiaozhou
Bay was carried on in July and October 1982 in four
sampling sites (i.e., 083, 084, 122 and 123) (Fig. 1). As
in waters was sampled and monitored follow by National
Specification for Marine Monitoring ([9]).
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Fig. 2. Horizontal distribution of As in bottom water in
Jiaozhou Bay in July 1982/μg L-1

Fig. 1. Geographic location and monitoring sites in Jiaozhou
Bay.

3 Results
3.1 Contents and pollution level of As in bottom
waters
As’s contents in bottom waters in coastal waters in the
southwest of the bay and the bay mouth in Jiaozhou Bay
in July and October 1982 were 0.88-4.48 μg L-1 and
0.84-1.16 μg L-1, respectively. In according to Sea Water
Quality Standard (GB 3097-1997) for As, As’s contents
were much lower than the guide line of Grade I for As
(20.00 μg L-1). In general, the pollution level of As in
bottom waters in Jiaozhou Bay in 1982 was still very
slight (Table 1).
Fig. 3. Horizontal distribution of As in bottom water in
Jiaozhou Bay in October 1982/μg L-1

Table 1. Contents and pollution level of As in bottom waters
in Jiaozhou Bay 1982
July

October

4 Discussion

1

0.88-4.48

0.84-1.16

Grade

I

I

4.1 High sedimentation regions of As

Content/μg L-

In July 1982, As contents were decreasing from the
southwest of the bay to the bay mouth, indicated that
high sedimentation process was occurring in coastal
waters in the southwest of the bay (4.48 μg L-1). In
October 1982, As contents were decreasing from the bay
mouth to the southwest of the bay, indicated that high
sedimentation process was occurringin the bay mouth
(1.16 μg L-1). The sedimentation strength in coastal
waters was much stronger than in the bay mouth. At any
time, the terrigenous As was foremost transported to
surface waters, and was subsided to sea bottom through
water body by vertical water’s effect ([4-5], ([10])). The
horizontal distributions of As’s contents were
determined by source input and vertical water’s effect.

3.2 Horizontal distributions of As in bottom
waters
In July 1982, high value of As’s contents was in Site 084
in coastal waters in the southwest of the bay, and the
countour lines of As’s contents were forming a series of
parallel lines that decreasing from the coastal waters in
the southwest of the bay (4.48 μg L-1) to the bay mouth
(0.88 μg L-1) (Fig. 2). In October 1982, high value of
As’s contents was in Site 123 in the bay mouth, and the
countour lines of As’s contents were forming a series of
semi-circles that decreasing from the bay mouth (1.16 μg
L-1) to the coastal waters in the southwest of the bay
(0.84 μg L-1) (Fig. 3).

4.2 Transferring processes of As
The horizontal distribution of As’s contents in surface
waters in July 1982 showed that As’s contents were
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decreasing from the coastal waters in the southwest to
the bay mouth, and indicated that overland runoff was
the major source. Hence, there was high value region of
As’s contents in surface waters in coastal waters in
southwest of the bay, and by means of vertical water’s
effect ([4-5]), As was transferred to and accumulated in
bottom layer of waters, resulted in high value region in
bottom waters in this area. The horizontal distribution of
As’s contents in surface waters in October 1982 showed
that As’s contents were showing no trends but disorder
patches, and therefore indicated that there was little
souce input. Hence, there was no high value region of
As’s contents in surface waters in the bay, nor high value
region in bottom waters in this area. However, in case of
relative strong source input, there was high value regions
in surface waters, as well as in bottom waters, and the
high value regions had characteristic of consistency by
means of vertical water’s effect.
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5 Conclusions
As’s contents in bottom waters in coastal waters in the
southwest of the bay and the bay mouth in Jiaozhou Bay
in July and October 1982 were 0.88-4.48 μg L-1 and
0.84-1.16 μg L-1, respectively. As’s contents were much
lower than the guide line of Grade I, and the pollution
level of As in bottom waters in Jiaozhou Bay in 1982
was still very slight. The horizontal distributions of As’s
contents were determined by source input and vertical
water’s effect. In case of relative strong source input,
there was high value regions in surface waters, as well as
in bottom waters, and the high value regions had
characteristic of consistency by means of vertical water’s
effect.
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