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The zinc, cadmium, copper and lead release from the uncontaminated and contaminated
coastal sediments with aerated sea water was studied. The metals transfer to the
dissolved forms was monitored during one-two months by differential pulse anodic
voltammetry (DPASV). The sediments with different initial degree of contamination
were sampled in the Peter the Great Bay, Sea of Japan around Vladivostok — the biggest
city in Russian Far East. Sediment contamination by metals led to increased release to
solution of zinc due to sulphide oxidation and cadmium on account of organic matter
decomposition. The copper behaviour was complicated by strong binding with organic
matter and enhancements of copper release can only be seen in sediment with a low
organic matter content. Significant lead transfer to dissolved forms was not observed
regardless of sediment contamination. The temperature affected the release of cadmium
and copper through enhanced organic matter destruction. The dissolved metal fluxes
from the sediment transformation are compared with metal fluxes towards bottom. Such
comparisons show that second contamination by dissolved metals of the studied coastal
environment may be important for cadmium only.
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1. INTRODUCTION

The removal of metals from the coastal waters to the sediments is the
main trend in their migration at the sea (Santchi et al., 1987). However
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the cycling nature of the most biogeochemical processes imposes the
backward transfer of metals to the dissolved forms, particularly at the
water —sediment interface. Increasing contamination of the bottom
sediments through dumping, industrial and domestic sewage may lead
to the water ecosystems secondary contamination by these released
metals. The scale of secondary contamination is determined by the
dynamics of the release from the sediments and backward scavenging.
The dynamics and scale of the metals release from the sediments with
near background metal contents have been investigated at the
laboratory (Gerringa, 1990), mesocosms (Santschi et al., 1987) and
field studies (Westerlund et al., 1986). The knowledge about metal
release from the matter with elevated concentrations due to human
activity is still limited and contradictory (Delaune and Smith, 1985;
Galloway, 1979; Hoff et al., 1982; Khalid et al., 1981; Paulson et al.,
1991; Waldichuk, 1978).

The main goal of this paper is to determinate the contamination
influence on the scale and dynamics of the zinc, cadmium, copper and
lead release from sediment suspensions under laboratory conditions.
Moreover, the influence of temperature and solid contents In
suspensions on the metals release is investigated. In our study the
dissolved electrochemically active (labile) metal forms were monitored
in time during one — two months. Such a duration was chosen because
backward removal to sediments prevails at longer times (Gerringa,
1990). The experiments were carried out in air saturated sea water
because the studied metals are released more effectively at the aerobic
conditions (Westerlund ez al., 1986). Besides, the bottom layers of
water at the studied localities are oxygenated as a rule.

2. MATERIALS AND METHODS

2.1. Materials

Sediment samples were taken in August 1994 at three localities in the
coastal waters neighbouring Vladivostok, the biggest city of the
Russian Far East (Fig. 1). Sampling was carried out by SCUBA diver
in the glass tubes without sediment disturbance. Sampling station A
was located 5km off the shoreline in an uncontaminated area at 15m
depth. The sediment was oxidized (grayish—brown) in the top 7cm






