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In deep off-shore areas of the Baltic Sea, sediment accumulation rates are
typically on the order of one or a few millimeters per year, and even less in
consolidated sediments, based on lamina counts and radiometric dating
(Ignatius 1958, Jonsson et al. 1990, Jonsson 1992). In lacustrine and marine
basins, the highest sedimentation rates are usually found in the deepest part,
since sediments and associated contaminants are known to be gradually
"focused" from shallow to deep areas by resuspension. Accordingly, net sedi-
mentation in coastal areas is usually low or absent due to strong erosion
forces. On the other hand, coastal sediments are likely to be important in con-
trolling the fate and turnover of contaminants that are released into coastal
waters. Since little is known about the turnover of coastal sediments, in par-
ticular for heterogeneous semi-enclosed areas such as the Baltic archipelagos,
we recently have initiated a study of sediment accumulation rates, with a fo-
cus on areas where erosion is likely to be minimal. The study is part of a pro-
ject focusing on the relationship between eutrophication and contaminant cy-
cling (EUCON).

88 sediment cores were collected during summer 1996 from accumulation bot-
toms of 18 more or less protected bays in archipelago areas along the Swedish
coast of the Baltic Sea. Hydrodynamic boundaries were determined from nau-
tical charts, and the sampling sites within each area were selected after a
comprehensive survey using a high-frequency echo-sounder and a side-scan
sonar. Sedimentation rates were determined with two independent methods:
from 137Cs measurements at intervals of usually 1 cm, and from lamina counts
in vertically sectioned cores.
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Laminated sediments were found to be common and to cover a substantial
fraction of most areas, even at water depths <20 m. In these sediments, bio-
turbation can be neglected as a confounding factor for radiometric dating.
Dating was further facilitated by comparatively high concentrations of 137Cs
(0.3 to 2 Bq g'1 dw). Distinct vertical profiles of 137Cs originating from the
Chernobyl fallout (1986) and to a minor extent from nuclear weapon testing
(1963) allowed dating with exceptional accuracy, in some cases even with sea-
sonal resolution (Fig. 1). Radiometric dating usually coincided with lamina
counts, suggesting annual varves. The lamination structure indicates fairly
constant sedimentation conditions over adjacent years. High mean sedimenta-
tion rates of 0.5 to 5 cm a"1 were observed, based on the location of the Cherno-
byl horizon at depths of 5 to 50 cm below the sediment surface.

This implies that the sedimentation in semi-enclosed coastal areas can exceed
the sedimentation in deep off-shore areas of the Baltic Proper by up to two
orders of magnitude, if local conditions favour inflow and retention of settling
particles. Similar patterns have recently been observed also in the Gulf of
Finland (Vallius et al., 1998), but were partly attributed to river input, which
is negligible in most of our areas. We attribute our findings to resuspension in
more exposed coastal areas, in combination with a gradual land uplift exposing
sediments to erosion due to ongoing crustal rebound after deglaciation (cf.
Jonsson, et al., 1990). This is supported by the fact that the sedimentation
rates along the Swedish coast are not only manyfold higher than those in off-
shore areas, but also higher than in the Gulf of Finland (0.2-2 cm a1 including
coastal sediments, Vallius et al., 1998), where land uplift is slower.

The steep concentration gradients of 137Cs extending sometimes <0.1 cm after
10 years suggest that, in contrast to many lacustrine sediments in the sur-
rounding shield areas, the Cs migration by diffusion is minimal, despite
anoxic conditions and brackish water in these laminated sediments. As a re-
suit, Cs can be used in the Baltic Sea as a particle tracer to study vertical
sediment mixing by bioturbation or horizontal sediment transport after resus-
pension. Our three-dimensional survey of l Cs in coastal sediments may also
provide valuable information on time scales of sediment resuspension and
focusing, on the origin and fate of 137Cs in the Baltic Sea, and on the water
exchange in Archipelago areas.
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Figure 1: Examples of vertical profiles of Cs (bold) and water content (thin)
in coastal sediments from two Baltic Sea archipelago areas (Gdlnan and Sldt-
baken). In the lower figure, seasonal changes in both variables are evident,
which coincide with an annual lamination pattern.
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