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Fig. 1 Sampling stations of sediment interstitial water in Liaodong Bay
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Fig. 2 Distributions of Fe!*t and Mn?* from S to N in Liaodong Bay
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Fig. 3 Vertical distribution of Fe’* in sediment interstitial
waters of Liaodong Bay
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Tab. 1 Diffusion fluxes of Fe** and Mn*t across the sediment-water interface
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REDOX PROCESS AND CHEMICAL DIAGENESIS OF IRON
AND MANGANESE AT THE SEA BOTTOM
OF LIAODONG BAY™

Li Yan, Song Jinming and Zhu Zhongbin
(Institute of Oceanology, Academia Sinica, Qingdao, 266071)

ABSTRACT

This paper deals with the redox process and chemical diagenesis of iron and
manganese in sediment interstitial waters of Liaodong Bay, Bohai Sea. Eight cores
from this Bay were obtained in June and July 1988. The concentrations of Fe?*,
Mn** and SO;™ in interstitial waters and the parameters of sediments such as pH,
Eh and Es*, were determined. The main results are as follows:

1. Horizontal distributions of Fe?" and Mn?*' appear to decrease and increase
with the raising of latitude. The interstitial waters are apprently richer in Mn?" than
the overlying seawater. The preliminary result indicates that concentrations of Mn®*
are effected by the redox potential of sediment, but those of Fe** are not. The
vertical profiles of Fe’* show that there is a maximum of Fe** concentrations in 5—
25cm depth of cores, but the maximum of Mn** concentrations is found on the inte-
rface of sediment-water. This demonstrates that the addition and removal of Fe?t
and Mn?* in interstitial waters are different.

2. From the concentration gradients of iron and manganese in interstitial water
within the near-surface zone, the diffusion fluxes across the sediment-seawater inte-
rface were calculated by means of the Fick’s first law modified for sediment. Fe?*
and Mn*" are provided from sediment to overlying water. The fluxes of Fe** and
Mn?** are 62.6 ug/(m?+ d) and 994.3 ug/(m?+ d), respectively.

3. Fe?* vs. Mn*" and Mn®' vs. SO vary in positive correlation, but Fe* vs, -
SO and 3 S vs. Fe?' in negative correlation. The studies on chemical diagenesis
show that the reactions of Fe(II,L) + S$¢~ — FeS,(s) and Mn(IV,s) — Mn(II,L) are
the controlling reactions of Fe?* and Mn?* in interstitial waters of Liaodong Bay.

4. A simple model is proposed to describe the mass transfer of iron and mang-
anese in the zone of redox boundary. The shapes of concentration-depth profiles of
Fe?* and Mn?' in interstitial waters of Liaodong Bay are discussed in terms of the
model modified. The shapes of vertical profiles of Fe?™ and Mn?* are resulted from
the comprehensive consequences of different rates of redox, diffusion and distinct
controlling systems.

* Contribution No. 1662 from the Institute of Oceanology, Academia Sinica.



