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Introduction

Aim

Many modern coastal environments suffer from eutrophication and low-oxygen conditions, as a conse-
guence of anthropogenic nutrient loading over the past century. High productivity in these environments
is often exacerbated by enhanced regeneration of phosphorus (P) from the underlying sediments, which
occurs naturally under low-oxygen conditions (eq., Jilbert et al., 2011). Burial of authigenic P-bearing min-
erals constitutes a permanent sink for P in the sediments of anoxic coastal environments. Changes in the
rate and distribution of P mineral authigenesis influence the efficiency of P regeneration, and thus may
impact upon the recovery of coastal systems from their modern eutrophied state. However, a proper un-
derstanding of P mineral authigenesis in anoxic coastal systems is currently lacking.

In this study, we investigate phosphate mineral authigenesis in the Baltic Sea (Fig. 1), home to one of the
largest euxinic zones in the modern coastal ocean. We use a combination of sediment and porewater
geochemical analyses to assess the role of authigenesis in the P cycle of the Baltic, both today and
throughout the current brackish phase of Baltic history (~8000 yr BP to present).
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Fig. 1 Bathymetric map of the Baltic

Fig. 5 Porewater profiles at F80

version of Fe-oxyhydroxide-
bound P to vivianite.

. 6 Sediment profiles

During generally oxic intervals, Fe and Mn oxides are focused into
a few anoxic deep basins, whereas during Baltic-wide anoxia they
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Nature of sedimentary authigenic P minerals
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feed a much larger anoxic zone (Fig. 7).

SUMMARY

Authigenic vivianite and rhodocrosite contribute to P burial in the sediments of anoxic coastal environments such as the Baltic Sea. During most of
the Holocene history of the Baltic, their occurrence has been limited to the deep central basins, due to focusing of precursor Fe and Mn oxide phases
into these locations. During intervals of widespread anoxia, authigenic P minerals are more extensively distributed, but less concentrated in the sedi-
ments. Vivianite forms within microenvironments in the shallow sediments, even when bulk porewater sulfide concentrations predict rapid removal
of porewater iron. P-bearing rhodocrosites occur as intermittent layers in the sediments, associated with deep water ventilation events.

REFERENCES

Burns, S. J. (1997) In Proceedings of the Ocean Dirilling
Program, Scientific Results, Vol. 155.

Jilbert T., Slomp C. P,, Gustafsson B. G. and Boer W.
(2011) Biogeosciences 8, 1699-1720.

Ruttenberg K. C. (1992) Limnology and Oceanography
37, 1460-1482.

erc European Research Council

Funding for top researchers
from anywhere in the world




