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Phosphorus is a factor that controls the growth of organisms in marine systems. However, excessive 

phosphorus input triggers eutrophication and hypoxia (Schindler 1977), which have deteriorated 

especially the environmental status of inner Finnish Archipelago Sea (Jokinen et al. 2018). Though 

external phosphorus load has diminished, the problems caused by eutrophication have not been 

conquered (Andersen et al. 2009, HELCOM 2011, McCrackin et al. 2018). Previous studies have also 

shown the significance of internal load of phosphorus that hinders the recovery of Archipelago Sea 

(Puttonen et al. 2014, 2016). However, the accumulation, preservation, and long-term variations in the 

burial of phosphorus within the sediment is not fully known. Thus, we trace long-term variations in 

chemical forms and contents of sediment phosphorus in detail to reveal the importance of different 

processes on phosphorus deposition, burial, and release.  

We investigate variations in the abundance of different chemical fractions of phosphorus (i.e. different 

binding and solubility forms of phosphorus) during the last 60 years with seasonal resolution from 

varved sediments of Halikonlahti Bay sediments in inner Finnish Archipelago Sea. We compare 

abundances of phosphorus fractions to hydro-climate parameters to study how variations in the 

conditions, such as occurrence and timing of precipitation or snow and ice cover, control the washout 

of phosphorus from the catchment. In addition, we investigate if the changes in enhanced leaching of 

phosphorus are directly mediated to sediment deposits. According to our knowledge, varved marine 

sediments have not been earlier used to study long-term variations in chemical phosphorus fractions 

with sub-annual resolution. The importance of this study lies within high temporal resolution allowing 

to assess the response of phosphorus burial to past hydro-climate conditions. This can further improve 

our understanding on internal loading and hence the use of rehabilitation actions and target them better 

spatially and temporally. 
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