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Background 
The document below addresses a proposal for using sediment core data in HOLAS III as supporting contextual 

information in the thematic assessment of hazardous substances. The proposal has been developed under 

EN-HZ (e.g. EN-HZ 16-2021, document 5-1) and outlines how data from dated sediment cores can provide 

important insights into trends in hazardous substances in the Baltic Sea. 

 

Action requested 
The Meeting is invited to endorse the inclusion of relevant information in the HOLAS III thematic assessment 

of hazardous substances. 

 

https://portal.helcom.fi/meetings/EN-HZ%2016-2021-942/MeetingDocuments/EN-HZ%2016/5-1%20Using%20sediment%20core%20data%20in%20HOLAS%20III.pdf


STATE & CONSERVATION 15-2021, 3J-98 

 

  
 

  Page 2 of 4 
 

 

Using sediment core data on selected hazardous substances for 

environmental assessment of the Baltic Sea 
 

Background and purpose 
Sediment core data would make a valuable addition the HOLAS III thematic assessment of hazardous 

substances and provide clear and easy to understand data on trends for legacy and emerging 

pollutants. 

Sediment cores provide an archive of pollutant levels in the aquatic environment over time. This is 

the case in accumulation areas, where particles with associated pollutants continuously sediment 

and form new layers on top of the bottom sediments. Pollutant levels in the sediment surface layer 

thus reflect the most recent years, with gradually older sediment downwards in the sediment core. 

By slicing, analyzing and dating different levels in the core, the levels of persistent pollutants and 

corresponding years can be determined. This reveals if trends are decreasing or increasing in the 

environment. The retrospective time trend analysis of sediment cores is therefore useful to assess 

the efficiency and sufficiency of implemented measures, as well as providing signals for new and 

emerging compounds.  

Application in HOLAS III 
The proposal is that, via a small sub-group within EN-HZ, a short overview of relevant sediment core 

data from the Baltic Sea region will be collated and reviewed. Where possible links will be explored 

between trends seen in the sediment core data and the indicators, the implementation of measures, 

and to the emergence of new substances. This information is proposed to form part of the Thematic 

Assessment of Hazardous Substances for HOLAS III and provide additional supporting contextual 

scientific information.  

Available data  
Recent and ongoing research on sediment cores in Finland has identified lower concentrations of 

numerous hazardous substances in upper layers (i.e. more recent years) than in lower layers (older 

years), illustrating decreasing trends in the environment. However, the opposite trend was detected 

for fluorinated compounds, i.e. PFAS. In Sweden, an ongoing study on chlorinated paraffins in 

offshore sediment cores has revealed substantially higher concentrations in the core from the 

Bothnian Bay than the cores from the Baltic Proper or the Skagerrak/Kattegat area (preliminary 

data). 

A study on chlorinated paraffins in three sediment cores sampled close to potential sources by the 

Swedish coast (Yuan et al. 2017) showed that levels were highest in the core sampled close to a steel 

factory (Nyköping). Levels of SCCPs were declining towards the sediment surface in all three cores, 

while for MCCP, trends were increasing in two of three cores and finally for LCCP, two of the cores 

showed clear peaks around 1990, reflecting relatively widespread use followed by large decreases in 

Swedish imports of chlorinated paraffins from mid 1990s and onwards (Figure 1). 
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Figure 1.  Chlorinated paraffins in coastal locations (Yuan et al 2017). 

Alkylphenols, namely 4-tert-octylphenol and 4-nonylphenol, have been analyzed in sediment cores 

from the Gotland Basin, Bornholm and Gdansk Deeps (Graca et al. 2016). The trends over time were 

increasing for both compounds at all locations.  

Levels of PCDD/Fs, i.e. dioxins, have been determined in sediment cores from the Swedish coast in 

the Bothnian Bay and Bothnian Sea, as well as in offshore sediment cores from these areas and the 

Baltic Proper (Assefa et al. 2014). The overall mean peak year for the offshore samples was 1994 

while the coastal sites that had a closer proximity to sources exhibited peak years 1–2 decades 

earlier. Similar trends have been seen when observing PCBs in sediment cores (Sobek et al. 2015). It 

is thus apparent that restrictions have had effects but it was also clear that the reduction in PCB had 

levelled off during the last two decades, and that the levels of hexachlorobenzene were actually 

increasing in offshore sediments (Sobek et al. 2015). 

For potentially toxic metals, a retrospective sediment study in the southern Baltic Sea (Zalewska et 

al. 2015) showed no decrease in the time trend for cadmium, while some decreasing tendencies 

could be seen for the other investigated metals. However, levels where still far above levels from the 

19th century or earlier. A study from the Gulf of Finland and the Bothnian Bay, on the other hand, 

showed decreasing trends over time for almost all investigated metals (Vallius 2014). Even so, levels 

of some metals were still considered to be unacceptably high. 

Other retrospective studies on contaminants in Baltic Sea sediment from the last decade, available in 

literature, include e.g. pentachlorophenol in the Gulf of Gdánsk (Kobusinska et al. 2014), 

radionuclides in the southern Baltic Sea (Zalewska & Suplinska 2013), various heavy metals in the 

Vistula Lagoon (Zalewska et al. 2020) and the Neva Bay (Ryabchuk et al. 2017), and tantalum and 

niobium in the northern Baltic Sea (Sutliff-Johansson et al. 2021). 

 

References 
Assefa, A., Sobek, A., Sundqvist, K., Cato, I., Jonsson, P., Tysklind, M. & Wiberg, K. 2014.Temporal trends of 

PCDD/Fs in Baltic Sea sediment cores covering the 20th century. Environ. Sci. Technol. 48, 947-953. 

Graca, B., Staniszewska, M., Zakrzewska, D. Zalewska, T. 2016 Reconstruction of the pollution history of 

alkylphenols (4-tert-octylphenol, 4-nonylphenol) in the Baltic Sea. Environ Sci Pollut Res 23, 11598–11610. 

Kobusińska, M., Skauradszun, M. & Niemirycz, E. 2014. Factors determining the accumulation of 

pentachlorophenol − a precursor of dioxins in bottom sediments of the Gulf of Gdańsk (Baltic Sea). 

Oceanological and Hydrobiological Studies, International Journal of Oceanography and Hydrobiology 43, 154–

156. 



STATE & CONSERVATION 15-2021, 3J-98 

 

  
 

  Page 4 of 4 
 

 

Ryabchuk, D., Vallius, H., Zhamoida, V., Kotilainen, A.T., Rybalko, A., Malysheva, N., Deryugina, N., Sukhacheva, 
L., 2017. Pollution history of Neva Bay bottom sediments (eastern Gulf of Finland, Baltic Sea). Baltica, 30, 31–
46. 
 
Sobek A., Sundqvist, K., Assefa, A., & Wiberg, K.2015. Baltic Sea sediment records: Unlikely near-future 
declines in PCBs and HCB. Sci Tot Environ 518-519, 8–15. 
 
Sutliff-Johansson, S., Pontér, S., Engström, E., Rodushkin, I., Peltola, P. & Widerlund, A. 2021. Tracing 

anthropogenic sources of Tantalum and Niobium in Bothnian Bay sediments, Sweden. Journal of Soils and 

Sediments 21, 1488–1503. 

Vallius, H. 2014. Heavy metal concentrations in sediment cores from the northern Baltic Sea: Declines over the 

last two decades. Mar. Poll. Bull. 79, 359–364. 

Yuan, B., Brüchert, V., Sobek, A. & de Wit, C.  2017. Temporal Trends of C8−C36 Chlorinated Paraffins in Swedish 

Coastal Sediment Cores over the Past 80 Years. Environmental Science & Technology 51, 14199–14208 

Zalewska, T & Suplinska, M. 2013. Anthropogenic radionuclides 137Cs and 90Sr in the southern Baltic Sea 

ecosystem. Oceanologia 55, 485–517. 

Zalewska, T., Woron, J., Danowska, B. & Suplinska, M. 2015. Temporal changes in Hg, Pb, Cd and Zn 

environmental concentrations in the southern Baltic Sea sediments dated with 210Pb method. Oecologia 57, 

32–43. 

Zalewska, T., Brzeska-Roszczyk, P., Danowska, B. & Pełechaty, M. 2020. Heavy metals and 137Cs levels in 
macrophytes and temporal distribution in sediments – application for estuarine environment status 
assessment (Vistula Lagoon – southern Baltic). Oceanological and Hydrobiological Studies, International 
Journal of Oceanography and Hydrobiology, 49, 68–80. 
 

 

 


