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ź undecomposed discovery of 
chlorophylls -a, -b, -c  in deep 
sediments 

ź eutrophica�on cyanobacteria  and 
blooms occurred in the Bal�c also in 
the past few thousands years
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Planned analyses

- phytoplankton pigments
- organic carbon
- diatoms
- ¹⁴C sediment da�ng
- trace elements and their isotopes
- biotoxins and toxin-producing 
   phytoplankton organisms

Chlorophyll-a deriva�ves in sediments have been an object of studies in Marine 
Pollu�on Laboratory of IOPAN since almost twenty years. Discovery of 
undecomposed chlorophyll-a in deep Bal�c sediments (Bothnian Bay, Gotland 
Deep and Bornholm Deep), formed up to 8 000 years ago, gave evidence for 
occurrence in prehistoric �me comparable or even greater eutrophica�on than that 
observed nowadays. Rela�ons between chl-a, chl-b and chls-c, as well as some 
carotenoids in deep sediments from the Gotland Basin suggested that the high 
pigment proxies originated from cyanobacteria.

The CLISED (Climate Change Impact on Ecosystem Health - Marine Sediment 
Indicators, 2014-2017, No Pol-Nor/196128/88/2014) is a project of Polish-
Norwegian Research Programme operated by the Na�onal Centre for Research and 
Development. One of the Work Packages (WP3) is focused on assessing of the 
biogeochemical sedimentary record over the last millennia, in terms of carbon 
input, primary produc�on, oxygen deple�on and eutrophica�on. Old sediments of 
coastal loca�ons of different climate and hydrology (Gulf of Gdańsk - southern Bal�c 
and Oslo�ord/Drammens�ord as well as in the Norwegian arc�c region) will be 
analysed and compared. 

Analyses
-  Chl-a, -b, -c; Chl-a deriva�ves  (HPLC-DAD)
-  organic carbon

vibro-core sampler 
r.v. ‚Dr Lubecki’ (Mari�me Ins�tute in Gdańsk)

Analyses
-  Chl-a and its deriva�ves (HPLC-DAD)
-  organic carbon, granulometry
-  sediment da�ng
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ź past eutrophica�on higher  occurred at a 
level than that observed nowadays 

ź climate great influence has a  on 
eutrophica�on, may be greater than 
anthropogenic factors 
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Analysis of chloropigments-a in deep sediments (380 cm long core) from the Gulf 
of Gdansk (southern Bal�c Sea) confirmed previous results for Eastern Gotland 
Basin sediment core that there are greater quan��es of chloropigments-a in the 
deeper layers than in more recent sediments taken at the same site. Studies of this 
core indicated that there were periods of very high primary produc�on and 
sedimenta�on, most probably caused by climate changes in the prehistorical and 
historical �mes, but the most intensive pigment maximum corresponded to 
sediments formed about 2000 years ago, during greatest development of ancient 
Rome. 

M.Szymczak Zyla, G.Kowalewska, 2009. Chloropigments a in sediments of the Gulf of Gdansk deposited during the last 4000 years as 
indicators of eutrophica�on and climate change. Palaeogeography, Palaeoclimatology, Palaeoecology (Palaeo3) 284, 283-294

Sampling sta�ons

r/v ‚IMOR’ (Mari�me Ins�tute in Gdańsk, Poland)

deep sediment core collec�on
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Marine Pollution Laboratory 
Institute of Oceanology PAN
http://www.iopan.gda.pl/MarPoLab/
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