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Introduction - context

Conley (2012)



Introduction – summary of objectives

1. Anthropogenic loading and accumulation of metals.

2. Background (pre-industrial) concentrations for metals.

3. Metal behaviour in relation to reoxygenation of bottom waters (a possible 
remediation action to alleviate anoxia/hypoxia).
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Introduction – location

Apler and Josefsson (2016)

The 16 monitoring stations in the Baltic Sea and west coast:
(Swedish Environmental Protection Agency and SGU)



Part 1 – existing samples

Evaluation of the 3 previous monitoring campaigns (2003, 2008, 2014).

Sediment sampling from the 2008 campaign at the SGU / Uppsala.

Total digestion and metal analyses of 153 samples with ICP-MS.



Part 1 – existing samples

Shahabi-Ghahfarokhi et al. (2020)

“Bell”-like concentration trends.

Pre-industrial values obtained in sites with very 
low sedimentation rates (137Cs ages):

Focus of the first paper Cd, Pb, Zn (ongoing work for other metals).



Shahabi-Ghahfarokhi et al. (2020)
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Behaviour of metals under oxic/anoxic conditions



Part 2 – new samples

MOS20 SGU campaign (May/June 2020) onboard 
R/V SVEA.

Detailed sampling of sediments (n. 585) for metal 
speciation studies (anoxic preservation) and 
reoxygenation experiments (n. 270).

Porewater sampling for sediment geochemistry 
(and redox conditions in sediments).



Part 2 – new samples

Simplified experimental setup:

Reference and experiment cores (sediment, water) were sampled.
Preliminary results indicated release of metals to the water. 

Removal and 
sampling of 
bottom water

Addition of 
oxygenated 
surface seawater

Changing redox 
conditions and potential 
metal release to bottom 
waters

Sediment

Bottom
water



Final remarks

Next steps / ongoing work:

- Spatial and temporal distribution of other metals in the Baltic Sea (Part 1).

- Selection of reference and experiment samples for speciation studies via 
sequential extraction and ICP-MS, and possibly via synchrotron (e.g., 
MaxIV in Lund).
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