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Integrated assessment 
of TBT pollution in the Baltic Sea

Tributyltin (TBT) 
origins mainly from the use as antifouling 
agent in ship paints.

Relatively high TBT levels in the Kattegat 
and Baltic Sea due to intensive ship traffic.

Declining TBT levels in the recent years 
because of EU ban in 2003. IMO ban 
entered into force in 2008.
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TBT causes imposex in marine snails
Imposex in a very sensitive and specific 
biomarker of TBT (< 1 ng

 

TBT/l).

Imposex is a irreversible sign of endocrine 
disruption induced by TBT.

Observed in 10 different gastropod species   
in the Inner Danish waters (Strand 2009).

Imposex is included as biomarker in the 
national monitoring program (NOVANA),    
both in Danish coastal and open waters.

BEAST (Biological Effects of Anthropogenic Chemical STress), a BONUS+ project
There is an increasing need for operational tools allowing assessments of “ecosystem health”, 
i.e. the environmental status incl. the risks posed by contaminants in the Baltic Sea in an integrated mode.

Combining chemistry and biological effects in a spatial and temporal manner is one step on the way !

A contribution to a better understanding and improvement of the assessment and management of     
anthropogenic pressure factors like contaminants and their effects in the Baltic Sea ecosystems.
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GIS-based tools and analyses
The GIS products were obtained using the 
open source Data-Interpolating Variational

 

Analysis v. 4.3.0. 

This software was developed at the Liege 
University (GHER) under the EU program, Sea-

 

Data-Net, relying on the Variational

 

Inverse 
Method. Fore more info on GIS-tools: 
http://modb.oce.ulg.ac.be/projects/1/diva

The input values were detrended

 

with respect 
to their matrix (types and species) and 
thereafter with respect to the stations classes 
(harbor, coastal or open water). 

Applied on Nordic TBT data compiled from 
national and regional monitoring programs 
and research studies in the Kattegat and 
Skagerrak 1995-2005 (Strand et al. 2006).

TBT in Sediment

–

 

combining environmental quality criteria for 
chemical and biological effects measurements

 I II III IV V 

TBT in seawater  
(ng TBT/l) 

close to zero < 0.1 0.1 - < 1.5 1.5 - 15 > 15 

TBT in molluscs 
(µg TBT/kg ts) 

close to zero < 10 10 - < 150 150 - 1500 > 1500 

TBT in sediment 
(µg TBT/kg dw) 

close to zero < 2 2 - < 50 50 - < 500 > 500 
 

VDSI in  
Nucella lapillus 

< 0.3 0.3 - < 2 2 - 4 > 4 – > 5 
(sterile)  

Disappeared 

ISI in  
Littorina littorea 

< 0.3 0.3 - 1.2 > 1.2 

VDSI in  
Neptunea antiqua 

< 0.3 0.3 - < 2 2 - < 4 4 - 4+ 

VDSI in  
Buccinum undatum 

< 0.3 0.3 - < 2 2 - < 4 4 - 4+ 

VDSI in  
Hinia reticulata  

< 0.3 0.3 - < 2 2 - < 4 4 - 4+ 

 

Risk Quotient  < 0.1 0.1 - < 1 1 - < 15 15 - 150 > 150 

…

 

to a combined scheme of AC’s

 

for TBT
In addition combined with AC´s

 

for TBT-specific effects,  i.e. 
imposex in 5 species of marine snails (OSPAR, 2003).

BENEFITS: The marine monitoring (e.g. HELCOM, OSPAR) is 
primarily focussed on contaminant levels in sediment and 
biota, rather than in seawater, since these integrative matrices

 

are the most suitable for spatial and temporal assessments.

AC’s

 

extrapolated to EQS in EU WFD
A combined five-classes scheme of 
environmental assessment criteria (AC’s). 

TBT levels in sediment and molluscs

 

are 
extrapolated from the EQS-values for TBT in 
seawater from the EU Water Frame Directive. 

Strand et al. (2006)
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Overall TBT Assessment: 
Class III (moderate status) or even IV (poor status) in 
most coastal and open water areas. Class II (Good 
status) only in some more open parts of Skagerrak.

The next step –

 

an expanded spatial analyses
to include data from all Baltic Sea subregions,         both 
existing TBT data, and new data generated within the 
BEAST project.

Temporal trends can also be included as a variable.
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TBT, all data combined
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Evaluation, e.g. by correlation 
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Residual mapping

 

of the differences 
between imposex 
and TBT classes       (as 
sediment and mollusc). 

Blue gradient

 

illustrates where 
imposex classes      are 
higher than the   TBT-

 

based classes. 

Red gradient

 

shows the opposite. 

TBT vs. imposex 
r = 0.63
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