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Cyclic volatile methyl siloxanes (cVMS) 

• Personal care products 

• Volatile & hydrophobic 

• Present in sediments and 
aquatic biota 

 

• D4 & D5 bioaccumulative 
(ECHA 2015) 

• Conflicting evidence from 
field studies 

D4 D6 D5 
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Wang et al. Chemosphere, 2013, 93, 711-725.  

European Chemicals Agency, Member state committee (MSC) opinion adopted on 22 April 2015. 
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What role does the benthic environment have for 
bioaccumulation behavior of cVMS? 

 

How is bioaccumulation of cVMS influenced by 
subarctic environmental conditions? 

 

MODELS MEASUREMENTS 

Key questions 
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Ice cover ≈ Nov – May 

Temperatures ≈ 0-13 °C 

 

Short plankton bloom period 

Benthos all year round 

 

Three-spined sticklebacks, Arctic 

char, brown trout 

 

 

 

Study site - Lake Storvannet 

Rikardsen AH et al. J. Fish Biol., 1997, 51, 447-461. 

Christensen GN et al. Akvaplan-niva report 4248-01, 2009. 



cVMS in Storvannet 
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March & June 2014 

 

Krogseth IS. et al. Environ Sci Technol, 2017, 51, 401-409 

Sediment and water 

Sewage Fish & benthos 

Extraction with hexane 

No clean-up 

Analysis on GC-MS 



Pelagic ACC-HUMAN model 

Atlantic herring 
(Clupea harengus) 

Atlantic cod 
(Gadus morhua) 

Zooplankton 

Czub G and McLachlan MS. Environ. Toxicol. Chem., 2004, 23, 2356-2366 
6 



7 

Benthopelagic ACC-HUMAN: 
Lake Storvannet 

Filter feeder 
(Pisidium sp.) 

Deposit feeder 
(Chironomidae) 

Three-spined stickleback 
(Gasterosteus aculeatus) 

Arctic char  
(Salvelinus alpinus) 

Zooplankton 

Brown trout  
(Salmo trutta) 



Model evaluation & application 
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Biotransformation = 0 

Measured conc. water 
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Phys-chem properties 
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Biotransformation in fish 

Calibration of fugacity in 

water 

Measured conc. sediment 

Predicted 

concentrations in 

biota compared to 

measured 

concentrations in 

biota 

Li N et al. J. Phys Chem Ref Data, 2003, 32, 1545-1590; Seth R et al. Environ Sci Technol, 1999, 33 2390-2394; Christensen GN et al. 2009, Akvaplan-niva. 

Xu S et al. Environ Sci Technol, 2014, 48, 11748-11759; Panagopoulos D et al. Environ Sci Technol, 2015, 49, 12161-12168; Panagopoulos D, PhD-thesis 
2016; Woodburn K et al. Chemosphere 2013, 93, 779-788 



Model evaluation for PCBs 
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Measured concentrations of cVMS 

D4 D5 D6 
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Model performance for cVMS 

D4 D5 D6 
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Summary and main findings 

New benthopelagic model performed well 

Importance of benthic links in systems with 

disequilibrium between sediment and water  

Uncertain properties at low temperatures 
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