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Back in 2007 …

What is the smell of death?

Do insects impact the smell of death?

How does the environment impact the smell of death?





Typical decomposi2on stages (in a forest biotope) 



🤢



Cadaveric vola,lome is impacted by the environment



Forest (➤➤➤)

Crop field (➤➤)

Urban (➤)

Hypothesis: 
Biotopes impact decomposition process



Hypothesis: 
Biotopes impact insect diversity





Calliphora vicina Lucilia sericata Calliphora vomitoria

Sarcophaga carnaria Musca domestica



Absent in urban biotope !



Hypothesis: 
Insects impact speed of decomposition 



😁

☹

Hypothesis: Insects impact vola2le emissions





Behavioral assays Electrophysiology

+



Dimethyldisulphide and Butan-1-ol 
are the most perceived 

Dimethyldisulphide is attractive

Dimethyldisulphide and Butan-1-ol 
are the most perceived

and both are attractive



Hypothesis: 
Necrophagous coleopterans are attracted to 
the VOC released by advanced stages of 
decomposition rather than earlier ones



Hypothesis: 
Necrophagous coleopterans are a;racted to 
the VOC released by advanced stages of 
decomposi,on rather than earlier ones



Hypothesis: 
Necrophagous coleopterans are a;racted to 
the VOC released by advanced stages of 
decomposi,on rather than earlier ones



Hypothesis: 
Necrophagous coleopterans are a;racted to 
the VOC released by advanced stages of 
decomposi,on rather than earlier ones

=> Antennae are more reac,ve to the vola,le 
compounds released from advanced stages of 
decomposi,on



Hypothesis: 
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Hypothesis: 
Necrophagous coleopterans are attracted to 
the VOC released by advanced stages of 
decomposition rather than earlier ones

=> Insects are more attracted to the volatile compounds released from advanced 
stages of decomposition



Hypothesis: 
Necrophilous species are attracted by the VOCs released by 
their hosts rather than by cadaveric VOCs. 

Chris=ne Frederickx

Nasonia vitripennis



Hypothesis: 
Necrophilous species are a;racted by the VOCs released by 
their hosts rather than by cadaveric VOCs. 

Chris=ne Frederickx
SPME



Methyldisulfonylmethane

Hypothesis: 
Necrophilous species are attracted by the VOCs 
released by their hosts rather than by cadaveric VOCs. 



Hypothesis: 
GCxGC-TOFMS allows the detection of 
more cadaveric VOCs than GC-MS



Hypothesis: 
GCxGC-TOFMS allows the detec,on of 
more cadaveric VOCs than GC-MS



Hypothesis: 
Soil composi,on affects decomposi,on 
and associated VOCs





Hypothesis: 
Immersive SPME allows the collec,on of 
decaying VOCs from an immersed cadaver
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What about humans?



Hypotheses: 
Fresh human cadavers release VOCs
We are not all equals in terms of cadaveric VOCs
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Conclusions: 
Fresh human cadavers release VOCs
We are not all equals in terms of cadaveric VOCs



A close collaboraFon with the Belgian police forces



A synthe)c smell of death is 
introduced randomly in a test area 



=> Dogs are  able to recognize a synthetic blend of few cadaveric components

=> The absolute concentration of some chemicals are driving their response

Þ What really counts for a dog is the presence of specific chemical families 
(sulfur, nitrogen, aromatic)

Þ Distractive odors are not impactful



Some take home messages. ‘The smell of death’ …
• is impacted by the biotope

• is made of hundreds of compounds

• is impacted by the decomposition stage

• is impacted by the presence of necrophagous insects 

• is perceived and attractive for necrophagous insects

• can be collected from buried & submerged cadavers 

• can even be collected from fresh human corpses

• is not affected by size, gender, weight in humans

• has applications in ‘cadaver’ dogs training 

The smell of death
Edvard Munch  (1895)



Forensic Entomology: From cadaver 

coloniza2on to crime elucida2on
Clément MARTIN, Zachary BURCHAM, Ian DADOUR, François VERHEGGEN



« L’horreur de ce laboratoire est une belle 
chose pour qui sait voir et méditer »

JH Fabre, 1900

* The horror of this laboratory is a beau;ful thing for 
those who know how to see and meditate.


