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We also would like to thank the helping crowd of anonymous –you know who you are, but again : 
Thank you! 
 
Organising Committee, EAFE 2007 
T. BOONEN, L BOURGUIGNON, Y. BRAET, V. DROME, M. GOSSELIN, F. HUBRECHT, K. VITS. 
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PROGRAM 
 
Wednesday, May 2nd 

 
15:00-18:00 Registration in the conference room – poster installation. 
19:00-21:00 Walking dinner and welcome ceremony at the Palais de Justice (Place Poelaert, Brussels). 
 
Thursday, May 3rd 
 

8:30 – 9:10 Registration in the conference room – poster installation. 
9:10 – 9:20 Introduction to the 2007 EAFE meeting . 

9:20 – 9:40 
The National Institute for Criminalistics and Criminology. 
Jan de Kinder – Head of the NICC 

9:40 – 9:55 Miscellaneous info about the meeting. 

9:55 – 10:10 
The Microtraces laboratory of the NICC. 
L. Bourguignon - NICC 

10:10 - 10:40 
From the crime scene to the Court: the role of each actor and the place of the entomologist. 
Robert Van Kan,  Claudia Friedriech – Federal Police, Belgium 

10:40 – 11:00 Coffee break . 

11:00 – 11:30 
Presentation of the forensic laboratory of the Brussels Belgian Police : introduction, activities, 
possibilities and future. 
Laurent Coucke, Stefanie Van Meensel –Brussels Police Lab. 

11:30 – 12:00 
Necrosearch in Belgium 
J. De Winne – DVI, Belgium 

12:10 – 13:30 Lunch. 

13:30 – 13:50 
Certification Examination : The American Board of Forensic Entomology. 
M. Lee Goff - USA 

13:50 – 14:10 
Preliminary study : How fast do flies find carcasses? 
S. Reibe - Germany 

14:10 – 14:30 
Corpse colonization under different environmental conditions. 
F. Gatti – Italy 

14:30 – 14:50 
The influence of height above on necrophagous insect colonisation in 3 rural habitats. 
D. Gennard – United Kingdom 

14:50 - 15:10 
Evidence of postmortal relocation of a carcass by analyzing its insect infestation – dream or 
reality?  
J. Amendt - Germany 

15:10 – 15:30 Coffee break. 

15:30 – 15:50 
Effect of burial on necrophagous insect activity. 
E. Gaudry – France   

15:50 – 16:10 
The fate of buried maggots. 
H. Huijbregts – The Netherlands 

16:10 -16:30 
When and why did I die ? Multidisciplinary investigation on a soldier’s remains from Great World 
War. 
S. Vanin – Italy   

16:30 – 17:30 Poster session 1 
18:30 – 19:45 Short visit of the old center of Brussels, walking to restaurant La Manufacture. 
20:00 Dinner in town @ La Manufacture. 
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Friday, May 4th  
 

8:30 – 8:50 Registration (in the conference room). 
8:50 - 9:00 Introduction to the session. 

9:00 – 9:20 
Faunal colonization of a pig carcass in the ocean using a baited camera. 
Gail S. Anderson - Canada 

9:20 – 9:40 
Modelisation of maggot activity on carrion. 
D. Charabidze - France 

9:40 – 10:00 
The use of video to investigate the development and behaviour of blowflies on human cadavers. 
A. Hart – United Kingdom  

10:00- 10:20 
The use of thermal imaging to study larval masses on human cadavers. 
A. P. Whitaker – United Kingdom 

10:20 – 10:40 Coffee break. 

10:40 – 11:00 
The presence of blow flies (Diptera : Calliphoridae) in six cases of death in Padova city and its 
surroundings.  Discussion of the role of Lucilia species as forensic indicators. 
S. Vanin - Italy 

11:00 – 11:20 
The FE Lab ASL 1 of Turin : first year on the job and collaborations. 
P. Magni - Italy 

11:20 – 11:40 
Confirmed Time of Death and Corresponding PMI Estimates from Insect Evidence Recovered 
from Murder Victims. 
Neal H. Haskell - USA 

11:40 – 12:30 Poster session 2 
12:40 – 14:00 Lunch. 

14:00 – 14:20 
DNA polymorphisms and genetic markers. 
Dr. S. Desmyter – INCC  

14:20 – 14:40 
Names and identification. 
R. Nash – North Ireland 

Cancelled 
The utility of DNA in identification of forensically important Calliphorids. 
M. Harvey – Australia  

14:40 – 15:00 
Establishing a genetic test system (TRFLP) for the rapid identification of large amounts of Lucilia 
specimen. 
R. Zehner - Germany 

15:00 – 15:20 Coffee break. 

15:20 – 15:40 
Accessing mtDNA hypervariable sequence for blowfly population genetics. 
P. Boehme – Gemany 

15:40 - 16:00 
DNA detection in a postmortem sexual assault simulation model. 
V. Stoukas – Greece 

16:00 – 17:00 Meeting of the EAFE. 
 Poster removal. 
20:00 Social dinner @ La Vierge Noire. 
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Saturday, May 5th 
 

9:00 – 9:10 Introduction to the session. 

9:10 – 9:30 
First data about forensic importance of Protophormia terraenovae (Robineau-Desvoidy, 1830) in 
Spain (Diptera: Calliphoridae). 
S. Rojo -  Spain 

9:30 – 9:50 
Forensic entomology and its role in the detection of ignitable liquids : a summer study in Sydney, 
Australia. 
L. Mingari - Australia 

9:50 – 10:10 
Latitude-related variation in the development rates of the green blowfly Chrysomya albiceps 
(Diptera: Calliphoridae). 
C.S. Richards – South Africa 

10:10 – 10:30 
The effect of killing method on post-mortem changes in length of larvae of Thanatophilus micans 
(Fabricius, 1974) (Coleoptera : Silphidae) stored in 70% ethanol.  
J. Midgley – South Africa 

(Cancelled) 
The application of post-feeding larval dispersal in solving crimes. 
L. Gomes – Brazil  

10:30-10:50 Coffee break. 

10:50 – 11:10 
Acari associated with pig carcasses. 
M. A. Perotti – United Kingdom 

11:10 – 11:30 
Suicide following a double murder : the crucial importance of PMI calculation. 
C. Wyss & D. Cherix - Switzerland 

11:30 – 11:50 
Biology of Chrysomya megacephala (Fabricius, 1794) in Europe, new data and implications for 
forensic entomology research (Diptera: Calliphoridae). 
A. Martínez-Sánchez, - Spain 

11:50 – 12:10 
Forensic Entomology… without a cadaver. 
T. Pasquerault -France  

12:10 – 12:30  
The Applications of Forensic Entomology in the Determination of a Corpse Deposition Site. 
S. Pickles - UK 

12:30 – 12:40 Last words, and end of the EAFE 2007 Meeting. 
12:40 – 14:00 Lunch. 
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LECTURES 
 
 Page 

The Microtraces Laboratory of the National Institute for Criminalistics and Criminology. 
L. Bourguignon, T. Boonen  

6 

From the crime scene to the Court: the role of each actor and the place of the entomologist. 
R. Van Kan, C. Friedriech  

7 

Presentation of the forensic laboratory of the Brussels Belgian Police: introduction, activities, possibilities 
and the future. – C. P. Laurent Coucke  

8 

Necrosearch in Belgium 
J. De Winne 

9 

Certification Examination : The American Board of Forensic Entomology. 
M. Lee Goff  

10 

Preliminary study : How fast do flies find carcasses? 
S. Reibe, B. Madea 

11 

Corpse colonization under different environmental conditions. 
F. Gatti, F. Defilippo, N. Cucurachi 

12 

The influence of height above ground on necrophagous insect colonisation in 3 rural habitats. 
D. Gennard, H. Robson 

13 

Evidence of postmortal relocation of a carcass by analyzing its insect infestation – dream or reality ?  
A. Becker, M. Maraun, R. Zehner & J. Amendt 

14 

Effect of burial on necrophagous insect activity. 
E. Gaudry, L. Dourel, B. Chauvet, B. Vincent, T. Pasquerault 

15 

The fate of buried maggots. 
H. Huijbregts  

16 

When and why did I die ? Multidisciplinary investigation on a soldier’s remains from Great World War. 
S. Vanin, P. Poppa, D. Gaudio, C. Cattaneo, A. Galassi, F. Miola and M. Turchetto 

17 

Faunal colonization of a pig carcass in the ocean using a baited camera. 
Gail S. Anderson  

19 

Modelisation of maggot activity on carrion. 
Damien Charabidze, Gildas Morvan, Benoit Bourel, Daniel Jolly, Valéry Hedouin, Didier Gosset 

20 

The use of video to investigate the development and behaviour of blowflies on human cadavers. 
A. Hart  

21 

The use of thermal imaging to study larval masses on human cadavers. 
A. P. Whitaker 

22 

The presence of blow flies (Diptera : Calliphoridae) in six cases of death in Padova city and its 
surroundings.  Discussion of the role of Lucilia  species as forensic indicators.  
S. Vanin, P. Tasinato, G. Ducolin, C. Terranova, S. Zancaner, M. Montisci & M. Turchetto 
 

23 

The FE Lab ASL 1 of Turin : first year on the job and collaborations. 
P. Magni & S. Jourdan 

25 

Confirmed Time of Death and Corresponding PMI Estimates from Insect Evidence Recovered from 
Murder Victims. 
Neal H. Haskell  

26 
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DNA polymorphisms and genetic markers. 
Dr. S. Desmyter 

29 

Names and identification. 
Paul Moore and Robert Nash 

30 

The utility of DNA in Identification of forensicall y important Calliphorids. 
M. Harvey, I. Dadour & S. Gaudieri 

31 

Establishing a genetic test system (TRFLP) for the rapid identification of large amounts of Lucilia  
specimen. 
Richard Zehner, Friederike Häuser, Marnie Kopp, Jens Amendt 

32 

Accessing mtDNA hypervariable sequence for blowfly population genetics. 
P. Boehme 

33 

DNA detection in a postmortem sexual assault simulation model. 
V. Stoukas, E. F. Kranioti &  M. Michalodimitrakis 

34 

First data about forensic importance of Protophormia terraenovae (Robineau-Desvoidy, 1830) in Spain 
(Diptera: Calliphoridae).  
A. Martínez-Sánchez, C. Magaña  & S. Rojo 

35 

Forensic entomology and its role in the detection of ignitable liquids : a summer study in Sydney, 
Australia. 
Lisa Mingari, Philip J. Maynard, James F. Wallman 

36 

Latitude-related variation in the development rates of the green blowfly Chrysomya albiceps (Diptera: 
Calliphoridae). 
C.S. Richards, M.H. Villet and I. Patterson 

37 

The effect of killing method on post-mortem changes in length of larvae of Tanatophilus micans 
(Fabricius, 1974) (Coleoptera : Silphidae) stored in 70% ethanol. 
J. Midgley and M. Villet 

38 

The application of post-feeding larval dispersal in solving crimes. 
L. Gomes 

39 

Acari associated with pig carcasses. 
M. A. Perotti  

40 

Suicide following a double murder : the crucial importance of PMI calculation. 
C. Wyss & D. Cherix 

41 

Biology of Chrysomya megacephala (Fabricius, 1794) in Europe, new data and implications for forensic 
entomology research (Diptera: Calliphoridae). 
A. Martínez-Sánchez, P. Gobbi, Y. Velasquez & S. Rojo 

42 

Forensic Entomology… without a cadaver. 
T. Pasquerault, B. Chauvet, E. Gaudry, L. Dourel, B. Vincent 

43 

The Applications of Forensic Entomology in the Determination of a Corpse Deposition Site. 
S. Pickles  

44 

 
 



EAFE 2007  -  Lectures Page 6 / 82 

The Microtraces Laboratory of the NICC. 
 

L. Bourguignon, T. Boonen 
 

National Institute for Criminalistic and Criminolog y –  
Chaussée de Vilvoorde, 100 - 1120 Brussels, T : 02/240 04 91, F : 02/240 05 01 

 
 
The National Institute for Criminalistics and Criminology is a Belgian state institute regrouping 
various forensic laboratories, each having its specialities (Arson, Genetics, Drugs, Toxicology, 
Ballistics, Fiber and textiles, Paints, Microtraces, and a departement involved in criminology).   
 
The Microtraces lab deals with various types of traces from natural origin.  Its core business is 
microscopic analysis of human and animal hair.  But it is also involved the investigation of others 
traces like plants, soil, diatoms, and of course ...entomology. 
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From the crime scene to the Court: the role of each actor and the place of the 

entomologist. 
 

Commissaire Robert Van Kan, Claudia Friedriech 
 

Federal Police Belgium, Rue du Noyer 211 – 1000 Brussels 
 
 
Crime scenes where entomology can be useful are generally very complex.  Entomology is only 
one forensic aspect amongst many others (fingerprint, DNA, fibres, ballistics,...).  Every country 
has its own legislation and rules.  The aim of this presentation is to describe some aspects of the 
Belgian situation.  Which actors (first line police, police labs, investigators, forensic pathologist, 
examining magistrate, crown prosecutor, NICC, private experts,...) are involved and when?  What 
are their roles and responsabilities? How do we integrate the entomology in the process of the 
crime scene management? ... 
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Presentation of the forensic laboratory of the Brussels Belgian Police: 

introduction, activities, possibilities and the future. 
 

Laurent Coucke, Commissaire Principal 
 

Laboratoire de Police technique et Scientifique 
WTC-III  Boulevard Simon Bolivar - B-1000 Brussels 

 
 
The Forensic Laboratory of the Federal Police of Brussels is one of the 28 services of this kind 
throughout the country.  Its core duty is to perform forensic investigation in criminal cases (at the 
scene of crime and in the lab).  The successful investigation and prosecution of crimes requires, in 
most cases, the collection, preservation and forensic analysis of evidence, which can be crucial to 
demonstrations of guilt or innocence. 
 
Throughout the years, the Laboratory of Brussels expanded its fields of operations. The number of 
cases the Lab handled increased steadily as well as its personnel and equipment.  The growing 
possibilities in the field of forensic investigation resulted in the acquisition of new equipment and 
the implementation of new methods and techniques in a large number of forensic disciplines.  
Several forensic kits are now available and systematically used by the members of the lab, kits like 
“Hairs & Fibres”, “1/1 Taping”, “Gun Shot Residues”, “Arson”, “DNA”, “Entomology”, 
“Fluorescein” and so on. 
 
To carry out its numerous missions, the Forensic Lab of Brussels has set up four different kinds of 
intervention units: the Crime unit, the Robbery unit, the Support unit and the Reception unit. 
 
The personnel are also divided into different workgroups in order to specialize in a particular area 
of the broad range of forensic disciplines.  Examples of workgroups in the Forensic Laboratory of 
Brussels are: biological traces, latent fingerprints examination, ballistics, documents examination, 
shoeprints, photography and video, drugs, forensic entomology and examination of burnt scenes.  
These workgroups are created to improve and develop the investigative methods and examinations 
in each discipline, sometimes in association with students from Belgian universities. 
 
Form inception to 2006, the Forensic Laboratory of Brussels has worked on 8981 files, has carried 
out 5245 crime scene investigations, has identified 288 criminals through fingerprints and has 
used DNA samples on 1172 files. 
 
In the future the personnel of the Lab will continue to expand and an action plan concerning drugs, 
ballistics, human trafficking and armed robberies will be set up as well. 
 
 

2 posters entitled “What we can do”  and   “How we do it” will illustrate this lecture. 
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Necrosearch in Belgium. 

 
Johan De Winne 

 
Belgian Federal Police / DSU / Disaster Victim Identification Team 

Avenue de la Cavalerie 2 – 1040 Brussels 
 
 
When a person has been murdered and hidden or buried by the perpetrator(s) it is always a 
difficult mission to find him/her back.  The DVI Team of the Belgian Federal Police has 
specialised themselves in organising “necrosearch operations”.  Different methods and techniques 
are used to locate the gravesite.  Once this done, the body is exhumed using the forensic 
archaeology methodology to preserve all material evidences.  Afterwards all means will be used to 
identify the body using the Interpol guidelines in this regard. 
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Certification Examination : The American Board of Forensic Entomology. 

 
M. Lee Goff 

 
Chaminade University of Honolulu 

 
 
Basic to any form of certification is development of an instrument with which to judge the 
competence of the individual.  The American Board of Forensic Entomology has developed a 
system consisting of an application and two-part examination designed to provide evidence of 
competence in the area of medicolegal forensic entomology.  The application requires 
documentation of education, experience in the practice of medicolegal forensic entomology and 
references from other individuals active in the field concerning the applicant.  The examination is 
divided into two sections.  The first is a written examination covering all aspects of medicolegal 
forensic entomology.  The second is a practical examination consisting of specimen identifications 
and computations of estimated periods of insect activity and/or postmortem intervals from 
specimens provided.   The history, problems and pitfalls of the development of this system by the 
American Board of Forensic Entomology will be discussed. 
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Preliminary study: How fast do flies find carcasses? 

 
S. Reibe, B. Madea 

 
Institute for Legal Medicine, Bonn, Germany 

 
 

Estimating the PMI is one of the main tasks and also challenges in Forensic Entomology.  One big 
question is how quick do flies start depositing their eggs?  Especially when a body is found 
indoors in a fly-free environment, how fast do flies detect a body through an open window and fly 
in? 
  
Even if we could determine the exact age of the oldest maggots feeding on a body we still don't 
know how much time elapsed before the first eggs were deposited. 
  
This preliminary study compares two pigs lying next to each other in a forest in august.  One pig 
was lying open and exposed, the other one was put in a tent, with the "door" slightly open. 
Blowflies arrived immediately , with the first eggs appearing on the exposed pig after a few hours.  
However eggs were first observed on the pig in a tent after two days. 
 
This delay has a huge impact on the estimation of the PMI as you might calculate it completely 
wrong for bodies that were found indoors. 
Further studies should give a quantifiable delay for egg-deposition indoors. 
 
 
 



EAFE 2007  -  Lectures Page 12 / 82 

 
Corpse colonization under different environmental conditions. 

 
F. Gatti*, F. Defilippo*, & N. Cucurachi** 

 
*University of Parma, Dep. of Evolutive and Functional Biology, Sec. of  Natural  History  Museum, 

via Farini 90, 43100 Parma, Italy. 
**University of Parma, Dep. of  Human  Anatomy, Pharmacology and Science Medico-Legal, via 

Gramsci 14, 43100, Parma, Italy. 
 
 
Recent chronicles about murders and corpse burial with dung occurring in our country drew our 
attention to the importance of a multidisciplinary approach in forensic studies.  The presence of an 
entomologist on a crime scene can be helpful in finding evidence which cannot be found with the 
standard medico-legal procedures. 
In order to assess the influence of  decaying organic material on the natural decomposing 
processes which usually occur on a cadaver, we performed an experiment to compare different 
colonization rates of necrophagous insect under different environmental conditions.  On October 
the 11th three experiments were engaged in a rural area near the city of Parma, in a wood along the 
right side of Baganza channel.  Three different conditions were examined: first  a pig was left 
naked on the ground.  A second pig was left at about 10 m distance and covered with cow dung.  A 
bulk of the same dung was left at 10 m distance from the other.  Temperature was registered every 
two hours with a data logger (Keller® H, C, W) from underneath the naked pig, the covered pig 
and the dung.  Air temperature was measured at the same rate.  Insects were collected both with 
traps (Malaise Trap) placed above the carrion and directly picked off the carrion every morning. 
Temperatures varied greatly between the treatments and consequently the developmental time of 
the sampled specimens.  Necrophagous insects visited both the naked carrion and the covered one 
while they hardly visited the dung.  The pigs were visited by insects at different times, in fact, 
Calliphoridae arrived on the naked pig on the first day while they appeared only on the 15th day on 
the dung covered pig.  We hypothesize that necrophagous insects can discover a corpse even when 
it is well hidden under other decaying material.  The presence of dung on a corpse can also modify 
the decomposition stages and, consequently it can influence the colonization of necrophagous 
insects.  
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The influence of height above ground on necrophagous insect colonisation in 3 

rural habitats . 
 

Dorothy Gennard and Hannah Robson,  
 

University of Lincoln 
 
 
An investigation of the influence of height on the blowflies trapped was carried out in three 
locations at the University of Lincoln’s field station at Riseholme Lincolnshire, UK.  
 
Baited traps, each containing fresh liver and sodium sulphide, were placed at ground level and at 2 
metres above the ground in a deciduous wood, open field and within a hedgerow. The experiment 
was run between 5 and 14th August and repeated between 24th October and 2nd November 2005. 
The effects of three variables: site, season and height above ground on the numbers of 
necrophagous flies caught, were analysed. Of these variables only the influence of height above 
ground was shown to have a significant effect on the number of flies caught. 
 
Such an experiment has application in investigating death due to hanging using forensic 
entomology. 
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Evidence of postmortal relocation of a carcass by analyzing its insect 

infestation - dream or reality? 
 

A. Becker1,2, M. Maraun 2, R. Zehner1 & J. Amendt1 
 
1 Institute of Forensic Medicine, Kennedyallee 104, 60596 Frankfurt am Main, Germany 
2 Technical University, Department of Biology, Schnittspahnstr. 10, 64287 Darmstadt, Germany 
 
 
Insects on corpses represent important tools in criminal investigations, e.g by revealing the time of 
death or the involvement of a toxic substance. Some insect species are found in both urban and 
rural areas, others are very specifically associated with a certain habitat. Therefore this led to the 
supposition that identification of site specific species may be used to establish the relocation of a 
victim from the scene of crime to the site of its discovery. The present study examines the 
potential use of cadaver insects for supporting such an idea of the transport of carcasses. In May 
2006 16 dead piglets (mean weight 8.9 kg) were placed for a defined period of time in two 
different habitats. 4 piglets remained the whole time in the urban resp. rural habitat, 4 piglets were 
transported from the urban to the rural stand and vice versa after one week, staying for another 
week in the new habitat. Blowflies dominated the cadavers and were collected regulary. We found 
Calliphora vicina, C. vomitoria, Lucilia sericata, L. ampullacea and L. caesar/illustris without 
any evidence of a site-specific fauna. Nevertheless, a statistical analysis of the infestation rate of 
different species verifies the postmortal movement of the cadavers. However, the experiments 
demonstrate that caution must be used in determining whether remains have been moved based 
only on entomological evidence. Densely populated landscapes, especially in industrialised 
countries, exhibit no rigid separation of habitats, finally lead to a mixture of insect species 
communities. 
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Effect of burial on necrophagous insect activity. 

 
E. Gaudry; L. Dourel; B. Chauvet; B. Vincent; T. Pasquerault 

 
Department of Forensic Entomology, Forensic Science Institute 

of the French Gendarmerie, Rosny-sous-Bois, France 
 
 
The estimation of the posmortem interval (PMI) is more problematic for forensic entomologists 
with buried cadavers. 
Burial has an important effect in the process of decay. It has an influence on the timing of 
colonisation of the corpse by insects but also on the diversity of the species involved.  Moreover, 
fluctuations of temperature between soil and above ground differ and have implication in the 
biology of insects and consequently on the estimation of the PMI.  
During one year we studied effects of burial on the colonisation of 14 lamb carcasses by 
necrophagous entomofauna at three different depths (10, 30, 90 cm deep)*. 
Muscidae (Muscina, Ophyra), Phoridae (Diplonevra, Conicera) and Fanniidae (Fannia) were the 
main dipteran families collected during the experiment at every depth. However Muscidae was the 
most represented family during all the process of decay whatever the depth.  No Calliphoridae 
were collected, the opposite of the situation with the three control carcasses.  The main 
coleopterans collected belonged to the soil fauna.  Predators of immature stages of diperans like 
Histeridae (Margarinotus) and Staphylinidae (Philonthus) were also found. 
Further analyses will focus on the estimation of PMI from the entomofauna collected and data 
recorded in order to define more accurately the impact of burial. 
 
 
 
(*) TSE SOIL FATE project funded by European Union (contract number: QLK4-CT-2002-02493) 
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The fate of buried maggots. 

 
Hans Huijbregts 

 
National Museum of Natural History Naturalis, Leiden, the Netherlands 

 
 
Some years ago I was involved in a high-profile murder case in which the victim was buried. The 
soil in and around the burial pit was meticulously sifted, but only a very few blowfly pupae were 
recovered.  I did find it impossible to draw a definite conclusion on the basis of these few pupae 
because I realised at that time that I did not know what exactly happens to blowfly eggs/ larvae 
that are buried together with a corpse. 
 
While the role of blowflies in the decay of unburied corpses is extensively documented, accounts 
of insects on buried corpses are much rarer.  Generally it is assumed that blowflies are not able to 
infest buried corpses, unlike other Diptera, for instance, Muscidae and Phoridae .  
 
If a corpse is infected before burial eggs and or larvae of blowflies present on the corpse will be 
buried under a soil-layer.  Only one old source from the Australian sheep-strike research reported 
that blowfly larvae buried under two feet of soil can successfully develop into adults.  I was unable 
to locate references to similar situations in the forensic entomological literature. 
 
Students of the Policy Academy in the Netherlands are trained in excavation techniques during 
their studies.  For this programme two dead cats were buried at the end of the summer at a depth of 
80 cm.  One of the cats has been exposed to blowflies at ground level for a week, while the other 
was buried straight from the veterinarian’s freezer.  The main purpose of the project was practical 
training in excavation techniques, but as a part of this training also some entomological samples 
were collected.  Much to my surprise not only the samples from the buried body contained blowfly 
larvae, but also a sample from just below surface level contained both blowfly and Muscidae 
larvae.  This experiment suggests that both blowfly and Muscidae larvae are able, prior to their 
pupation, to migrate upwards to surface level through a considerable soil layer. 
 
Of course, no definite conclusions can be drawn on the basis of one simple experiment. The results 
of this experiment suggest, however, that upward migration in buried maggots is possible.  Such 
behaviour should be kept in mind in relevant forensic cases.  
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When and why did I die?  Multidisciplinary investigations on a soldier’s 

remains from the Great World War. 
 

S. Vanin*, P. Poppa**, D. Gaudio**, C. Cattaneo**, A. Galassi***, F. Miola ¨̈¨¨  and M. 
Turchetto* 

 
* Laboratorio di Entomologia Forense, Dipartimento di Biologia, Università di Padova, via Bassi 
58/b, 35131 Padova, Italy. 
** Laboratorio di Antropologia e Odontologia Forense, Instituto di Medicina Legale, Università degli 
Studi di Milano, via Mangiagalli 37, 20133 Milano (It). 
*** Medicina Necroscopica, ULSS 6 Vicenza, Via Rodolfi 37 36100 Vicenza (It). 
¨̈¨¨  Laboratorio di Palinologia, Dipartimento di Biologia, Università di Padova, via Bassi 58/b, 35131 
Padova, Italy. 
 
 
In the Pre-Alps and Alps of NE Italy, where the First World War was fought, the discovery of 
human remains is not a rare event.  The “Strafexpedition” (“Punitive expedition”, 15th May-17th 
June 1916) wasthe greatest battle ever fought in the mountains: around 400,000 Austro-Hungarian 
soldiers versus 600,000 Italian soldiers, almost one million  men.  In most of the battles dead 
soldiers were so numerous that their bodies were collected with caterpillars and their bones are 
now in ossuaries, without names, the bones divided by kind.  In the last year the skeleton of a 
soldier has been found in the province of Vicenza at an altitude of 1000m .  The skeleton was 
almost complete, with the skull stuck into the helmet, and the remains of two ammunition pouches 
containing some ammunition.  As in the majority of these discoveries, the absence of metallic 
identity tags, (these were not included in  Italian soldiers equipment) and of personal effects makes 
it impossible to identify the soldier.  The integration between historical, anthropologic, military 
and other data could however be useful for dating the body, even if not for identifying it. 
 
From anthropological investigations the skeleton was determined to be that of a man, aged 
between 17 to 20 years old, short of stature, with pathology associated with undernourishment and 
heavy labour.  From fragments of uniform and from the helmet it was clear he served in the Italian 
Army.  Death was due to a splinter from a bursting shell, which penetrated the head and the 
helmet, causing a cranial frontal fracture. 
 
Entomological investigations were performed to evaluate the season of death.  It seems that insects 
could not penetrate under the helmet to reach the wound, because the expansion of the skull, 
following the entrance of the metal splinter, didn’t leave any free space for the passage of insects.  
Several puparia and cuticle fragments were collected from the ammunition pouches and identified 
as Phormia regina, Protophormia terranovae and Fannia  cannicularis.  The two Calliphorid 
species belong to the first wave of colonizing insects and often pupate near to or on the cadaver 
where their larvae feed.  P. terranovae is a typical species of cold climates and its activity period, 
in North Italy, is reported to be primarily the spring.  P. regina and P. terranovae are not believed 
to be able to reach buried remains, whereas Fannidae has been found on buried carrion.   
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Taking account of the phenology and the biology of the collected species and the meteorological 
data from the 1915-1918 period (much colder, with more snow than today), we may suppose that 
the young soldier was killed during the early part of the year and that the body was exposed for 
several days before a collapse buried it.  The entomological conclusions were confirmed by studies 
on the remains of his uniform. 
 
This case marks the first use in Italy of the entomology evidence in “Archeology of War” studies 
and illustrates a multidisciplinary approach to the reconstruction of an old death event. 
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Faunal colonization of a pig carcass in the ocean using a baited camera. 

 
Gail S. Anderson 

 
School of Criminology, Simon Fraser University 

Burnaby, B.C. V5A 1S6 - ganderso@sfu.ca 
 

 
A pig carcass was placed in the Saanich Inlet, close to Vancouver Island in Canada. The carcass 
was placed in August via remote operated submarine at a depth of 94 m. Video and still digital 
photography was used to observe decomposition and faunal attraction to the carcass several times 
a day.  
The carcass rapidly attracted many crustacea which removed most of the flesh very quickly. 
Chemical and temperature data were also recorded.  
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Modelisation of maggot activity on carrion. 

 
Damien Charabidze1,2, Gildas Morvan3, Benoit Bourel1,2, Daniel Jolly3, 

Valéry Hedouin2, Didier Gosset2 

 
1 -Faculté Libre des Sciences et Technologies, Institut Catholique de Lille, 41 rue du Port, 59046 
LILLE Cedex 
2 - Institut de Médecine Légale et Sociale, Faculté de Médecine, place de Verdun, 59045 Lille Cedex – 
benoit.bourel@univ-lille2.fr  
3 -LGI2A (Laboratoire de Génie Informatique et d'Automatique de l'Artois), Université d'Artois, 
Faculté des Sciences Appliquées - Technoparc Futura - 62400 Béthune 
 
 
The FORENSICA (FORensic Entomology SImulator & Computer Analyser) project aims to 
create an open source Decision Support System (DSS) able to efficiently compute reliable PMI 
estimations and thus help forensic entomologists in their analyses.  This communication focuses 
on the core part of this project: a multi-agent model of maggot development on a corpse.  The 
model is based on the agent concept.  An agent is an autonomous computer system interacting 
with other agents in an environment.  This is a strong paradigm to study complex systems such as 
biological and ecological systems. 
 
The core idea of our model is that overall maggot behaviour (temperature accumulation, 
aggregation, etc.) is the result of larval interactions.  Thus, the software program creates and 
locates (according to population and laying models) virtual maggots (agents) in the environment 
(the corpse and its close environment).  Each simulation step, computes for each agent, its 
development rate, stage, speed, food consumption and heat generation.  Maggot behaviour is 
determined by the ability of individuals to perceive the presence of other maggots.  Environment 
variables such as hygrometry, temperature or the presence of other larvae, are used to compute 
agent’s movements. 
 
The system takes into account the whole development process, including temperature 
accumulation, aggregation, maggot mass effect, moving, feeding, and more!  Data used for this 
purpose were derived from detailed observations of maggot behaviour and compilation of 
published data. 
 
Results are convincing: virtual maggot behaviour matches field observations, and emerging 
phenomena are observed.  On this basis, we can now implement reasoning capabilities in our 
agents, to perform PMI estimations based on local and global information. 
 
 
This work was developed under the framework of the Equipe d’Accueil EA3609 : “Ecologie des 
micro-organismes pathogènes eucaryotes”, supported in part by the French Ministry of Research. 
Subsidized by the Norbert Segard Fundation. 
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A video study of the development and behaviour of blowflies on human 

cadavers – discussion paper. 
 

Dr Andrew J. Hart 
 

Forensic Science Service Ltd, London, UK 
 
 
A video study of insect succession on human cadavers was carried at the Anthropological 
Research Facility (ARF) in Knoxville, Tennessee in July 2006 (Hart and Whitaker).  This work 
was a continuation of previous studies done at a similar time of year and aimed to increase the 
amount of data available for analysis.  The videos provide a record of the changes in larval 
aggregations on individual human bodies through all the stages of decomposition that will not 
have been seen before by most crime scene workers or researchers.  Crime scene workers usually 
only see a body at the stage of decomposition when it is found and researchers usually work only 
with non-human carrion.  Therefore, these videos offer a unique opportunity to highlight and 
discuss various aspects of larval activity and the decomposition process. 
 
During the three weeks at the Anthropological Research Facility in Knoxville, Tennessee, insect 
succession was studied on four donated human cadavers; with two bodies placed naked in the 
shade, one placed naked in direct sunlight and one body placed naked in a bin.  For each body the 
following was recorded: insect attraction, oviposition site selection, development of fly larvae, 
larval mass formation and post-feeding larval dispersal.  Ambient, rectal, oral and dorsal 
temperatures were recorded at 15 minute intervals using dataloggers, and larval mass temperatures 
were recorded using a non-invasive infra-red thermometer.  Sampling of insects was carried out 
twice daily, and the decomposition process was recorded both photographically and, additionally, 
with video imaging.   
 
Given the high humidity and temperatures recorded at that time of year, it was possible to observe 
and record decomposition from fresh through to part skeletonisation and mummification.  Time 
lapse photographic images will be shown to demonstrate this progression of decomposition 
together with associated insect activity.  A selection of video clips of blowfly development and 
behaviour will be presented to give a more in depth perspective on these aspects and this can be 
opened up to discussion.  These will include: oviposition recorded after dark, formation and 
movement of larval masses and larval dispersal.  Eventually a selection of the video recordings 
will be edited to produce a short educational film for use in training demonstrations for the police 
and students of forensic science. 
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The use of thermal imaging to study larval masses on human cadavers. 

 
Amoret P. Whitaker 

 
Department of Entomology, Natural History Museum and King’s College London, UK 

 
 

The most forensically useful group of insects are the blowflies (Diptera: Calliphoridae), as these 
are the first to colonise a fresh cadaver.  Their rate of development is dependent on the 
temperature under which they develop, and they can therefore be used to estimate minimum post 
mortem interval.  However, in the late 2nd and throughout the 3rd instar stage, the larvae feed in 
aggregated groups, called larval masses.  The core temperature of these masses is usually elevated 
above the ambient temperature, such as in studies undertaken in Knoxville, USA on human 
cadavers, with temperatures of 42°C being recorded in larval masses, 20°C above the ambient 
temperature.  Therefore for some period of time during their development, the larvae are being 
exposed to temperatures higher than that of ambient, although so far the effect of elevated larval 
mass  temperatures on larval development has not been quantified.  
 
At EAFE 2006 in Bari, Hall & Brandt (née Whitaker) presented a novel technique in which a 
thermal imaging camera (FLIR Systems AGEMA 570) was used to study the thermal dynamics of 
Calliphora vicina (Diptera: Calliphoridae) larvae.  Three still-born piglets were manually infested 
with C. vicina eggs, and the development of the larvae, and dynamics of the larval masses, were 
recorded.  Additional studies were undertaken of the rate of heat loss by larvae of different 
densities, moved from a warm to a cold environment, to demonstrate the thermal benefits of 
feeding in a larval mass. 
 
A three week research trip to the Anthropological Research Facility at the University of 
Tennessee, Knoxville, USA, in July 2006 (Hart & Whitaker) enabled further thermal imaging to 
be carried out (using FLIR Systems ThermaCAM™ P65) on the larval masses present on human 
cadavers.  In this study the larval numbers and the larval masses were much greater, due to the 
greater body mass of the cadavers, the increased ambient temperatures and the increased number 
of flies. 
 
Three cadavers were filmed for 10 days: two cadavers from 7 days after they were placed in the 
research facility and colonised by blowflies, and a third cadaver was filmed from 1 day after it was 
placed outside until the larvae had dispersed 10 days later.  Visits to the Facility were made twice 
a day, morning and afternoon, every day for 10 days.  50+ larval masses were recorded using time 
lapse photography, with up to 90 photographs being taken over a period of 9 minutes, or 1 
photograph every 6 seconds.  The core temperature of most of the larval masses retained a heat of 
up to 42ºC, with decreasing temperatures around the periphery.  Samples of larvae were also taken 
from each larval mass, and the stage and size of these will be compared to the size and temperature 
of the larval mass from which they were collected to determine if there is a correlation which 
could be applied to estimations of post mortem interval. 
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The presence of blow flies (Diptera: Calliphoridae) in six cases of death in 

Padova city and its surroundings. Discussion of the role of Lucilia species as 
forensic indicators. 

 
S. Vanin*, P. Tasinato**, G. Ducolin**, C. Terranova**, S. Zancaner***, M. Montisci** & 

M. Turchetto* 
 

* Università di Padova, Dipartimento di Biologia, via Bassi 58/b, 35131 Padova, Italy. 
** Università di Padova, Dipartimento di Medicina Ambientale e Sanità Pubblica, Sede di Medicina 

Legale, via Falloppio 50, 35121 Padova, Italy. 
*** Unità Operativa Complessa di Tossicologia Forense e Antidoping Azienda – Università di 

Padova. 
 

 
We present and analyse the necrophagous insects collected in six recent cases of bodies found in 
Padova and  its surroundings (Veneto, NE Italy). The aim of our study is to evaluate and discuss 
the entomological findings and their respective consequences in forensic investigations at regional 
scale.  The death scenes were both indoor and outdoor, and in the second case the specific 
climatic, geographic and environmental conditions existing at the scene were examined for their 
effect  upon the diversity and abundance of  carrion-breeding fauna. .  In particular we focused our 
attention on the distribution and phenology of the species belonging to the genus Lucilia.  These 
flies, almost always found in the earliest carrion decomposition stages, show evident differences 
between populations from Southern Europe and those form Central and Northern Europe.  
Up to the present seven species of Calliphoridae have been collected in the Italian territory from 
cadavers : Chrysomia albiceps, Calliphora vicina, C. vomitoria, L. sericata, L. ampullacea, L. 
caesar, Phormia regina and Protophormia terranovae (Introna et al. 1998; Turchetto et al., 2001). 
Within the Sarcophagidae, Sarcophaga carnaria and Sarcophaga haemorrhoidalis are reported 
from Italy collected on human remains (Introna et al., 1998) and Sarcophaga africa collected in an 
experimental colonisation using pork meat as bait (Leccese, 2004). 
We found six fly species of forensic interest, belonging to the Calliphoridae and Sarcophagidae 
families: Phormia regina, Lucilia sericata, Lucilia ampullacea, Lucilia Caesar, Sarcophaga 
(Pandelleana) protuberans and Calliphora vicina. No records of L. ampullacea, L. caesar and 
Phormia regina had been previously indicated and Sarcophaga (Pandelleana) protuberans is cited 
for the first time from cadavers in the Italian territory.  
The green blowfly Lucilia sericata was the most widespread species, always present both in 
natural and urban habitat.  The activity period of L. sericata in Northern Italy shows evident 
differences with the phenology recorded in Northern European regions.  This fact may cause 
important disagreements in the estimation of the period (season, months) of death in case of long 
post-mortem intervals, when empty puparia or cuticular fragments are found.  According to our 
results, in areas with urban sprawl, as in Northern Italy, L. sericata distribution precludes any 
possibility of tracing any post-mortal transfer from an urban area to a rural one.  Conversely L. 
ampullacea seem to be a good indicator of woody areas.  
 
 
 



EAFE 2007  -  Lectures Page 24 / 82 

 
This paper adds these new data to the knowledge about the saprophagous flies associated with 
cadavers in Italy, and in general in Southern Europe, and should stimulate a reflection on the old 
ideas about the PMI indicators, widely accepted, but often not interpreted.  
 
 

 

Case Habitat Month Species Developmental stage 

1 U (I) VII 

Lucilia sericata 

Phormia regina 

Sarcophaga (P.) 

protuberans 

LII, LIII, P 

P 

LIII, P 

2 U (I) VII Lucilia sericata LIII 

3 R (O) IX 
Lucilia ampullacea 

Lucilia sericata 

E, LI, A 

E, LI 

4* U (O) X 

Lucilia caesar 

Lucilia sericata 

Calliphora vicina 

A 

E, LI, A 

E, LI 

5 F (O) XI Lucilia ampullacea E, LI, A 

6 R(O) VII Lucilia sericata LIII 

 
Habitat: U=urban, R=rural, F=forest, I=indoor, O=outdoor. Roman numbers indicate the 
month of collection. Developmental stage: E=eggs, L=larvae (I, II, III instar), P=pupae, 
A=adults 
*Man died by drowning, body token out from a canal. 
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The F.E. Lab ASL 1 in Turin: first year on the job and collaborations. 

 
P. Magni* & S. Jourdan** 

 
* F.E.Lab ASL 1 Torino – Forensic Entomolgy Lab ASL 1 Turin, Italy 

** Direttore Medicina Legale ASL1 Torino 
 
 

F.E. Lab ASL1 Turin was born officially in September 2006 as a laboratory dedicated to  forensic 
entomology; it is located in the public Civic Mortuary of Turin. 
The aims of F.E.Lab are principally the following: 
 

- to assist in forensic cases (judicial and non-judicial  ) in which the insects are protagonist 
of the death scene. 
- to organize seminars, to deepen peoples understanding of the discipline, addressed to 
medico-legal personnel,  coroner's staff, and  police enforcement officers. 
- to study carrion entomofauna mainly in the north of Italy,  used in real casework and 
practical experimentation. 

 
To date many statistical studies looking at insect presence in various death scenes have been 
undertaken by F.E.Lab specialists.  Moreover the F.E.Lab is constantly collaborating on  cases 
with doctors, lawyers, toxicologists, anthropologists, biologists, and law enforcement officers in 
order to widen the knowledge of this field. 
The “hot spot” of  activity for the F.E.Lab is  in joining all the activities of the medical examiners 
(and of the law enforcement) both during the scene inspections and during autopsies.  In this way 
it is possible to achieve correct entomological sampling, to assist the medico-legal activities, to 
monitor and collect data on the regional carrion entomofauna and to establish meaningful 
acquaintances and exchanges with other experts. 
Within the upcoming plans for 2007, F.E.Lab is glad to announce the development of a PhD 
project entitled "Les insectes cadavériques de la première escouade (Diptera, Calliphoridae) du 
bassin méditerranéen: caractérisation morphologique et moléculaire" (Carrion insects of the first 
wave (Diptera, Calliphoridae) of the Mediterranean basin: morphological and molecular 
characterization) in partnership with the University  of Naples and the University of Kenitra 
(Morocco). 
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Confirmed Time of Death and Corresponding PMI Estimates from Insect 

Evidence Recovered from Murder Victims. 
 

N. H. Haskell 
 

Saint Joseph’s College, Rensselaer, Indiana 
 
 

The following two murder cases contained insect evidence and a forensic entomologist was 
consulted to establish a time of death estimation.  The perpetrators were apprehended, charged 
with the murders and arraigned for trial.  The actual day of death for each of these cases was 
eventually known, one by confession to police on a plea bargain to avoid a death penalty trial 
(Illinois Case) and the other as a police wire tap worn by a friend of the defendant when the friend 
persuaded the perpetrator to describe exactly how he killed the girl.  The previously determined 
entomological estimated PMI corresponded closely with the confessed time of the murders.   
 

Case 1: Illinois 

The burned remains of a female were discovered under some tin in a burned down chicken house 
in Lawrence, Mississippi on October 21, 2005 at 1100 hrs.  The body was laying face down. There 
was a large bale of hay between the body and the wall.  The body was wrapped in some type of 
cloth, possibly bed linens.  The feet had burned to the calf and the skin had been burned off the 
ribs on both sides.  The skin had also been burned off the back of the skull. The building had 
burned on the morning of October 17 at 0830 hrs., but it wasn’t until October 21st that a clean up 
crew found the body. 
 
The remains were identified as Olamide Adeyooye, a graduate student attending Illinois State 
University at Normal, Illinois who was reported kidnapped on the evening of October 13.  A 
nationwide alert was in effect with the FBI working with the local and state police.   
 
An autopsy was performed on October 21, 2005 shortly after the body was recovered from the 
burned chicken house. Unfortunately the insect evidence was completely ignored until October 26, 
2005 when investigators for the Illinois State Police contacted me to evaluate entomological 
evidence if any could be found. Confounding factors of this case will be discussed including the 
importance of the four blow fly species found colonizing the remains; the major delays between 
recovery and eventual insect collection on the 26th when FBI agents recovered numerous maggots 
from the sheet which had been wrapped around the body during recovery.  Also, it was impossible 
to estimate the temperatures between the 21st and the 26th, the sheet being left on the recovery 
gurney in a hallway of the hospital. Therefore, autopsy photographs (21st) were used in 
establishing a point from which to start the clock back tracking, instead of the collections on the 
26th (this reduced much error).  Also 30 hours of maggot mass heating was figured into the energy 
unit calculations.  
 
The analysis provided a PMI estimation of colonization of mid-day on October 14 to as late as 
early evening on October 15.  These calculations were made from developmental data on Phormia 
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regina and Lucilia sericata, and put the location of initial colonization at a time when the body 
was in the trunk of the perpetrator’s car in southern Illinois.  Deep cuts to the torso (from the 
autopsy) and wrappings provided protection for the maggots going through the fire.  There also 
had to be additional colonization after the fire due to the southern species Chrysomya 
megacephala being present in the rearings.  Cochliomyia macellaria was also present in large 
numbers.  The murderer’s movements were tracked by cell phone activity throughout his travels 
with an arrest in Atlanta , Georgia on October 20.  
 
Upon reaching a plea agreement, the kidnaper confessed that he had killed her during the late 
evening hours of October 13 and wrapped and placed the body in the backseat of his car, spent two 
days in southern Illinois at Carbondale (14th and 15th ), drove to southeastern Mississippi on the 
16th and deposited the body on the morning of the 17th at an abandon farm in a building which he 
immediately set on fire to hide the remains.   
 

Case 2:  Pennsylvania 
 
The decomposed remains of a female were discovered in a wooded area in the vicinity of 
Funkhouser Quarry, York County, Pennsylvania on July 29, 2004 at 1030 hrs.  The location was 
within 25 yards of the eastern edge of a cliff overlooking the quarry.  The body was supine with 
the feet elevated on rocks and the head and shoulders a foot or more lower. There was marked 
decomposition with the ribs exposed and detachment of the left arm.  The head was missing but 
skull fragments were lying between the outstretched arms on the ground above the shoulders.  
Some skull fragments were resting near the victim’s left thigh.  It appeared that she was shot in the 
back of the head and fallen backwards as she climbed up an incline. An autopsy was performed by 
Dr. Saralee Funk on July 30, 2004 at 0930 hrs.  I was contacted for consultation on the insect 
evidence and was requested conduct evaluation of the entomological evidence.   
 
The primary indicator species was Phormia regina with the primary indicator life stage being 
mature 3rd instar larvae. This species of blow fly is generally the most common blow fly in the 
northern latitudes of the U.S. during the summer season. 
 
The required energy units Phormia regina (the Black Blow Fly) needs to lay eggs and produce 
mature 3rd instar larvae ranges in excess of 1800 ADHs to as many as 2400 ADHs (From Kamal). 
The total ADH-B10 needed for P. regina to produce late 3rd instar larvae would have occurred, at 
the latest, sometime before sunset on July 24, 2004 to as early as prior to sunset on July 22, 2004.  
The species, P. regina, will usually arrive later at carrion with a 16 to 24 hour delay with 
maximum daily temperatures in the 70s and 80s.   
 
It should also be noted that the environmental conditions were likely cooler at the scene than what 
would have been found at the NWS station.  Shading and cooling of the nearby water source 
would be cooler than if in full or partial sunlight. Maggot mass temperature affect was 
incorporated into the computer ADH model.          
 
Therefore, based upon insect development (mature 3rd instars larvae from Phormia  regina) of the 
primary insect indicator species, the geographic location of the remains, the temperatures during 
the period in question, and the habitat where the remains were recovered (cool shaded area) the 
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remains would have been exposed to colonization by P. regina from the afternoon to early evening 
(prior to sunset) of July 24, 2004 to as early as prior to sunset on July 22, 2004.  Death of the 
individual would have preceded the insect colonization, and for the species P. regina, death would 
have occurred somewhere between 16 and 24 hours earlier at the prevailing temperatures.  With 
this delay in colonization, death would have occurred sometime during an interval of time between 
July 21, 2004 and July 23, 2004. 
 
During trial, a tape of a conversation between the defendant and a friend of his, who was wearing 
a wire as an informant, was entered into evidence.  The informant described how he led the 
defendant into discussing the actual commission of the murder. He had used a .44 magnum 
revolver. The perpetrator said he had to kill her because he had gotten her pregnant.  In fact, she 
was not pregnant at all. When the actual description of the murder was given by the defendant, it 
became very disturbing to everyone in the courtroom with the voice of the murderer said, “I shot 
the bitch in the back of the head and watched her head explode.”  Cries went out from the victim’s 
family and gasps could be heard around the courtroom.  The murder had taken place at 2100 hrs 
(there was still daylight) on July 21, 2004.   
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DNA polymorphisms and genetic markers. 

 
Stijn Desmyter 

National Institute for Criminalistic and Criminolog y – 
Chaussée de Vilvoorde, 100 - 1120 Brussels, T : 02/240 05 29, F : 02/240 05 01 

 
 
In an introducing talk the basics of DNA are explained to make other presentations more 
accessible for scientists with minor background in molecular biology. The DNA structure and its 
polymorphisms are considered.  In a comprehensive overview the genetic markers on the insect 
mitochondrial DNA for species identification are explained.  Also the principle behind the human 
nuclear DNA markers, used in genetic identification of the insects gut content, is discussed. 
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Names and Identification. 

 
Paul Moore * and Robert Nash**,  

 
*Queen’s University Belfast, **Ulster Museum Belfast 

 
 
Discussion of what constitutes a species has of course never ceased. Most systematists liked to 
believe, and still believe, that they are working with a genetically isolated entity when a species is 
described and named. The Linnean system imposes a name of two parts, genus and species which 
is included in taxa of higher rank and the systematist thereby places his species in what he holds to 
be a natural classification when it is described. The genetically isolated or biospecies is a myth in 
the majority of cases and it’s placement in a genus within higher inclusive groups is entirely 
hypothetical. In reality systematists work with individuals, whereas insects live within spacially 
separated populations, gathered together in metapopulations which, together, supposedly 
constitute the species. Morphological entities, and more recently D.N.A. entities, and are what is 
described and ranked. These may or may not be species since the ranking decision is subjective. 
In summary the morphospecies or D.N.A species is most usually assumed to be coextensive with 
the genetic or biospecies.This is contested and the extent of pragmatic subjectivity in the naming 
of species and later interpretation (redescription and identification) is explored so as to clarify the 
many problems caused by failure to realise that species level identification is subjective and 
literature often in error. As in all science, outcomes, in this case naming decisions, are probable 
(although the probability may be very high) and not certain.  
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The Utility of DNA in Identification of Forensicall y Important Calliphorids.  

 
M. Harvey1, I. Dadour2 & S. Gaudieri2 

 
1 School of Biological Science, University of Portsmouth 

2 Centre for Forensic Science, University of Western Australia 
 
 

The importance of identification of insects as a fundamental premise of the application of 
entomological knowledge in forensic cases has been frequently addressed in literature. The 
traditional rearing and morphological approaches have been complemented in recent years with 
the use of molecular techniques to provide fast and accurate species determinations. Most 
frequently utilised has been the cytochrome oxidase I (COI) gene of mitochondrial DNA.  This 
region has provided useful identification for most species, but recently diverged species often 
suffer from inability of this region to provide distinction.  The current study was performed as a 
PhD project at the University of Western Australia, and evaluated the use of the COI gene for 
discrimination, and the value of the nuclear internal transcribed spacers (ITS) and mitochondrial 
control region to resolve some of the identification issues highlighted using the COI region. COI 
analysis is presented for 119 individuals from the United Kingdom, France, Australia, South 
Africa, Thailand, Taiwan, the United States, Swaziland, Zimbabwe, Namibia and New Zealand. 
Difficulties in discrimination within Chrysomya megacephala/Ch. saffranea, Lucilia cuprina/L. 
sericata and Calliphora albifrontalis/C. stygia species pairings are considered using alternate 
regions as secondary diagnostic tools. Conclusions are drawn regarding the use of nuclear and 
mitochondrial genes for molecular-based identification, and future applications discussed. 
 
 
 
 
 
 
 
 
 
 
 
 
This lecture will not be presented in Brussels, as the authors will not have the opportunity to 
attend the meeting. 
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Establishing a genetic test system (TRFLP) for the rapid identification of large 

amounts of Lucilia specimen. 
 

Richard Zehner, Friederike Häuser, Marnie Kopp, Jens Amendt 
 

Institute of Legal Medicine, J. W. Goethe-University of  Frankfurt, Kennedyallee 104, 
60596 Frankfurt, Germany 

 
 
Within the past years species identification with DNA analytical tools has become a valuable tool, 
especially when closely related species, which often show very similar morphological markers, 
have to be differentiated. 
Reliable data are usually generated by sequence analysis of specific genes and comparison of these 
sequences with reference sequences.  
 
However, although sequence analysis has become an easy to handle method due to several 
commercially available test kits, the generation and analysis of sequence data remains expensive 
and labour intensive.  As an alternative PCR-RFLP may be used, but this technique is only 
probative in well defined scenarios, otherwise misinterpretation of results may occur; this 
technique is sensitive to intraspecific variability occurring within the recognition site of the used 
enzyme, induced by mutations. 
 
In our study we focussed on the most abundant Lucilia species in Germany, L. sericata, L. caesar, 
L. illustris, L. ampullacea.  Interspecific sequence variation within a section of the CO1 gene was 
evaluated and restriction sites, allowing for discrimination of these 4 species, were described, 
avoiding nucleotid positions where intraspecific variability was observed. 
 
PCR and ongoing restriction analysis was performed.  The analysis of the generated patterns was 
done on an automatic sequencer, which avoids the labour intensive production of gels and 
facilitates data generation and storage.  
 
To detect fragments on an automatic sequencer, colour labels have to be introduced, which is 
easily done by labelling the primers used for PCR.  However, by this method only the terminal 
fragment of the generated RFLP products carry a color label and therefore only this fragment can 
be used for discrimination.  This technique gives the name: Terminal Restriction Fragment Length 
Polymorphism. 
 
Our study demonstrates, that TRFLP as a modified RFLP technique is a valuable tool especially 
for analysing large numbers of individuals, but has to be handled with extreme caution when data 
have to be used for forensic purposes, because one single base substitution can produce an 
incorrect association – it is only a modified RFLP technique! 
 



EAFE 2007  -  Lectures Page 33 / 82 

 
Accessing mtDNA hypervariable sequences for blow fly population genetics. 

 
Petra Boehme 

 
Zentrum der Rechtsmedizin, Frankfurt a.M. 

 
 
The A+T-rich region (ATRR) is the major non-coding segment of insect mitochondrial DNA 
(mtDNA).  Therefore it could potentially serve as a hypervariable locus in population genetics 
studies, including those with a forensic purpose such as testing for the presence of regional 
subpopulations or reconstructing the postmortem movement of a corpse.  However, the ATRR 
presents genotyping difficulties compared to the commonly studied mtDNA coding regions.  
Homomeric stretches may result in length heteroplasmy within the ATRR and a lack of conserved 
internal primers, so that long PCR amplicons are necessary, making sequencing difficult.  Previous 
authors overcame some of these problems by developing ATRR internal primers for Chrysomya 
spp.  By using these primers it was possible to obtain the complete nucleotide sequence of the 
ATRR of the forensically important North American blow fly Phormia regina (Meigen).  Based 
on these data, we designed a new internal primer and tested the utility of the ATRR in revealing 
the presence of regional subpopulations of P. regina from the east to west coasts of the USA.  
Although ATRR haplotype diversity was high, 305 individuals yielded 94 haplotypes, an exact test 
found no non-random association between haplotype and geographic location.  
 
Key words: A+T-rich region, mitochondrial DNA, forensic, internal primer, Phormia regina, 
genetic subdivision 
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DNA detection in a postmortem sexual assault simulation model. 

 
V. Stoukas1, E. F. Kranioti2 &  M. Michalodimitrakis 2 

 
1 Medical School, University of Patras, Greece 

2 Department of Forensic Sciences, Medical School, University of Crete, Greece 
 
 

Sexual assault is one of the most obnoxious crimes that a human being commits. The medicolegal 
investigation of these cases is often hard to perform, especially as far as the identification of the 
suspect is concerned.  
 
In order to study these cases we created a simulation model of postmortem sexual assault against 
male victims (anal rape). 6 segments of rectum (approximately 15cm) were dissected from 6 male 
bodies respectively. Semen (5ml) was then added to the interior of the specimens so as to cover 
the whole rectum inner surface. The specimens were put in plastic containers (to prevent drying), 
the entrance was covered so as to leave exposed only a very small portion of the rectum (anus 
simulation) and scavenger diptera eggs were added. All specimens were protected from scavenger 
insects and insect oviposition by a double net. Before the collection of various DNA samples 
(corpse tissue, cotton swabs and maggots) the specimens were left at room temperature (20-25°C) 
to decompose for 3 days. 
 
DNA was extracted from maggot crops, when visible, from the anterior 1/3 of the maggot if the 
crop could not be distinguished, from tissue samples of each corpse, and from a pure sample of 
donor semen. DNA was isolated using a classic organic extraction, which we have found to be 
more successful than a QIAGEN kit for degraded samples. Human short tandem repeat 
amplifications were attempted for each extract using the commercial IdentifilerTM multiplex kit, 
and using mini-STR primers for the locus TPOX. Fluorescently labelled PCR product was then 
separated on an Applied Biosystems 3130 genetic analyzer. No sperm allele was detected from  
maggot extracts. 
 
Acknowledgements: We would like to thank, for collaboration and support with the genetic 
analyses, Jeffrey D. Wells, Ph.D., Associate Professor of the Department of Biology, West 
Virginia University, USA. 
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First data on the forensic importance of Protophormia terraenovae (Robineau-

Desvoidy, 1830) in Spain (Diptera: Calliphoridae). 
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*Instituto Universitario CIBIO. Universidad de Alic ante. Apdo.: 99  
03080 Alicante - Spain. E-mail: santos.rojo@ua.es 

**Instituto Anatómico Forense de Madrid. Laboratori o de Antropología Forense.  
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The larvae of Protophormia terraenovae (Robineau-Desvoidy, 1830) are frequently found on 
human corpses in central and north Europe and are even present in the Subarctic region.  However, 
this species is rare in the Mediterranean region. 
 
During the study of samples collected from autopsies conducted by the Anatomic Forensic 
Institute of Madrid (Spain), an empty pupa of P. terraenovae was recorded. The specimen was 
collected from the corpse of an old man found dead in a flat in the urban centre of Madrid city 
(40.24º N, 3.41º O).  The forensic case was report in July 2005.  
The following necrophagous flies were found on the same corpse: Lucilia sericata (Meigen, 
1826), Chrysomya albiceps (Wiedemann, 1819) and Sarcophaga (Liopygia) argyrostoma 
(Robineau-Desvoidy, 1830). 
In this contribution, the forensic importance and geographic distribution of P. terraenovae are 
discussed.  We report the actual distribution of P. terraenovae in Spain and propose a possible link 
between the presence of this species and its use as commercial live fish bait (“asticot”).  Some 
biological data from lab colonies of P. terraenovae obtained from commercial “asticot” are also 
presented. 
 
 
Partial financial support was provided by the European Commission [LIFE05 ENV/E/000302] 
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Forensic Entomology and its Role in the Detection of Ignitable Liquids: A 

Summer Study in Sydney, Australia. 
 

Lisa Mingari 1, Philip J. Maynard1, James F. Wallman2 
 

1. Centre for Forensic Science, University of Technology, Sydney 
2. Institute for Conservation Biology, School of Biological Sciences, University of Wollongong 

 
 

Previously conducted research investigating the use of forensic entomology in fire investigation 
proposed sampling fly larvae at fire scenes containing burnt flesh as a means of detecting the 
accelerants used to start the fire. Preliminary research to-date has concentrated on testing different 
sampling techniques to see which offers the greatest sensitivity for ignitable liquids. These 
experiments were conducted under controlled laboratory conditions using lamb neck steaks as the 
food source. 
 
It was also desirable for the proposed sampling technique to be further scrutinised in an external 
environment where natural insect infestation could take place. Such an experiment would help test 
if laboratory results were reproducible in a 'natural' situation. Piglets approximately 2 kg in weight 
were burnt after being doused with 200 mL of either petrol or kerosene. The burnt carcasses, as 
well as a control, were then placed in cages to exclude vertebrate scavengers. The cages were 
placed approximately 50 m apart in a bushland area in Sydney, Australia during the summer 
months (January-February). The piglets were exposed to insect infestation for three days. Larval 
samples were collected and analysed each day. 
 
Following the three days of exposure each piglet was transferred to the laboratory to enable the 
remaining fly larvae to complete their development on the carcasses. Larval samples continued to 
be collected at regular intervals, along with the subsequent pupae, puparia and adults. All stages 
were analysed for evidence of ignitable liquids.  
 
The overall efficacy of this approach for detecting volatile accelerants, particularly petrol and 
kerosene, at a fire scene will be examined and its limitations discussed. 
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Latitude-related variation in the development rates of the green blowfly, 

Chrysomya albiceps (Diptera: Calliphoridae). 
 

C.S. Richards, M.H. Villet and I. Patterson 
 

Southern African Forensic Entomology Research Laboratory, Department of Zoology and 
Entomology, Rhodes University, Grahamstown, 6140 South Africa 

 
 
Developmental curves for Chrysomya albiceps were established at 13 different constant 
temperatures using developmental landmarks as a measure of age, and the thermal summation 
constants (K) and developmental zeros (D0) were calculated for 1st ecdysis, 2nd ecdysis, onset of 
wandering, onset of pupariation and eclosion using the method described by Ikemoto & Takai 
(2000). D0 and K (in hours) for the following developmental events were: 1st ecdysis, 11.14
C and 
655.63h
C; 2 ecdysis, 13.00
C and 984.71d
C; onset of wandering, 13.92
C and 2238.98h
C; 
onset of pupariation, 13.65
C and 2354.34h
C; and eclosion, 13.64
C and 4138.74h
C. In addition 
to this, we compare the K and D0 of our findings to three previously published studies and use 
variations in geographic latitudes to explain the differences. We conclude that K is directly 
proportional to geographic latitude, and D0 is inversely proportional to both K and geographic 
latitude. 
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The effect of killing method on post-mortem change in length of larvae of 

Thanatophilus micans (Fabricius, 1794) (Coleoptera: Silphidae) stored  
in 70% ethanol. 

 
J. Midgley and M. Villet 
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It has recently been recommended that insect larvae collected for forensic purposes should be 
killed using the same method as was used to create existing models of development rate. Certain 
killing methods have been shown to be preferable because they cause less distortion of the 
specimens, but these are not always possible in a particular case, and so a method of correcting for 
killing method is required. Larvae of all instars of Thanatophilus micans (Fabricius, 1794) 
(Coleoptera: Silphidae) were measured and then killed by emersion in ethanol, emersion in hot 
water or freezing. Samples were re-measured immediately after death, then stored in excess 70% 
ethanol and re-measured after one week and again after four weeks. The change in length was 
significantly different from zero in all samples (t = -9.07022, p < 0.001). An ANCOVA showed 
that Instar, Killing Method and Storage Time all had a significant effect on the change in length. 
The results showed that T. micans larvae have a great potential for change in length during 
storage, but that the change is not predictable, as the magnitude and sign of the change are 
variable. We recommend larger samples to counteract this error.  
 
It has recently been recommended that insect larvae collected for forensic purposes should be 
killed using the same method as was used to create existing models of development rate. Certain 
killing methods have been shown to be preferable because they cause less distortion of the 
specimens, but these are not always possible in a particular case, and so a method of correcting for 
killing method is required. Larvae of all instars of Thanatophilus micans (Fabricius, 1794) 
(Coleoptera: Silphidae) were measured and then killed by emersion in ethanol, emersion in hot 
water or freezing. Samples were re-measured immediately after death, then stored in excess 70% 
ethanol and re-measured after one week and again after four weeks. The change in length was 
significantly different from zero in all samples (t = -9.07022, p < 0.001). An ANCOVA showed 
that Instar, Killing Method and Storage Time all had a significant effect on the change in length. 
The results showed that T. micans larvae have a great potential for change in length during 
storage, but that the change is not predictable, as the magnitude and sign of the change are 
variable. We recommend larger samples to counteract this error.  
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The application of post feeding larval dispersal in solving crimes. 

 
L. Gomes 

 
UNESP, Dept of Zoology, Lab. Of Forensic Entomology 

 
 

Immature and adult stages of blowflies are one of the primary invertebrate consumers of 
decomposing animal organic matter.  When the food supply finishes, or when the larvae complete 
their development and migrate prior to the total removal of the larval substrate, they disperse to 
find adequate places for pupation, a process known as post-feeding larval dispersal.  Several 
important ecological and physiological aspects of this process have been studied since the work by 
Green 50 years ago.  An understanding of post-feeding larval dispersal can be useful for 
determining the post-mortem interval (PMI) of human cadavers in legal medicine, particularly 
since this interval may be underestimated if older dispersing larvae or those that disperse longer, 
faster and deeper are not taken into account.  In this lecture, I expose the process of post-feeding 
larval dispersal and its implications for legal medicine, in particular showing that aspects such as 
burial behaviour and competition among species of blowflies can influence this process and, 
consequently, the estimation of PMI.  Furthermore, a protocol to collect the pupae around the 
cadaver will be showed and a computing modelling to estimate the PMI based in this process will 
be showed too. 
 
 
 
 
 
 
 
 
 
 
This lecture will not be presented in Brussels, as the author will not have the opportunity to 
attend the meeting. 
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Acari associated with pig carcasses. 

 
M. A. Perotti 

 
School of Biological Sciences, University of Wales Bangor, Bangor LL57 @UW, U.K. 

 
 

On two occasions, in 1878 and in 1990, mites on human carcasses have been used to estimate a 
post mortem interval.  Mites are more common on carcasses than this record might suggest.  Based 
on the higher biodiversity and shorter generation time of Acari compared to necrophagous flies 
and beetles, mites have the potential to increase the temporal and spatial resolution of 
entomological data, especially during later stages of decomposition.  Here we report preliminary 
data on mites collected from pig carcasses kept indoors in semi-abandoned cottages in northern 
Wales.   
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Suicide following a double murder: the crucial importance of  

PMI calculation. 
 

Claude Wyss1 & Daniel Cherix 1,2 
 

Museum of zoology, Palais de Rumine, Pl. Riponne 6-CP, 1014 Lausanne, Switzerland 
Department of Ecology and Evolution, University of Lausanne, 1015 Lausanne 

 
 
On Sunday 30th April at about 9:30 pm, a well-known Swiss ski champion and her brother were 
discovered dead in their family cottage in Wallis.  The presumed murderer was seen by witnesses 
when leaving the house with a gun in his hand.  He left the area with his car. Later he escaped a 
police patrol and his car was discovered within a few hours in another canton (Vaud).  Police 
patrols were unable to locate the man during the night, nor for the next three days.  
On Wednesday 3rd of May at about 9 pm, the body of a dead man was discovered in this area.  The 
man was dressed and lying on his left side.  First evidence revealed a wound in the head and a gun 
in the right hand.  Several hundreds blue bottle eggs were present on the face, most of them close 
to the right eye and the nose.  
The body was identified as being the man responsible for (of) this double murder.  According to 
our analysis, the flies arrived in the area and laid eggs on Monday the 1st of May indicating that 
the murderer killed himself in all probability on Sunday night, shortly after leaving his car.  But 
during these 3 days the media were writing all sorts of stories about the murderer, when in fact he 
was already dead. 
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Biology of Chrysomya megacephala (Fabricius, 1794) in Europe, new data and 

implications for forensic entomology research (Diptera: Calliphoridae). 
 

A. Martínez-Sánchez, P. Gobbi, Y. Velasquez & S. Rojo 
 

Instituto Universitario CIBIO. Universidad de Alica nte. Apdo.: 99  
03080 Alicante - Spain. E-mail: anabel.martinez@ua.es 

 
 
Chrysomya megacephala is a necrophagous blowfly from the Austral-Oriental region, which has 
increased its original distribution mainly due to human activities.  The first record of C. 
megacephala in continental Europe was reported recently, in the Southeastern part of the Iberian 
Peninsula (MARTÍNEZ-SÁNCHEZ et al., 2001).  Since 2000, monitoring studies have been 
carried out in Spain, showing that this species is established and locally common. 
During the autumn of 2006, wind oriented traps were used on the Campus of University of 
Alicante (38o22’N, 0o31’W), baited with pig liver in different grades of decomposition.  We 
studied the relative abundance of C. megacephala in relation to other necrophagous calliphorids.  
Moreover, some aspects of the biology of C. megacephala, i.e. length of immature stages and life-
span of adults, were compared between lab and field conditions. 
In this contribution, the geographical distribution of C. megacephala in Europe and its ecological 
and forensic implications are discussed and compared with results from other regions of the world.  
 
 
 
 
 
Financial support was provided by the European Commission [LIFE05 ENV/E/000302]. 
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Forensic Entomology... without a cadaver. 

 
T. Pasquerault; B. Chauvet; E. Gaudry; L. Dourel; B. Vincent 

 
Department of Forensic Entomology, Forensic Science Institute 

of the French Gendarmerie, Rosny sous Bois, France 
 
 
Because Forensic entomology starts when an insect is involved in a legal case, the information 
provided by the discipline can be more diverse than is often supposed. 
It is well known that the main activity of a forensic entomologist is directly linked with found 
cadavers.  However, the Department of Forensic entomology (French Gendarmerie) consults on at 
least one forensic case a year without a cadaver. 
We give an account of several cases where the information provided by the forensic entomologist 
was essential for the inquiry. 
Burglary, air plane crash, contamination (...), all these cases confirm that forensic entomology 
covers a wide legal field whose possibilities continue to diversify. 
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The Applications of Forensic Entomology in the Determination of a Corpse 

Deposition Site. 
 

S. Pickles 
 

LGC Forensics, United Kingdom 
 
 
The applications of entomological evidence in UK forensic investigations have been well 
documented.  The appearance and significance of insects on corpses is appreciated by police 
officials and the information they can provide in relation to their criminal enquiries is often 
sought.  With the advances in the toxicological and genetic analyses of fly larvae entomology is 
proving a useful tool in many investigations.    
 
However, if it is only the appearance of those insects on the corpse that usually initiates the 
officials to seek the advice of an entomologist, then it is not unreasonable to assume that the full 
potential for use is not being recognised.  From there, cases involving multiple corpse-deposition 
sites and/or the lack of the body itself, may not appear to require the assistance of the entomologist 
at all. 
 
The case study presented herein demonstrates the interpretative capabilities of Forensic 
Entomology without larvae, and without a body; from an alleged murder case, over two years after 
the event.  The inter-disciplinary approach to case-work and first-time research has expanded the 
investigative possibilities of this discipline, as illustrated in these unusual circumstances. 
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Serious errors in outcome from minor mistakes. 

 
H. Nihal Açikgöz(1) (PhD), Ali Açikgöz(1)  (M.D), Tülay �� ba� ar(2)(M.D) 

 
(1)University of Ankara, Forensic Medicine Institute,  

(2)The Rebublic of Turkey, Ministry of Justice, Council of Forensic Medicine, Presidency of Ankara 
Group, Department of Morgue 

 
 
Forensic entomology is a scientific discipline which requires cooperation with other scientific 
disciplines. The first team to perform investigations on a corpse is the crime scene investigation 
team.  It is important that this team should exercise great care with the collection of entomological 
evidence from corpses.  
 
It is our experience that Turkish crime scene investigation teams are highly effective, following all 
the relevant processes.  When we are invited to handle a case, crime scene photographs and other 
information such as video recordings are made freely available, helping us to fill in the nature of 
the forensic entomology.  However, we often encounter a lack of information about the ambient 
temperature at the crime scene.  Another problem is the failure to preserve the temperature of the 
entomological specimens during their transfer to the lab.  These seem to be minor problems, but 
they actually cause big problems for the forensic entomology team.  
 
Currently Turkish law-enforcement officers responsible for crime scene investigations do not have 
sufficient knowledge of forensic entomology.  In order to avoid the problems with the collection 
of evidence material crime scene investigation teams should be trained in forensic entomology and 
particularly collection and transfer of entomological evidence to the laboratory. 
 
We strongly believe that a forensic entomologist practitioner should always be invited to the crime 
scene. 
 
 
Keywords: Forensic entomology, ambient temperature, crime scene investigation. 
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Effects of the Liquids Used to Kill Larvae on Larval Length.  

 
H. Nihal Açikgöz (PhD), Ali Açikgöz (M.D) 

 
University of Ankara, Forensic Medicine Institute 

 
 
Forensic entomological practice relies upon accurate larval identification and measurement of 
larval length, for the  estimation of post-mortem intervals.  The methods used for killing larvae 
may affect the post mortem length of larvae. 
The team have encountered the use of both wine vinegar and 70% alcohol, for practical reasons, to 
collect the larvae on corpses. 
The aim of this study was to determine which method, boiled water, vinegar or alcohol, preserved 
the length of larvae best. To this aim, 3rd instar larvae produced on 100 g of veal meat were killed 
in boiled water, vinegar or alcohol.  Before and after killing the larval lengths were measured.  
Boiled water was found to preserve the length of the larvae more accurately than vinegar and 
alcohol. 
 
Keywords: Forensic entomology, larval length, killing method, vinegar, alcohol, boiled water. 
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H. Fremdt, G. Kauert, & J. Amendt 

 
Institute of Forensic Medicine & Institute of Forensic Toxicology, 

Kennedyallee 104, 60596 Frankfurt am Main, Germany 
 
 
Insect larvae which feed on corpses may sequester drugs and toxins which had been ingested by 
the deceased person.  Entomotoxicological analysis can detect such toxic substances in carrion-
feeding insects.  It is important to investigate the effects of these substances on insect 
development, since any modification of the development time  would bias the estimation of the 
post mortem interval.  Several papers have examined the influence of different drugs on the 
growth of the immature stages of blowflies.  The majority of these investigations use an artificial 
source of contaminated food, like minced meat, beef liver, etc., which is spiked with drugs.  This 
means that the test insects do not develop or feed under natural conditions, because there was no 
antemortem metabolism of the drug in question.  There exist few entomotoxicological studies 
where a dose of  toxicant or drug is given antemortem to a test animal, which is then exposed to 
necrophagous larvae, mainly under laboratory conditions during decomposition.  In summer 2006 
we examined the decomposition and insect succession on two pigs.   One received an antemortem 
dose of the benzodiazepine flunitrazepam in combination with ethanol [PIG 1] and one the 
sedative-hypnotic propofol [PIG 2].  While pig 2 was killed immediately after administration of 
the drug, pig 1 was kept alive for two more hours to allow metabolism of the benzodiazepine.  For 
each test  pig there was an equivalent control pig (n = 2)  killed without receiving the relevant 
toxicant.  The animals were placed in the field and decomposition was recorded.  Representative 
samples of the necrophagous larvae were collected every day.  Identification and toxicological 
analyses were carried out. 
 
While the protocol exhibited no influence on decomposition and colonization, the pig which had 
received flunitrazepam decomposed much more slowly than the control pigs.  Moreover, many 
blowfly larvae died on this cadaver.  These studies support the hypothesis that certain drugs may 
influence decomposition of the corpse as well as development of colonizing insect larvae. 
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Arthropods are associated with decaying organic matter in different ways. Some species are 
especially relevant for forensic purposes since they are associated with concrete decomposition 
stages  useful for the estimation of postmortem interval.  This estimation can be done on the basis 
of the composition of the fauna present on the corpse at a particular time or based on the 
development stage of this fauna. But the fauna itself is affected by several factors such as the 
characteristics of the biogeographical area and the particular environment where the corpse is 
found.  So, a knowledge of the regional fauna is needed in order to avoid errors when evaluating 
entomological evidence from actual forensic cases.  The above can be investigated by comparison 
of  data from several studies conducted in different areas of the Iberian Peninsula.  The peninsula 
constitutes a distinct biogeographical region with clear and concrete limits.  Although it includes 
areas with quite different natural history and environmental characteristics. Comparison shows 
differences in the composition of the entomosarcosaprophagous community in each area and in the 
most relevant species of the main  groups involved. 
 
 
 
 



EAFE 2007  -  Posters Page 51 / 82 

 
Bait influence in early sarcosaprophagous fauna. 

 
M.I. Arnaldos, J.J. Presa, E. López-Gallego & M.D. García 

 
Área de Zoología, Facultad de Biología, Universidad de Murcia, 30100 Murcia, Spain. 

 
 

Studies on sarcosaprophagous fauna must be carried out with different animal baits because of the 
usual legal impossibility of using human corpses.  The bait nature has been, and continues to be, 
widely discussed because of the potential influence it could have on the arthropod fauna, since the 
entomological evidence are of great importance for evaluation of the PMI and other circumstances 
of the death.  A comparison between the sarcosaprophagous Diptera fauna attracted to different 
baits (i.e. cleaned chicken carcasses, chicken carcasses with the viscera inside, and piglet 
carcasses) has been made during the early stages of decomposition (10 days) in every season.  The 
number of species present on each bait, their moment of appearance, abundance and other 
biological indices are provided for every season.  The data could be useful in establishing the  
effectiveness of different baits and to evaluate the capacity  to apply the data obtained here to 
actual forensic cases. 
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Insects are often collected from a corpse during criminal investigation.  The local entomofauna in 
most cases is important for explaining entomological evidence. The survey of the local 
entomofauna has become a fundamental first step in forensic entomological studies, because 
different geographic distributions, season and environmental factors may influence the 
decomposition process and the occurrence of different species on corpses, 
Up to the present time, many geographical regions have been studied, but Portugal presents a total 
lack of data  on insects collected form human corpses and the main species of forensic interest 
found. 
Specimens were collected from corpses during autopsy procedures in the National Institute of 
Legal Medicine, Porto, Portugal.  A DNA-based method for species identification was used.  
Sequences from specimens were successfully sequenced and aligned and eight species were found.  
A great variety of species were found during the warmer months and concerning the environment, 
a wider variety of species was found on corpses located in the open. 
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The activity of a maggot mass on a body can lead to a local increase in temperature.  The 
difference between ambient and mass temperature can reach 10°C to 15°C, the temperature inside 
the maggot mass increases by up to 45°C. 
Nevertheless, this complex phenomenon is not easy to understand and little experimental data has 
been documented so far.  
 
An increase in temperature usually begins when the larvae reach the end of the second instar, and 
continues until the post-feeding stage.  Temperature is linked to the local maggot density and the 
mass volume. 
A study using infrared thermometry has shown that larvae can store the heat or generate heat, 
following a relationship proportional with the number of individuals; however the exact cause and 
its dynamics are still unknown. 
 
Our measurements on Dermetes bicolor larvae and maggot masses under controlled conditions 
have shown an important increase of temperature, even without nutritive substrate.  These results 
seem to indicate that the heat is at least in part generated by friction between larvae.   
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When corpse decomposition takes place on natural soils it can strongly influence the edaphic 
community living inside it.  Soil communities  are composed of a high number of organisms and 
show great diversity.  The edaphic micro-arthropod community is strongly influenced by activities 
which occur above above the soil and can be used as bioindicators.  We intended to evaluate the 
effects of different kind of decomposition on the underlying edaphic community.  In a wood 
growing along the right side of a channel we deposited a naked pig, a second pig covered with 
dung was placed in the same wood at 10 m distance and a pile of dung was placed in another place 
at 10 m distance from the former two.  Soil samples were drawn at different times and the edaphic 
community was analysed.  Micro-arthropods were extracted using the Berlese - Tullgren method.  
To evaluate differences between the treatments applied we used QBS index (Parisi, 2001), a biotic 
index which can measure the quality level of a soil.  
The Edaphic communities showed some differences after exposure to different kinds of 
decomposition.  In particular Springtails and Diptera larvae were much more numerous in the soil 
underneath the carrion while they were lacking under the dung.  Well adapted forms such as 
Protura, Diplura and Symphila were also absent under the decomposing material while they were 
present under control conditions.  Differences observed between the communities analysed 
indicate that focusing our attention upon some strategic groups such as the Collembola, could help 
to get some useful information about the presence of a decomposing corpse on the soil and could 
give supplementary information to establish if a corpse has been removed. 
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In may 2006, the corpse of a -man in an advanced state of decay was found at the bottom of a 3m 
deep well.  The corpse was partly submerged in 60 to 70cm of water.  
Many specimens of Diptera, in all development stages, were observed on the corpse.  These were 
identified as belonging to the following families: Calliphoridae, Muscidae, Sarcophagidae, and 
Fannidae. 
The temperature data available from the local meteorological station did not agree with the 
evaluation of the developmental age of the insects found. 
After accurate evaluation of actual temperature values inside the well, the  forensic entomologist 
made a best estimate of the PMI. The PMI estimate of the entomologist was in accordance with 
the timings of a subsequent murder admission. 
 
Keywords: scene temperatures, PMI estimate, meteorological station temperatures. 
 
 
 
 
 
 
This poster will not be presented in Brussels, as the authors will not have the opportunity to 
attend the meeting. 
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In the forensic litterature there are some isolated case reports of post-mortem dismemberment.  
Post-mortem criminal dismemberment of the human body may be performed in a context of one or 
more of several possible aims but the most common is to facilitate transportation and disposal of a 
body to prevent discovery of the death.   
The dismemberment of homicide victims creates a challenge for forensic experts, with the 
identification of the victims, and the reconstruction of the crime, based only on the evidence 
offered by the human remains and by the scene.  The conspicuous changes in body structure can 
obscure physical evidence and caution should be used in forensic evaluations.  In such situations a 
forensic entomological approach can help to overcome some of these limitations. 
 
Although forensic entomology is most valuable for the estimation of the post-mortem interval, in 
death investigations involving the dismemberment of the body insects can be used to determine 
other factors: information about the location of the remains and about the time spent at the 
recovery site.  
In some instances, when human remains are discovered in a highly decomposed or skeletonized 
state, toxins and drug can be successfully detected in immature Diptera specimens taken from the 
corpse. 
The main implications of the forensic entomology approach in post-mortem dismemberment will 
be illustrated trough the analysis of two homicides that occurred in the North of Italy, in July 2005 
and July 2006. 
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The south of Belgium is widely covered with woods and forests.  On occasion, the big game 
animals (red deer & wild boar suffer from large-scale poaching.  Stags are sometimes killed only 
for their antlers, boars for their head, and the remainder of the carcasses abandoned on site.   
 
It is possible to assist the Belgian anti-poaching squad (1), in their investigations, by using forensic 
entomology when suspicious dead game is found colonised by necrophagous insects.  With the 
support of this science, it is possible to estimate the post-mortem interval (PMI) and therefore 
provide an estimate of the day on which the game was killed.   
 
 
 
 
(1) UAB, or Unité Anti-Braconnage 
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The subfamily Chrysomyinae contains 3 important genera for forensic entomology: Chrysomyia 
(Robineau-Desvoidy, 1830), Phormia (Robineau-Desvoidy, 1830) and Protophormia (Townsend, 
1908).  The members of this monophyletic group are characterized by the presence of a row of 
bristle-like hairs above the stem-vein (Rognes, 1991).   
 
In Belgium, all these genera can now be observed, each represented by just one species: 
Chrysomyia albiceps, Phormia regina and Protophormia terraenovae.   
 
Several specimens of Chrysomyia albiceps were collected in September 2003.  These were the 
first record of this subtropical species North of 50°N latitude.  These records appeared to announce 
an opportunist widening of the distribution of this species, thanks to a succession of particularly 
hot summers. 
 
We encountered Phormia regina on two occasions during sampling carried out on carcasses of big 
game (Summer 2004).  In 2006, we noted the presence of this species on 3 of 27 human bodies we 
worked on.  Two of these cases occurred in rural area, the third one in urban environment.  
 
Protophormia terraenovae has been collected once on the corpse of a red deer.  From our 
experience in Belgium, this species cannot thus be considered as a typical species of urban areas,  
in contrast to observations made in the Netherlands.  
 
All these species were captured on corpses during the hottest period of the year (mainly July and 
August) 
 
The use of Chrysomyinae in estimation of PMI or as forensic indicator could increase in the 
coming years.  We would strongly suggest forensic entomologists pay greater attention to their 
presence in the future. 
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Possible biogeographical variation of development between different blowfly populations is a hot 
issue in forensic entomology.  Despite the fact that there is some evidence in the literature that 
supports the biogeographical variation hypothesis, the observed discrepancies might also be 
attributed to differences in experimental methodology. 
Because of the lack of such data and because of the logistical difficulties involved in conducting 
such studies, most authors correctly emphasize the need for local growth and development data 
when estimating the post-mortem interval. 
The aim of this international project was to compare development of the blue blowfly Calliphora 
vicina from four different European regions (Austria, Spain, Greece and Scotland) within the same 
experimental set-up. Initially, growth and development was observed on beef liver at a constant 
20°C. 
First results show little, if any, statistically significant differences in larval growth and total 
development time, at 20°C constant temperature, for the four populations of C. vicina studied. 
Especially with large sample sizes, observed small differences can be statistically significant but 
may not be practically important.  Moreover, such tiny differences are negligible when considering 
the often poor quality of available meteorological data, the known differences in growth rates on 
different body tissues and the impact of maggot-mass temperature. 
Further experiments are currently under way to study development at some tentative upper and 
lower threshold temperatures to test for any differences between the four populations of C. vicina.  
Possible differences in upper and lower developmental thresholds are of importance since the 
commonly used accumulated-degree model heavily depends on these values to calculate insect 
age.. 
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Blowflies are of forensic importance as indicators of the presence of toxic compounds, the 
possible occurrence of premortem trauma and in the estimation of post-mortem interval (PMI).  
Species can be region specific and may be useful in verifying location of death and possible post 
mortem movement.  PMI can be estimated according to the various developmental stages and ages 
of life cycle of blowfly deposited shortly after death.  Different species of blowfly may develop at 
different rates, and subsequently there can be huge differences in developmental times between 
species independent of external conditions.  Therefore correct identification is essential in the use 
of insects for forensic applications.  This project focuses on the correct identification of blowfly 
larvae of forensic importance in the United Kingdom, focussing on the Portsmouth region. Species 
included in this study were Calliphora vicina, Calliphora vomitoria, Lucilia sericata and Lucilia 
ampullacea.  A key was constructed utilising scanning electron microscopy (SEM) to initially 
highlight key structural differences of third instar larvae at high magnification. Light microscopic 
images were also captured to display the same key features at the resolution and magnification 
most frequently encountered by research workers using stereo microscopes. The SEM images aid 
in the identification of features used in species discrimination, thereby helping to clarify structures 
used in existing keys. We aim to extend this key to further species and life stages in the future. 
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The time of death often has crucial importance in crime investigations. If a suspects alibi depends 
on when the crime was committed, establishing the time of death becomes even more important. 
So, entomological evidence along with the other evidence found at the crime scene can give us 
more accurate results in estimating the post mortem interval. But, as with other types of evidence, 
entomological evidence must be collected carefully, with a record of when and where it was taken 
, and it must be correctly picked, packaged and sent. 

 
The police generally encounter incidents in the buildings in the downtown area.  In Samsun, 
people generally live in apartments and are often aware of unusual absences, since Turkish people 
place great value on neighborliness and neighborhood watch.  Another aspect of living apartment 
is that dead bodies tend to be found quickly due to the bad smell from the corpse.  Corpses are 
generally found quickly under these conditions. 
 
Three events happened in Samsun in 2006, in which corpses were found after 15 days by 
neighbors or relatives.  In these three events the deceased were living alone in their homes.  The 
first case was of a 50 year-old male living alone at his apartment.  During the investigations, 
Calliporidae larvae were found on the facial area and left hand, which lay over his right hand.  The 
second case was also a 50 year-old male living alone in his flat.  During investigations a lot of 
different sized Calliphorids were found on the neck, axilla and inguinal areas of the body.  The 
third case was of an 80 years-old female living alone, found dead lying on the bed in her flat.  Fly 
larvae were found on the back and migrating maggots and dead Calliphorids were discovered on 
the floor. 
 
In conclusion, finding the dead bodies after 15 days showed the importance of Diptera, which play 
an active role in the first stages of decay.  Estimates of the Post Mortem Interval made using the 
insects overlapped with estimates given by other areas of the police investigations. 
 

Keywords: Entomological evidence, Post Mortem Interval 
 
 
This poster will not be presented in Brussels, as the authors will not have the opportunity to 
attend the meeting. 
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Habitat and climate determine the composition of the fly population.  Biodiversity of the flies in a 
certain area and their successional pattern on carrion, represent fundamental data to calculate the 
Post Mortem Interval (PMI).  
Studies focusing on outlining the distribution of sarcosaprophagous insects on Italian soil are not 
frequent and available local data are poor.  For this reason field decomposition studies were 
carried out in a suburban area of Pavia.  Pavia is located in the Po Valley, a deeply populated and 
industrialized region of the North of Italy.  
 
The aim of the study was to supervise, over a whole year, the local necrophilous entomofauna and 
its seasonal variation by monitoring the decomposition stages of young domestic pigs (Sus scrofa, 
L) weighting about 25 Kg.  Each pig was exposed outdoors on grassy soil from the moment of its 
death to its skeletonization.  The first experiment started at the beginning of June and lasted till the 
end of the month.  The second one was conducted from the end of July to the end of August.  The 
last one started at the beginning of November and at the moment is still under way; as for this last 
experiment complete skeletonization state is expected to be reached during next spring.  A new 
experiment will take place in March to collect spring data. 
 
During each experiment internal pig temperature and all environmental parameters were recorded.  
Moreover representative samples of adult and immature specimens were collected and pictures of 
both the phases of decay and insect activity were taken. 
Marked differences in the rate of the decomposition and in the insect activity were observed 
among the three experiments.  
 
The results obtained so far emphasize in a precise manner, on one hand, the relationship between 
the season and the speed of decomposition, and, on the other, the insect species involved and their 
reproductive behaviour.  The results of each field study will be compared and discussed. 
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On a torrid July day in 2005 the corpse of a woman was discovered in a parking lot located in 
front of a small plant in Turin. 
The body was wrapped with plastic bags, a blanket and covered by a carpet.  The corpse and 
blankets were found carefully laid down on the ground, partially hidden by some wood benches 
and vegetation.  The scene of discovery was located in a densely inhabited area, close to the 
entrance gate used from the workers at the plant; moreover during the night prostitutes are known 
to haunt this area. 
The corpse was found in an advanced state of decomposition, with partial skeletization. The wrists 
and the ankles are tied, the head was contained by a plastic bag, hermetically closed at the neck.  
The eyes and the mouth were covered by adhesive tape and a sock is inserted in the mouth. 
Insect colonization  extended particularly on the arms and the pelvic zone; the insects sampled 
during the inspection and the autopsy belonged to Diptera and Coleoptera orders. Unidentified 
eggs were also found on the carpet and on  wooded rests on the benches. 
The woman was identified, thanks to a print of papillary fragment inserted into the AFIS system, 
as a young Slavic prostitute.  Enquiries were initially focused on her pimp and his nephew, who 
used to visit the woman’s home.  The nephew was exculpated by circumstantial data, while the the 
PMI determined with the entomology  leadto the discharge of the pimp.. 
Investigations were concentrated therefore on a third man, who eventually admitted his guilt. 
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At the beginning of September 2005 the body of a man with a great number of stab wounds to the 
chest and to the neck was found inside an apartment in Pinasca (Turin, Italy). 
Thanks to the autopsy examination it was determined that the cause of the death was a single stab 
wound involving the heart.  Numerous stabs to the throat were also present,  along with a great 
number of defensive wounds located on the arms and hands. 
The entomological sampling was made during the autopsy and it was possible to collect diptera at 
different instars, above all on the inside of the mouth and near to the wounds on the neck. 
To calculate the PMI  data  from two different weather stations located in the vicinities of the 
recovery scene were taken into account, since precise data related to this exact locality was 
missing . From the two sets of data  the one most similar  to the recovery scene was chosen. 
The information supplied by the entomological samples, harmonized with the results of medico 
legal examinations and the traditional investigations managed by the Carabinieri (Italian Law 
Enforcement).  These lead to the detention of a person who has subsequently confessed to the 
homicide. 
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In October 2006 the City Police of Turin attended the address of an old man following concerns 
being raised.  Forcing the door they found the almost completely skeletonized remains of a body. 
The apartment was located in a central zone of the city; it appeared to be in a very poor state of 
hygiene,  with one of the windows barely open.  The most recent documents were dated July 2005. 
The autopsy examination could not determine the cause of death due to  the advanced state of 
skeletonization; however the lack of bone lesions and the circumstantial data would seem to 
exclude a violent death. 
During the inspection it was observed that insectcolonization extended all over the body.  Pupae, 
parasited pupae, pupariums, and Coleoptera exuviae were recovered from the floor and on the bed 
where the corpse was laying.  Insects and other arthropods, associated with various successional 
waves of colonization, were recovered. 
The case proved to be of forensic entomology  interest,  providing an opportunity of studying 
species from different successional waves collected from a skeletonized body placed in a urban 
area. 
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Man biting mosquitoes are often found by crime scene investigators in the south of Italy.  The 
presence of these species can heavily contribute to the investigators’ efforts.  In the past some 
authors demonstrated the possibility of performing human DNA typing from insect gut content for 
forensic issues. 
In this paper we report a case from Sicily: a person was killed in a room where no insect traces 
were found apart from a fresh mosquito blood meal stain.  Our goal was to obtain a genotypic 
profile from such a poor and biologically contaminated DNA sample.  Human DNA was 
recovered thanks to an adjusted DNA extraction protocol, allowing the removal of insect-specific 
molecules.  Results showed that it is possible to successfully amplify and to obtain a human-
specific 15 loci profile (AmpFLSTR Identifiler – Applied Biosystems), even if DNA is recovered 
from contaminated traces.  Addressing the profile to the major suspect of the murder, we showed 
that such unusual traces may provide a significant assistance in a real investigation. 
 
 
1Corresponding author : 
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Messina, Italy 
lsaravo@carabinieri.it 
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Over the past years, application of entomological evidence has contributed significantly to forensic 
investigation.  Forensic entomology combines aspects of insect development, behaviour and 
ecology with investigative techniques.  The most common application is the estimation of post 
mortem interval (PMI) by determining a minimum period of insect activity on a decomposing 
body.  In this evaluation, an assessment of physical condition of the body must be combined with 
an assessment of the fauna associated with the body  For this purpose,  the correct identification of 
insect species recovered on the body is essential, along with a knowledge of their biological and 
ecological relationships with the local fauna. 
 
An experimental investigation on the insect fauna of decaying corpse has been carried out on 
animal carrion (baby pig) placed in an urban habitat of Bari (Southern Italy).  We have 
intentionally limited our researches to the study of necrophagous insects of the early postmortem 
period and their succession, for a better definition of the time since death, in the earliest stages of 
decomposition.  Data concerning climatological conditions, body decomposition and insect 
activity have been recorded daily. 
 
Ambient temperature and internal body temperature have been monitored using two Data Loggers.  
We have indeed analysed the time necessary for egg deposition, egg hatching, larvae development 
and pupation of blowflies based on different parameters such as degree of decay and seasonal 
weather (lighting, temperature, humidity, rainfall).  Entomological specimens have periodically 
been collected from the corpse.  Insect identification has been carried out based on the available 
identification keys combined with genetic analysis of COI and COII to establish morphological 
peculiarity of various stages of development and genetic sequences of every specimen collected 
from the carcass. 
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Chemical detection of Cannabis resin traces and metabolites in corpse urine, 

excrement and entomological fauna, and its effect on decomposition. 
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In the setting of a suspicious  death investigation, the toxicologist is very often solicited to find 
evidence of the presence of a psychotropic and/or poisonous substances, in the classic biologic 
liquids (blood, urine) in order to clarify the cause of death.  However, these liquids alter with the 
deterioration of the corpse remnants.  Necrophagous insect larvae are a living material which can 
be used to do toxicologic research.   
The plant Cannabis sativa L. constitutes the most commonly produced and merchandised drug in 
Morocco.  Three regions in the north of the country alone represent more than 75% of the total 
production according to the 2004 investigation jointly led by the APDN and the ONUDC.  With 
this objective in mind, the present work tried to search for the active principle of the cannabis 
resin.  
 
Our study had two objectives:   
- The first to make a a standard study of the effect of the corpse entomofauna on the remains 
according to the environnemental conditions 
- The second dedicated to toxicological examinations for cannabinoïdes traces in urine, excrement 
and calliphorid larvae,of the second and third larval stage, taken from the remains of a domestic 
pig doped with cannabis resin for a 21 days’ period.  The general protocol followed was an 
extraction with the help of a mixture of organic solvents and an identification by gas 
Chromatography coupled to Mass spectrometry (GC/MS).  Cannabinoïd traces were also looked 
for in body hair samples but we are unable to present the results of this work.   
 
The chromatographic results revealed the  presence of significant amounts of the delta-9 THC 
(Tetrahydrocannabinol) active principle  in the three types of samples.   
From a forensic entomology point of view, we noticed an acceleration of the remnants 
deterioration and a variation in the succession of  necrophagous insects. 
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A Preliminary Study to Determine the Value of Forensic Entomology for the 

Detection of Ignitable Liquids. 
 

L. Mingari 1, P. Maynard1, J. Wallman2 

 
1. Centre for Forensic Science, University of Technology, Sydney 

2. Institute for Conservation Biology, School of Biological Sciences, University of Wollongong 
 

 
Debris collected from the scene of a fire varies widely, from carpet and clothing to human skin 
and flesh. Fire debris is collected and analysed for the presence of ignitable liquids. The volatile 
nature of ignitable liquids makes their recovery and detection difficult, particularly when the 
sample size is small. This preliminary study seeks to address the issue by introducing 
entomological samples as a novel medium for recovering ignitable liquids.  
 
The feasibility of the collection of entomological samples at a fire scene was assessed through the 
rearing of the common blowfly, Lucilia cuprina, on lamb neck steaks that had been burnt with 10 
mL of petrol (gasoline) or kerosene. Larval samples were subsequently collected and analysed 
daily for seven days using solid-phase microextraction gas chromatography/mass spectrometry 
(SPME GC/MS) to determine the presence or absence of the ignitable liquids of interest. This 
technique resulted in the successful identification of both ignitable liquids. 
 
The results obtained suggest that the success of this technique is due to the ability of larvae to 
ingest burnt flesh and hence retain an ignitable liquid in their bodies. Forensic entomology is 
therefore proposed as a novel addition to fire debris analysis that will complement traditional fire 
investigation.  
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Previous research has indicated that ignitable liquids including petrol (gasoline) and kerosene can 
be detected by analysing larvae that have fed on burnt meat. However, challenges exist for the 
collection and preservation of such entomological samples. 
 
In this study, methods traditionally employed for the collection and preservation of samples in 
forensic entomology were compared, including storage in alcohol, against controls. It was found 
that traditional methods cannot be applied to larval samples that have been collected from a burnt 
substrate. These procedures drastically decrease the recovery of ignitable liquids in the larval 
samples. This prompted further investigation into alternative methods that could be applied to this 
unique type of entomological evidence.  
 
Initially, it was noted that, while larvae derived from a burnt substrate are entomological evidence, 
their feeding environment causes them to exhibit similar characteristics to fire debris. This 
observation was significant, as our results indicated that the detection of the ignitable liquids 
improved when methods common to the sampling and storage of fire debris were applied to larval 
samples. Further investigation was done into sampling containers and storage methods used in fire 
investigation to determine how to best protect larval samples and thus maximise recovery of any 
ignitable liquids. 
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Studies on the arthropod succession in the city centre of Munich (Germany). 
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The aim of this study was to investigate the carrion-visiting arthropod fauna and its succession 
pattern in the city centre of Munich.  The experiment was carried out in an enclosure with several 
uninhabited buildings located near the Olympiapark.  A carcass of a domestic pig (Sus scrofa L., 
weight approx. 30 kg) was placed under a tree in an overgrown patch of this enclosure in July 
2006.  The remains were regularly inspected for arthropods until the end of October 2006.  
On the carcass we found members of the following arthropod groups: Diptera: Calliphoridae, 
Muscidae, Fanniidae, Sarcophagidae, Phoridae, Dolichopodidae, Milichiidae, and Piophilidae; 
Coleoptera: Silphidae, Cleridae, Staphilinidae, Nitidulidae, and Histeridae; 
Hymenoptera:Vespidae, Formicidae, Ichneumonidae, Braconidae, and Pteromalidae; Acari.  The 
Calliphoridae were dominant both in terms of numbers of individuals, and in numbers of species 
(n=7) collected in the first stages of decomposition.  Interestingly, after just 7 weeks of 
decomposition, we found larvae of the Piophilidae , and the parasitoid wasp Nasonia vitripennis 
emerging from pupae of Phormia regina, Protophormia terraenovae, and some Sarcophagidae. 
 
Keywords: decomposition fauna, succession patterns, Diptera, Coleoptera, Acari. 
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Development of Calliphora vicina (Diptera; Calliphoridae) under starvation 

conditions. 
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An experiment has been designed to check the potential for pupariation in necrophagous flies 
when food is no longer available.  Successful experiments have been carried out on Calliphora 
vicina (Diptera, Calliphoridae) under laboratory conditions.  As forensic entomologists know, 
necrophagous flies are very useful in post-mortem interval estimations as they  colonise a corpse 
within few minutes or hours after death, and develop in a few days depending on the 
environmental temperature and food resources. 
For some time,  experiments have been conducted under controlled conditions to explore the 
relationship between  development time and environment temperatures.  Maggots are fed ad 
libitum in all these experiments, and they arrive to their maximal length before they migrate, 
looking for suitable pupariation substrate.  In this way, all the adults reach maximum size in 
laboratory colonies. 
A recent question  made by an archaeologist through an e-mail list has induced us to design an 
experiment, to check the potential for pupariation in these flies when food is no longer available.  
Evidence is lacking on how far food deprived larvae are able to travel tofind new food resources .  
We may assume that they will die if no other food supply is found but, does it really happen if 
there is no more food available?  If environmental conditions are adequate and no more food can 
be found or reached, can maggots of various instars pupariate and develop into adults?  If not, for 
how long can they survive under starvation conditions?  And, last but not at least, are adult flies 
arising from food deprived larvae fully developped and able to reproduce successfully?  
Successful development was obtained for recently moulted and actively feeding third instar larvae, 
obtaining adults smaller than those that have been developed normally, in our laboratory colonies 
which are fed ad libitum.  This may also affect the developmental times, clearly shortening them 
when food sources are removed, and giving small size adults . 
The minimum pupal size obtained was 5.38 mm, compared with a maximum pupal size of 10.7 
mm; a reduction in size of approximately 50% . 
We also studied if the small size adults are able to reproduce normally, or if larval starvation 
adversely affects the reproductive organs.  We confirmed the reproductive potential of such small 
adults, with normal development and growth in the new generations under conditions of ad libitum 
feeding   
The results of this experiment may be of forensic interest in cases where the corpse is intentionally 
removed from crime scene or the maggot mass has consumed all the soft tissues before they reach 
the postfeeding stage, as well as for archaeological research relevant to mummification processes. 
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Clerid Beetle with a possible human hair fragment between the mandibles  
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Mummified human remains buried near the empty quarter desert were exposed following wind 
driven sand movements.  Several beetle species were found (adults, larvae, and fragments).  One 
Clerid beetle studied had a possible human hair fragment (approximately 2 mm long) fixed 
between its mandibles in a horn like position, with some sand grains around it.   
These findings could be important in understanding burial conditions and insect succession 
conditions, aiding final case interpretation and reconstruction.  Locard's exchange principle was 
applied for the forensic studies of the beetle evidence. 
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Due to its necrophagy, the Neotropical beetle Oxelytrum discicolle (Brullé, 1840) is found in 
association with human corpses.  Its biology can provide important information for determining 
the postmortem interval (PMI).  We studied the life cycle of O. discicolle under three constant 
temperatures (15, 20 and 28ºC) and under natural conditions (mean T = 18,5ºC) in cloud forest of 
the Altos de Pipe (10°20'N, 66°55'W), Miranda state, Venezuela.  The total time required to 
complete development from egg to adult shortened as temperatures increased, varying between 
4000 ± 273 days (15ºC) and 2033 ±89 days (28ºC).  Developmental time under natural conditions 
was not significantly different from that obtained at 20ºC.  Development data at constant 
temperatures generated an isomorph diagram, which might be useful in estimating the age of 
individuals of O. discicolle at any stage recovered from a corpse.  This information would be 
useful to forensic entomology applied to criminal investigations in Venezuela and the Neotropical 
region.  
 
Keywords: Coleoptera, Oxelytrum discicolle, developmental biology, temperature 
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The potential of Hymenoptera parasitoids of Calliphoridae in estimating 

postmortem intervals. 
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Knowledge of the predictable pattern of arthropod succession onto a cadaver and the relationship 
between temperature and larval development has proved invaluable in estimating a postmortem 
interval (PMI) for cases where decomposition has advanced beyond 72 hours. Studies to date have 
focused on the use of synanthropic flies, particularly Calliphorids as forensic indicators of time 
since death. However, where time since death extends beyond the larval development time of 
these commonly used species, only a minimum PMI can be estimated. In such cases, the presence 
of parasitic wasp larvae within fly pupae collected from the scene can be used to estimate an 
extended PMI.  
 
Use of parasitoids as tools in criminal investigations requires baseline data on the temperature-
dependant development of both the host and parasitoid species, knowledge of the development 
stage at which the female wasp parasitizes the host and an understanding of the factors involved in 
host location within a decomposition habitat. Currently, there is a paucity of relevant reference 
data and the research that is available is either geographically specific or is focused on parasitoid 
species used as biological control agents of filth flies rather than in a forensic context. In 
particular, parasitoid species of potential forensic significance in Western Australia are largely 
unknown, as are the physical and/or chemical stimuli that may attract parasitoids to decomposing 
remains. 
 
In this study, the species and biology of parasitic wasps associated with decomposing remains in 
Perth, Western Australia and their hosts were investigated. This presentation will outline the 
species identified, their seasonality and the stage of decomposition at which each parasitoid 
species arrived at the carcass environment. The importance of odour stimuli in host location for 
the common parasitoid, Tachinaephagus zealandicus Ashmead (Hymenoptera, Encyrtidae) and 
preliminary results of a developmental study for this species will also be discussed in relation to 
PMI estimation. 
 
 
 
 
 
 
 
This poster will not be presented in Brussels, as the author will not have the opportunity to 
attend the meeting. 
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Forensic Entomology is a scientific tool applied to the study of insect or arthropod succession  
associated with a death. It is now begining to be applied  in Turkey. 
Studies aimed at determining the insect fauna of an area are a crucial step in the successful 
application of the forensic entomology discipline.  In this study, we aimed to provide the needed 
database for further applications of forensic entomology to aid determination of the postmortem 
interval and other applications of forensic entomology by identification of the insect types on the 
corpses at the selected sites. 
We present the results of the first comparison experimental study concerning insect fauna visiting 
carrion in two different areas of Istanbul.   
In order to determine the insect fauna at  two localities in the city center of Istanbul. we performed 
the field studies  using 2 Upton’s insect traps. These collected adult specimens , which were stored 
in 80 % ethanol , and then taxonomically identified to family level in the laboratory.  One of the 
field studies was carried out between 1st September and 30th November 2005 in Caglayan and the 
other between 1st September and 30th November 2006 in Yenibosna, two different districts of the 
city of Istanbul.  The results of these two studies are presented with comparisons between the two 
sites. 
This study is an important step in the determination of the necrophagous insects of Turkey and is 
also the first experimental comparison conducted in areas of Istanbul. 
 
Keywords: Forensic Entomology, Upton’s trap, insect, fauna, Istanbul, Turkiye. 
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A corpse is a good food source for hundreds of arthropod species.  These animals feed on, and 
inside of the corpse, live and reproduce there depending on the stage of decomposition and the 
biological preference of the insects.  Forensic Entomology can be defined as the application of 
insect data to the forensic field and this application is not only limited to the determination of the 
postmortem interval.  Forensic entomologists have gained an important role in death investigations 
in recent years. 
Studies to determine the necrophagous insect fauna of a region are an important first step in 
developing Forensic Entomology in an area.  In this study, we aimed to provide the needed 
database   of the insect types found on corpses in Turkey. 
In order to determine the insect fauna of the field study site in Yenibosna, Istanbul, we performed 
a field study by using 2 Upton’s traps and obtained adult insect specimens in 2006.  We used 
nearly 400 grams of cow liver per trap.  Adult insect specimens were taxonomically identified to 
the level of family in the laboratory, and in particular Diptera specimens were observed.  
This study is an important step in the determination of the necrophagous insect fauna of Turkey 
and is also one of the first Forensic Entomology experimental studies performed  in Istanbul. 
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