
!"#!$%&'(&"))!$*++, $
 
 
 

 

 
 
 
 

12.00

14.00

15.00

15.30 Immersed bodies and forensic entomology L. Bourguignon

15.50
Dead men in wells: an entomological assessment in an aquatic 

environment
P. Magni

16.10
Molecular identification of carrion-breeding scuttle flies (Diptera: 

Phoridae) using COI barcodes
P. Boehme

16.30
Usefulness of Hydrocarbons within Forensic Entomology in 

establishing the Postmortem Interval (PMI)
H. Moore

16.50
An Insect DNA-based Method for the Detection of Post Mortem 

Transportation of a Corpse.
C. Picard

17.10 Using real time PCR approaches to determine a blowfly pupa’s age P. Boehme

18.00

June 9th

R. Zehner

Welcome reception

Registration

Welcome 

Fika (coffe break)

09.00

10.00 Forensic botany, palynology, mycology Patricia Wiltshire

12.00

14.00
Forensic palynology: a new forensic field for the French Gendarmerie 

Forensic Science Institute
L. Dourel

14.20 Of thorns and flowers – Forensic botany L. Bourguignon

14.40 The human acarofauna in forensic investigations A. Perotti

15.00
A corpse in the greenhouse. A report about the importance of ants as 

carcasse reductors
M. Salona

15.20
Competitive interactions between the blowfly Lucilia sericata Meigen 

and pathogenic bacteria found on a corpse
K. Barnes

16.00
Early seasonal activity of carrion beetles (Coleoptera, Silphidae) in 

three selected 
J. Dekeirsschieter

16.20

17.00
A comparison of rate of rat (Rattus rattus (Linnaeus, 1768)) carrion 

decomposition during the long dry season in Cameroon
F. Feugang

17.20 Insect invasion on two bodies in enclosed environment C. Campobasso

17.40 Forensic entomology in crime scene E. Karapazarlioglu

18.00 A cold case: can forensic entomology be useful 9 years after the crime? P. Magni

18.20

Fika (coffee break)

Poster presentations

June 10th

I. Dadour

A. Perotti

Registration

Lunch

Day Time Title Speaker Chair



2  EAFE 2009, UPPSALA 
 
   

 
 

08.00

09.00 Proper Formatting and Standardization of Forensic Entomology ReportsM. Critser

09.20 A review of 200 forensic cases involving insects from Northern ItalyS. Vanin

09.40 Electrophysiological and Behavioral responses of Lucilia sericata Meigen 
(Diptera; Calliphoridae) to cadaveric volatile organic compounds

C. Frederickx

10.00

10.30 Insects of the faunal succession as an information filter to optimize post 

mortem interval determination by volatile trace analysis
S. Paczkowski

11.00 Olfactory stimuli associated with the different stages of decomposition 
and their role in the attraction of the blowflies to the carcass

H. LeBlanc

11.20 Dipteran and Hymenopteran patterns of succession on decomposing 
remains at two contrasting habitats in Western Australia

I. Dadour

11.40 Postmortem interval indicators in succession based estimations Ð forests 
of central Europe

S. Matuszewski

12.00

14.00 Precision, bias and accuracy of minimum post-mortem intervals 
estimated using development of carrion-feeding insects

M. Villet

14.30 Temperatures in vehicles: The final solution I. Dadour

14.50 Ambient temperature correction in forensic entomology: an uncertain 
benefit for the postmortem interval estimation

T. Pasquerault

15.10 Estimating the temperatures experienced by blow flies 
(Diptera:Calliphoridae) during larval development: Part 1 

C. Richards

15.30 Problems in estimating the PMI during wintertime by using the ADH-
method

W. Wetzel

15.50 Modelling development time of Lucilia sericata including intrinsic 
variability

M. Gosselin

16.10

16.30 Burned remains and insect colonisation S. Vanin

16.50 When does the clock start ticking?  Determining the time of firstlarval 
deposition on dead bodies

D. Cook

17.10 How fast do blowflies oviposit on fresh carcass? A study comparing 
indoor vs. outdoor locations

S. Reibe

17.30 Entomological Evidence For Estimating The Post-Mortem Interval 
(PMI) In Forensic Investigations.

K. Rajagopal

17.50 Houseflies (Diptera: Muscidae) immature stages in forensic entomologyA. Grzywacz

18.10 Assessment of the validity of using pigs as a model for humans in 
forensic entomology studies

A. Whitaker

18.30 Comparison between larval mass temperatures on pig and human 
cadavers by infra-red thermography

M. Hall

18.50

20.00

June 12th09.00 -
12.00

Workshop - Identification of blowfly larvae K. Szpila

Fika (coffee break)

EAFE meeting

EAFE Banquet

Registration

Fika (coffee break)

Lunch

June 11th

J. Amendt

M. Villet

M. Hall

C. Campo-

basso



EAFE 2009, UPPSALA  3 
 
   
 

TABLE OF CONTENTS 

ORAL ABSTRACTS  6$

COMPETITIVE INTERACTIONS BETWEEN THE BLOWFLY LUCILIA SERICATA MEIGEN AND PATHOGENIC 
BACTERIA FOUND ON A CORPSE  (BARNES, GENNARD & DIXON)  6$

MOLECULAR IDENTIFICATION OF CARRION‐BREEDING SCUTTLE FLIES (DIPTERA: PHORIDAE) USING COI 
BARCODES (BOEHME, AMENDT, DISNEY & ZEHNER)  7$

USING REAL TIME PCR APPROACHES TO DETERMINE A BLOWFLY PUPA’S AGE                                    
(BOEHME, AMENDT & ZEHNER)  7$

IMMERSED BODIES AND FORENSIC ENTOMOLOGY                                                                                      
(BRAET, BOURGUIGNON, VANPOUCKE, DUPONT & HUBRECHT)  8$

OF THORNS AND FLOWERS – FORENSIC BOTANY (BOURGUIGNON & HUBRECHT)  9$

INSECT INVASION ON TWO BODIES IN ENCLOSED ENVIRONMENT. THE SAD STORY OF TWO MISSING 
CHILDREN (CAMPOBASSO, INTRONA, ROMANO, DE DONNO, CORRADO & PORCELLI)  10$

WHEN DOES THE CLOCK START TICKING?  DETERMINING THE TIME OF FIRST LARVAL DEPOSITION ON 
DEAD BODIES (COOK & DADOUR)   11 

PROPER FORMATTING AND STANDARDIZATION OF FORENSIC ENTOMOLOGY REPORTS                
(HASKELL, HIGLEY & CRITSER)  12$

TEMPERATURES IN VEHICLES: THE FINAL SOLUTION (DADOUR, VOSS, FOWKES & ALMANJAHI)  13$

DIPTERAN AND HYMENOPTERAN PATTERNS OF SUCCESSION ON DECOMPOSING REMAINS AT TWO 
CONTRASTING HABITATS IN WESTERN AUSTRALIA (VOSS, DADOUR & SPAFFORD)  13$

EARLY SEASONAL ACTIVITY OF CARRION BEETLES (COLEOPTERA, SILPHIDAE) IN THREE SELECTED 
BIOTOPES (DEKEIRSSCHIETER, BROSTAUX, VERHEGGEN & HAUBRUGE)  14$

FORENSIC PALYNOLOGY: A NEW FORENSIC FIELD FOR THE FRENCH GENDARMERIE FORENSIC SCIENCE 
INSTITUTE (DOUREL & PASQUERAULT)  15$

A COMPARISON OF RATE OF RAT (RATTUS RATTUS (LINNAEUS, 1768)) CARRION DECOMPOSITION 
DURING THE LONG DRY SEASON IN CAMEROON (FEUGANG)  16$

ELECTROPHYSIOLOGICAL AND BEHAVIORAL RESPONSES OF LUCILIA SERICATA MEIGEN (DIPTERA; 
CALLIPHORIDAE) TO CADAVERIC VOLATILE ORGANIC COMPOUNDS (FREDRICKX, DEKEIRSSCHIETER & 
HAUBRUGE)  16$

MODELLING DEVELOPMENT TIME OF LUCILIA SERICATA INCLUDING INTRINSIC VARIABILITY     
(GOSSELIN, CHARABIDZE, RASMONT, BOUREL & GOSSET)  17$

HOUSEFLIES (DIPTERA: MUSCIDAE) IMMATURE STAGES IN FORENSIC ENTOMOLOGY                
(GRZYWACZ, SZPILA, MATUSZEWSKI, BAJERLEIN & KONWERSKI)  18 

COMPARISON BETWEEN LARVAL MASS TEMPERATURES ON PIG AND HUMAN CADAVERS BY INFRA‐RED 
THERMOGRAPHY (WHITAKER & HALL)   19$

FORENSIC ENTOMOLOGY IN CRIME SCENE (KARAPAZARLIOGLU)  19$

OLFACTORY STIMULI ASSOCIATED WITH THE DIFFERENT STAGES OF DECOMPOSITION AND THEIR ROLE 
IN THE ATTRACTION OF THE BLOWFLIES TO THE CARCASS (LEBLANC)  20$



4  EAFE 2009, UPPSALA 
 
  DEAD MEN IN WELLS: AN ENTOMOLOGICAL ASSESSMENT IN AN AQUATIC ENVIRONMENT            
(MAGNI & APOSTOL)  21$

A COLD CASE: CAN FORENSIC ENTOMOLOGY BE USEFUL 9 YEARS AFTER THE CRIME?                       
(MAGNI, SARAVO & APREA)  22$

POSTMORTEM INTERVAL INDICATORS IN SUCCESSION BASED ESTIMATIONS – FORESTS OF CENTRAL 
EUROPE (MATUSZEWSKI, BAJERLEIN, KONWERSKI & SZPILA)  23$

USEFULNESS OF HYDROCARBONS WITHIN FORENSIC ENTOMOLOGY IN ESTABLISHING THE 
POSTMORTEM INTERVAL (PMI) (MOORE & DRIJFHOUT)  25$

INSECTS OF THE FAUNAL SUCCESSION AS AN INFORMATION FILTER TO OPTIMIZE POST MORTEM 
INTERVAL DETERMINATION BY VOLATILE TRACE ANALYSIS (PACZKOWSKI, MAIBAUM & SCHÜTZ)  25$

AMBIENT TEMPERATURE CORRECTION IN FORENSIC ENTOMOLOGY: AN UNCERTAIN BENEFIT FOR THE 
POSTMORTEM INTERVAL ESTIMATION (PASQUERAULT & DOUREL)  26$

THE HUMAN ACAROFAUNA IN FORENSIC INVESTIGATIONS                                                                    
(PEROTTI, REDFEARN, TOWNSEND & BRAIG)  27$

AN INSECT DNA‐BASED METHOD FOR THE DETECTION OF POST MORTEM TRANSPORTATION OF A 
CORPSE (PICARD & WELLS)  28$

ENTOMOLOGICAL EVIDENCE FOR ESTIMATING THE POST‐MORTEM INTERVAL (PMI) IN FORENSIC 
INVESTIGATIONS (RAJAGOPAL, LIM, AHMAD, IBRAHIM & AZIRUN)  29$

HOW FAST DO BLOWFLIES OVIPOSIT ON FRESH CARCASS? A STUDY COMPARING INDOOR VS. OUTDOOR 
LOCATIONS (REIBE & MADEA)  30$

ESTIMATING THE TEMPERATURES EXPERIENCED BY BLOW FLIES (DIPTERA:CALLIPHORIDAE) DURING 
LARVAL DEVELOPMENT: PART 1 (RICHARDS, VILLET & PRICE)  30$

A CORPSE IN THE GREENHOUSE. A REPORT ABOUT THE IMPORTANCE OF ANTS AS CARCASSE 
REDUCTORS (SALONA BORDAS, TINAUT RANERA & SALONA BORDAS)  31$

BURNED REMAINS AND INSECT COLONISATION (VANIN, ZANOTTI, POPPA, PORTA & CATTANEO)  32$

A REVIEW OF 200 FORENSIC CASES INVOLVING INSECTS FROM NORTHERN ITALY                                
(VANIN & GHERARDI)  33$

PROBLEMS IN ESTIMATING THE PMI DURING WINTERTIME BY USING THE ADH‐METHOD              
(WETZEL, REIBE & MADEA)  34$

ASSESSMENT OF THE VALIDITY OF USING PIGS AS A MODEL FOR HUMANS IN FORENSIC ENTOMOLOGY 
STUDIES (WHITAKER & HALL)  35$

PRECISION, BIAS AND ACCURACY OF MINIMUM POST‐MORTEM INTERVALS ESTIMATED USING 
DEVELOPMENT OF CARRION‐FEEDING INSECTS (VILLET, RICHARDS & MIDGLEY)  36$

POSTER ABSTRACTS  38$

EARLY SUCCESSION ON CARRION IN A MEDITERRANEAN MOUNTAIN UMBRAGE                         
(ARNALDOS, KHEDRE, BEGONA, PRESA, CLEMENTE, MARTINEZ, PÉREZ‐MARCOS & GARCIA)  38$

COLEOPTERA OCCURRENCE ON CARRION IN A MEDITERRANEAN MOUNTAIN                                  
(ARNALDOS, BEGONA, PRESA, CLEMENTE & GARCIA)  39$

ARE THE ENTOMOLOGICAL EVIDENCES PRESERVED IN ETHANOL SUITABLE TO BE STUDIED BY SEM? 
(UBERO, LÓPEZ‐ESCLAPEZ, GARCIA & ARNALDOS)  40$

CLOWN BEETLES (COLEOPTERA: HISTERIDAE) VISITING PIG CARCASSES IN SELECTED FORESTS OF 
CENTRAL EUROPE (BAJERLEIN, MATUSZEWSKI, KONWERSKI & SZPILA)  41$



EAFE 2009, UPPSALA  5 
 
  SEASONAL ACTIVITY OF CARRION BEETLES (COLEOPTERA) IN PORTUGAL                                              
(PRADO E CASTRO, SERRANO, FARIA E SILVA & GARCIA)  42$

ANTS (HYMENOPTERA: FORMICIDAE) RECOVERED FROM MONKEY CARCASSES IN COASTAL AND 
FORESTED AREAS PENINSULAR MALAYSIA (CHEN, NAZNI, LEE, ROSLI, NURUL, LAU, HEO & MOHD)  43$

ADULT EMERGENCES: STARTING POINT TO ESTIMATE THE PMI                                                            
(DOUREL, GAUDRY, PASQUERAULT & VINCENT)  44 

DEVELOPMENT OF AN LC/MS/MS METHOD FOR THE QUANTIFICATION OF METHADONE AND ITS 
METABOLITE (EDDP) ON DEVELOPMENTAL STAGES OF LUCILIA SERICATA (DIPTERA, CALLIPHORIDAE) 
(GOSSELIN, RAMIREZ, DEL MAR, NELE, DE BOECK, BOUREL & RASMONT)  45$

A COMPARATIVE STUDY ON THE ARTHROPOD SUCCESSION ON DRESSED AND UNDRESSED PIG CARRION 
IN THE CITY OF MUNICH (GERMANY) (GRUNWALD, SWOBODA & RECKEL)  46$

SEVERAL ARTHROPOD SPECIES COLONIZING A CORPSE ARE NOT NECESSARILY A KEY INDICATION FOR 
THE USE OF FORENSIC ENTOMOLOGY (GULINSKI, REIBE, HAGEMEIER & MADEA)  47$

PRELIMINARY OBSERVATIONS OF INSECT COLONIZATION AMONGST OSTEOLOGICAL MATERIAL FOUND 
IN A TOMB IN CANNAREGIO (VENICE, ITALY) (MERLO, MAGNI & BOANO)  47$

FIREFLIES (LAMPYRIS NOCTICULA L., COLEOPTERA: LAMPYRIDAE) AN ADVENTIVE FORENSIC INSECT 
(FICO & MAGNI)  48$

INSECTS ASSOCIATED WITH HUMAN CADAVERS COLLECTED FROM MORTUARIES: THE ROME AND 
TURIN EXPERIENCE (MAGNI, BERTONI & AROMATARIO)  49$

THE USE OF CALLIPHORA VICINA ANTENNAE TO DEFINE MARKER SUBSTANCES IN VOLATILE ORGANIC 
COMPOUND PATTERNS EMITTED BY DECAYING MICE (MAIBAUM, PACZKOWSKI & SCHÜTZ)  50$

A 12‐ MONTH SURVEY OF NECROPHAGOUS INSECTS IN SOUTHEASTERN BRAZIL                           
(MORETTI, SOLIS, GIANNOTTI, LINHARES, THYSSEN & GODOY)  51$

COMPARISON OF FORENSICALLY IMPORTANT FLY LARVAE RECOVERED FROM HUMAN CADAVERS AND 
MONKEY CARCASSES IN MALAYSIA (RAJAGOPAL, LEE, CHEN, NAZNI & MOHD)  52$

DISTRIBUTION, PHENOLOGY AND SYNANTHROPY OF BLOWFIES (DIPTERA, CALLIPHORIDAE) IN THE 
BASQUE COUNTRY (NORTH OF SPAIN) ((MONEO PELLITERO, DIAZ MARTIN & SALONA BORDAS)  53$

PICTORIAL KEY FOR THE IDENTIFICATION OF THIRD INSTARS OF EUROPEAN BLOWFLIES (DIPTERA: 
CALLIPHORIDAE) OF FORENSIC IMPORTANCE (SZPILA)  54$

 

 
 
 
 
 



6  EAFE 2009, UPPSALA 
 
 

 

ORAL ABSTRACTS 
 
 
 
 
Competitive  interactions  between  the  blowfly  Lucilia  sericata 
Meigen and pathogenic bacteria found on a corpse 
 
K. Barnes, D. Gennard and R. Dixon 

University of Lincoln, Lincoln, UK 
 
Lucilia sericata is an initial coloniser of a corpse and its larvae encounter pathogenic 
bacteria originating  from the decaying body. Larvae  feed voraciously, secreting di‐
gestive proteases from salivary glands and using a powerful pharyngeal pump, suck 
up the liquidised food material along with any microorganisms present.  
A series of experiments were undertaken using excretions/secretions (ES)  from L. 
sericata larvae reared in nonsterile environments to model the antibacterial activity 
in the context of flies exposed to a corpse. Results demonstrated that the antibacte‐
rial activity of ES was not induced by bacteria in the environment. The antibacterial 
activity  of  the  ES  was  continuously  demonstrated  throughout  the  larval  feeding 
stages of L. sericata larvae and ceased when larvae left the food source to pupariate.  
The maggot mass environment was modelled by investigating the effects of increase 
in temperature, movement and larval numbers. In all instances the antibacterial ac‐
tivity in larval ES was maintained. The presence of additional nutrient, such as that 
supplied by body tissues did not reduce  the ability of  the ES  to eradicate bacteria. 
Therefore these results demonstrate that L. sericata larval ES provides the first line 
of defence against microorganisms found in association with decomposing tissue. 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 Molecular identification of carrion‐breeding scuttle flies (Dip‐
tera: Phoridae) using COI barcodes 
 
P. Boehme1, J. Amendt1, R. H. L. Disney2 and R. Zehner1 

 
1Institute of Legal Medicine, Goethe‐University Frankfurt, Kennedyallee 104, 
D‐60596 Frankfurt am Main, Germany.  2Department of Zoology, University of Cam‐
bridge, Dowing Street, Cambridge CB2 EJ, England. 
 
Entomological  evidence  is  often  used  in  forensic  cases  for  postmortem  interval 
(PMI)  calculation.  The  most  dominant  species  present  on  a  corpse  are  typically 
blowflies.  However,  several  cases  have  been  reported where  small,  humped‐back 
flies of the family Phoridae were present but no or just few blowfly specimens.  
As for blowflies the precise identification of a phorid species collected from a corpse 
and knowledge about its developmental rate at specific temperature regimes is nec‐
essary when estimating  the PMI. Since morphological determination  is often ham‐
pered due to similar characteristics especially in the larval and pupal stage we used 
DNA‐based methods to identify seven phorid species (Megaselia scalaris, M. giraudii, 
M.  abdita,  M.  rufipes,  Conicera  tibialis,  Puliciphora  borinquenensis  and  Triphleba 
nudipalpis) on the molecular level. We focused on a 658 bp long region of the cyto‐
chrome oxidase I gene (COI), the most common molecular marker in forensic ento‐
mology. The amplified  fragment  is  also used  in DNA barcode approaches and was 
found to be suitable for identification of a wide range of insect taxa. The presented 
study demonstrates that this region is also sufficient to distinguish between several 
species of scuttle flies. 
 
 
 
 
Using real time PCR approaches to determine a blowfly pupa’s 
age 
 
Boehme, J. Amendt and R. Zehner 
 
Institute of Legal Medicine, Goethe‐University Frankfurt, Kennedyallee 104, 
D‐60596 Frankfurt am Main, Germany 
 
The use of arthropods in forensic cases usually leads to a precise estimation of the 
minimum postmortem interval (PMI). Typically juvenile blowfly species are used for 
age determination and  thus  calculation of  the PMI. Aging blowfly  larvae  is usually 
done  using  weight,  length  or  width  and measurements  are  compared  to  species‐
specific growth curves at certain temperatures. 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 However,  estimating  a  pupa’s  age  is  more  difficult  due  to  no  morphological 
changes; weight, length and even the colour of the pupal case does not change at all 
after  the  first hours of pupariation. As  the majority of blowfly species spend up to 
50%  of  their whole  development  in  the  pupal  stage  estimating  the  correct  age  is 
very crucial  for PMI calculation. Although no changes are obviously visible, within 
the pupal case metamorphosis evokes a whole remodelling of the larval shape to the 
adult structures. Hence, analysis of gene expression may mirror these changes and 
serve as a molecular tool regarding the ageing process of a fly pupa. 
Using a specific differential‐display reverse transcription‐PCR (ddRT‐PCR) protocol 
we were able to monitor a differential gene expression in Calliphora vicina pupae at 
different ages. So far we found around 40 genes which appear to be developmentally 
regulated during metamorphosis and 6 transcripts that showed a constant expres‐
sion pattern. Data were  obtained by  rearing  individuals  at  25°C. We  collected 4‐5 
specimens every 24h after pupariation until hatching, extracted whole RNA and per‐
formed  reverse  transcription  into  cDNA.  Following ddRT‐PCR  identified  candidate 
transcripts  which  were  isolated  and  their  sequence  determined.  Fluorescent  la‐
belled probes and primers were designed  for  following quantitative real  time PCR 
approaches.  So  far we  focused  on  12  differentially  expressed  and  all  6  constantly 
expressed genes. Latter may act as internal controls (“housekeeping genes”) in qRT‐
PCR experiments. Obtained real time PCR data verified ddRT‐PCR results. 
The  use  of  differential  gene  expression  patterns  for  age  determination  of  forensi‐
cally relevant blowfly pupae will be discussed. We will also focus on reproducibility 
and variability of experiments and severe problems such as DNA contamination of 
RNA. 
 
 
 
 

Immersed bodies and forensic entomology 
 
Yves Braet1, Luc Bourguignon1, Sofie Vanpoucke1, Erena Dupont1‐2  & Françoise 
Hubrecht1 

 
1National Institute for Criminalistics and Criminology , Chaussée de Vilvoorde 100, 
1120 Brussels Belgium 
2Museum National d’Histoire Naturelle CP27 – 57 rue Cuvier, 75231 Paris CEDEX 05 
 

Dead bodies are sometimes found immersed –totally or not‐ in water.  In our experi‐
ence, most  of  the  cases  involving  forensic  entomology  concerns  accidental  deaths 
where the victim fell, mostly at night, into the water.  Death is often allegedly due to 
the fall  itself, or being the consequence of panic and drowning.   Of course, murder 
cases also do exist. 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 During  the  period  of  time  between  death  and  body  recovery,  the  level  of water 
may fluctuate and in some occasion the body could even be totally immersed under 
water level during a few hours or days.  When the victim lies in running water, the 
increasing water level could eventually be accompanied by flooding episodes.   
 
The  low  temperatures  usually  associated  with  water,  and  the  eventual  flooding 
events  have  numerous  consequences  on  the  entomological  aspects  of  these  cases, 
and on the PMI estimations.   
 
We will focus on two cases during which a flooding episode has been clearly estab‐
lished (one accidental death case and a double murder case).  We will expose some 
ecological observations, and would like to discuss with the audience about the prob‐
lematic of temperature recordings.   
 
 
 
 

Of thorns and flowers – Forensic botany 
 
Luc Bourguignon  & Françoise Hubrecht 

 
National Institute for Criminalistics and Criminology – 
Chaussée de Vilvoorde 100, 1120 Brussels Belgium 
 
The  forensic  experts  of  the  National  Institute  for  Criminalistics  and  Criminology 
were asked to  investigate traces  in a double murder case.   Textile  fibers, DNA, hu‐
man hair and botany evidence were considered.   Strong  investigation data rapidly 
led  to a reliable minimum PMI estimation.   Forensic entomology played no crucial 
role in this particular case despite the numerous collected samples.   
 
While the entire story happened in a city, many botanical traces where found in and 
on the suspect’s clothes, from tiny thorns (Rubus sp.; Urtica sp.) to complete leaves 
and flowers (Robinia pseudoaccacia, Avena sp.). 
 
The victims were found concealed in a draining trench near railway tracks and the 
perpetrator(s)  had  no  other  choice  than  cross  a  luxuriant  vegetation  to  reach  the 
dumping site.  According to Locard’s principle*, it was thus highly probable that the 
perpetrator(s) exchanged traces with the crime scene. 
 
The  analysis  followed  a  very  interactive  process,  as  the  findings were  confronted 
several  times  to  the  changing  declarations,  counterstatements  and  counter‐
explanations of the prime suspect.  Several botanical surveys took place in the vari‐
ous locations he proposed in his explanations, and the species were compared to the 
traces found. 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 We could show that  the best explanation to  the simultaneous presence of all  the 
botanical species found in the suspect’s clothes was that he effectively went on the 
dumping site, in a period of time corresponding to the murders, instead of the other 
scenarios he proposed. 
 
Although the botanical species involved were relatively common, the conjunction of 
these traces and the suspect’s allegation turned them into a highly significant data.  
This case illustrates the importance of result interpretation in a judicial expertise. 
 
 *Locard’s  principle:  “ Wherever  he  steps,  whatever  he  touches,  whatever  he  leaves,  even  uncon‐
sciously, will serve as a silent witness against him. Not only his fingerprints or his footprints, but his 
hair, the fibers from his clothes, the glass he breaks, the tool mark he leaves, the paint he scratches, 
the blood or semen he deposits or collects. All of these and more, bear mute witness against him. This 
is evidence that does not forget. It is not confused by the excitement of the moment. It is not absent 
because  human witnesses  are.  It  is  factual  evidence.  Physical  evidence  cannot  be wrong,  it  cannot 
perjure itself, it cannot be wholly absent. 
 
 
 
 
Insect invasion on two bodies in enclosed environment. The sad 
story of two missing children 
 
CP. Campobasso 1, F. Introna 2, V. Romano 3, A. De Donno 2, S. Corrado2, F. Por‐
celli 3 
 
1 Department of Health Sciences (SpeS), University of Molise, Campobasso (Italy) 
2 Section of Legal Medicine, (DiMIMP), University of Bari, Bari (Italy) 
3 Section of legal Medicine, “Miulli” Hospital of Acquaviva delle Fonti, Bari (Italy) 
4 Section of Entomology and Zoology (DIBCAM), University of Bari, Bari (Italy) 
 
This  presentation  will  show  a  little‐known,  but  noteworthy  case  concerning  the 
death of two missing child occurred in Southern Italy. It will be highlighted the prac‐
tical  issues  involved  in such  investigation concerning,  in particular, decomposition 
and arthropod succession. Francesco (Ciccio) and Salvatore (Tore) were two young 
kids,  respectively  13  an  11‐year‐old,  missing  on  5th  June  2006  (06:30  p.m.)  and 
originally  from  Gravina  di  Puglia  (Southern  Italy).  Soon  after  their  disappearance 
the missing child search began. Broadcasters promptly used to air a description of 
the missing kids pushing the entire community  to assist  in  the search and safe re‐
covery of the child. But every effort was in vain for more than one year. During the 
missing child search, the investigators collected evidence enough against the father 
who was arrested after 17 months from disappearance. He was indicted for kidnap‐
ping, homicide and concealment of  the  two bodies. He never confessed  the crimes 
and he claimed to be innocent.  
After 3 months of conviction, a fireman found the two corpses in a dry cistern next 
to a 15‐meter‐high well water. The bodies were well preserved, almost mummified 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 with only few body‐parts skeletonised. Signs of a very low insect activity were also 
present, reasonably consistent with a rapid skin dehydration. At autopsy no signs of 
ligature  or  defence  injuries were  found  except  fractures  of  the  axial  skeleton  at  a 
number of points consistent with a  fall  from a  lower‐medium high. No evidence of 
body  removal  or  corpse displacement  following death was  observed. A  long post‐
mortem interval (PMI) of approximately 20 months was estimated mainly based on 
the pattern of insect succession. In particular, puparia of Diptera (Sarcophagids, Cal‐
liphorids, Muscidae, Fanniidae) along with cast pupal skin of clothes moths (Tienola 
Pellionella and Bisselliella) and, larvae of Coleoptera (Tenebrionids) were found. The 
poor variety of species observed among the insect community was consistent with 
the closed environment where the bodies were found and the rapid dehydration of 
the skin surface which usually hinders larval infestation for all blow fly species. The 
developmental  times  for Tineola  (4‐24 months) and Tenebrionidae  (6‐10 months) 
specimens were consistent with the circumstances of decomposition realized inside 
the cistern where the bodies were found after 20 months since disappearance, ex‐
cluding the hypothesis of body removal or corpse displacement following death. In 
fact, it is well known that clothes moths and Tenebrionids colonized the body later 
at  late  stage of  decomposition when  their  food  source  is  really dry  as  they use  to 
feed on natural fibres such as hairs or puparia but also clothing that contain human 
sweat or putrefactive fluids. 
Insect evidence was not able to provide more accurate data regarding the PMI be‐
cause of  the  environment was quite unique  and no previous  insect  succession  re‐
ports were available for such environmental conditions. Based on insect biology and 
behavior,  it was  not  possible  to  determine when  the mummification  process  took 
place  completely  but  it  certainly  took  some  few weeks  and  the  early  stages were 
mixed (as often) with a degree of putrefactive change, especially in the internal or‐
gans. Most  of  the  early  putrefactive  fluids  coming  from  the  corpse were  soon  ab‐
sorbed by the soil and rubble on the ground. Based on such physical evidence, on 4th 
March 2008, after 4 months since conviction and 40 days since the recovery of the 
two bodies, the father was finally released from prison and exonerated from previ‐
ous indictment of homicide. 
 
 
 
 

When does the clock start ticking?  Determining the time of first 
larval deposition on dead bodies 
 
D. Cook & I. Dadour 
 
Centre for Forensic Science, University of Western Australia 
 
One of  the most  critical  factors  in  estimating  the post‐mortem  interval  in  forensic 
cases  is knowing when  fly oviposition and/or  larviposition commences on a body. 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 Blowflies are assumed  to be attracted  to a body almost  immediately after death.  
This study involved exposing animal carcasses for 1, 2, 3, 4, 5 and 6hrs after death 
along  coastal bushland  in Western Australia  to determine when blowflies  first  lay 
eggs and/or live larvae onto them.  Both Calliphora dubia (the blue‐bodied blowfly) 
and flesh flies larviposited onto the carcasses within 1hour after death (25% of car‐
casses).  Progressively more carcasses were struck with increased exposure time as 
well as more larvae being present on the carcasses.   This study highlighted the im‐
portance of several species of sarcophagid  flies as  the  first colonisers of carcasses.  
Female C.dubia in the field carry as few as 22 and as many as 78 live first instar lar‐
vae  (average of 55) depending upon  their  size.    They  rapidly deposit  these  larvae 
onto carrion in a single bout in as little as 20 seconds (average of 45 seconds)   
 
 
 
 

Proper Formatting and Standardization of Forensic Entomology 
Reports 
 
N. Haskell,  Phd., L. Higley, Phd., M. Critser, BSN 
 
Purdue University and University of Nebraska‐Lincoln, USA 
 
The recent National Academy report “Strengthening Forensic Science in the United 
States: A Path Forward”  calls for increased standardization of methods and proce‐
dures in forensic science, with increased emphasis on the scientific basis of forensic 
evidence and analysis. As part of this effort, considering professional ethics, identify‐
ing core elements of forensic analyses, and providing mechanisms for assessing reli‐
ability and error rates are crucial. Currently many  forensic entomology reports do 
not accurately and ethically represent scientific entomological phenomena.  Because 
analyses  in  forensic  taphonomy  (postmortem  decomposition  processes)  involve  a 
unique  combination of data  from biological,  chemical,  and meteorological  sources, 
reporting  requirements are different  than  those associated with physical evidence 
analysis, forensic pathology, forensic osteology, and other forensic specialties. Here, 
we highlight key ethical considerations, elements for reports in forensic taphonomy, 
and  explain  the  rationale  behind  these  using  forensic  entomology  reporting  re‐
quirements as our example. Among key  themes  in    reporting  requirements  for  fo‐
rensic specialties are the need for clear presentations of findings for lay audiences, 
as well  as  documentation  of materials  and methods,  procedures,    results,  and  as‐
sumptions  or  opinions  so  that  reports  can  be  reviewed  and  assessed  by  qualified 
experts.    Of  particular  importance  for  forensic  entomology  is  the  complete  docu‐
mentation of  all  calculations and statistical procedures used  in determining  insect 
growth, because in the absence of these details a meaningful review of the scientific 
merit  of  the  report  is  not  possible.  Reporting  these  findings  define  the  role  and 
scope of forensic entomology as a profession, and establishes standardized peer re‐
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 lationships  among  its members,  the  public,  and  the  profession  itself.    These  re‐
quirements directly address issues identified by the National Academy and will im‐
prove the accountability and scientific basis of case reporting in forensic science. 
 
 

Temperatures in vehicles: The final solution 
 
I. Dadour, S.Voss, N. Fowkes & I. Almanjahi 
 
The University of Western Australia, 35 Stirling Highway, Crawley, Western Australia 
6009, Australia. 
 
Suspicious deaths and suicides in vehicles have always presented difficult scenarios 
when attempting to develop a post mortem interval.  Entomological succession on a 
decomposing corpse is little understood but before estimations can be determined, 
how does temperature fluctuate inside vehicles 
The significance of this research is the fact that the accuracy of the Post Mortem In‐
terval (PMI) depends on the available knowledge base.   Until now it was only pre‐
sumed how decomposition occurred in a vehicle because no information about tem‐
perature  fluctuations  has  been  published.    Furthermore,  this  information  can  be 
used to inform the general public that it is not wise to leave pets or young children 
unattended inside a vehicle on a warm or hot day. 
 
This current work has established a some very interesting base line data about how 
temperatures in vehicles fluctuate and I will discuss the model we now use to esti‐
mate the  temperature in vehicles  
 
 
 
 

Dipteran and Hymenopteran patterns of succession on decom‐
posing remains at two contrasting habitats in Western Australia 
 
S.Voss, I. Dadour & H. Spafford 
 
The University of Western Australia, 35 Stirling Highway, Crawley, Western Australia 
6009, Australia. 
 
Forensic  entomology  is  the  study of  insects pertaining  to  legal  investigations. The 
occurrence of decomposing  remains within an environment provides a  temporary 
habitat  and  food  resource opportunity  for numerous  insect  species.  Primary  colo‐
nizers, such as blowflies, are olfactorily attracted to remains within hours of death 
as both a source of protein for egg development and a site for oviposition. Primary 
colonisers  are  followed  by  other  arthropod  species  such  that  insect  colonisation 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 onto decomposing remains is considered to be a predictable and orderly process 
in  terms of  the sequential arrival of different species over  time.    Insect succession 
patterns are also closely linked to the progression of carcass decomposition and as 
such, while a continuous process, decomposition can be defined into distinct stages 
which are linked to specific insect groups used as markers for the estimation of PMI. 
This study considered annual, seasonal and shorter‐term variation in patterns of in‐
sect succession onto decomposing remains at two contrasting locations in Western 
Australia,  bushland  and  agricultural.  Forensically  relevant  data  detailing  the  sea‐
sonal pattern of insect succession onto decomposing remains for Western Australia 
are briefly discussed. An additional  focus of discussion has been directed  towards 
Hymenopteran parasitoids  that  frequent decomposing remains and parasitise Dip‐
tera  colonisers.  Parasitoids  can be used  to provide  an  extended PMI  timeframe  in 
cases where traditional forensic indicators have completed their development 
 
 
 
 

Early seasonal activity of carrion beetles (Coleoptera, Silphidae) 
in three selected biotopes 
 
J. Dekeirsschieter1, Y. Brostaux2, F. Verheggen1, E. Haubruge1 
 
1Gembloux Agricultural University, Functional and Evolutionary Entomology 
2Gembloux Agricultural University, Department of applied Statistics, Computer Science 
and Mathematics 
 
The necrophagous insects, mainly Diptera and Coleoptera, have particular relation‐
ships with decomposing remains which constitute a rich ephemeral resource. This 
study  is  focused  on  postmortem  colonisation  by  Coleoptera  Silphidae.  In Western 
Europe, this family is divided in two subfamilies of forensic interest: Nicrophorinae 
(i.e. burying beetles) with eight species and Silphinae called carrion beetle included 
thirteen species.  
Three private areas,  located  in Belgium, were used to monitor  the  insect coloniza‐
tion on pig carcasses (2 carcasses per biotope): a forest, an agricultural and an ur‐
ban site in Spring 2007.  
Beetles were collected using pitfall traps and manual sampling. Seven species of Sil‐
phidae were identified during the sampling period (29 March‐ 11 May 2007), three 
Nicrophorinae (Nicrophorus humator, Nicrophorus vespillo, Nicrophorus vespilloides) 
and four Silphinae (Necrodes littoralis, Oiceoptoma thoracica, Thanatophilus Sinuata, 
Thanatophilus rugosa).   
In total, 1579 individuals were collected. Regardless of the biotope, the subfamily of 
Silphinae (1402 specimens) is more represented than the Nicrophorinae with only 
177 collected specimens. 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 No Silphidae was found in the urban habitat. Contrary to the agricultural biotope 
where  six  species  of  Silphidae  were  trapped:  Nicrophorus  humator,  Nicrophorus 
vespillo, Nicrophorus vespilloides, Necrodes littoralis, Thanatophilus sinuata and Tha­
natophilus rugosa. While in the forest biotope, seven species of Silphidae were col‐
lected: Nicrophorus humator, Nicrophorus vespillo, Nicrophorus vespilloides, Necrodes 
littoralis, Oiceoptoma thoracica, Thanatophilus sinuata and Thanatophilus rugosa.  
 
 
 
 

Forensic palynology: a new forensic field for the French Gen‐
darmerie Forensic Science Institute 
 
L. Dourel, T. Pasquerault 
 
Forensic science institute of the French gendarmerie – department of forensic ento‐
mology 1, boulevard Th. Sueur – 93111 ROSNY SOUS BOIS Cedex – France 
 
Study of palynomorphs trapped in materials connected with criminal investigations 
has been  a  forensic  tool  for  over 50 years,  especially  for  the  reduction of  a  list  of 
suspect.  Regarding  the  increasing  demand  from  justice  for  the  analyse  of  natural 
evidences,  the  department  of  forensic  Entomology  (Forensic  Science  Institute, 
French Gendarmerie) has acquired, since 2005, a new field of expertise: forensic pa‐
lynology.  In order to perform judicial examinations, efforts were aimed at the sam‐
pling  of  pollens  and  spores,  their  extraction  and  the  interpretation  of  the  results 
based on comparison methods. Samples collected by the crime scene technicians are 
directed  towards  clothes  or  dampened  compresses  directly  applied  on  items.  The 
reference plants  is always supplied. At  the  lab, different experimentations showed 
the advantages of washing or sonication methods to extract pollens and spores prior 
to  a  standard procedure  such as  acetolysis. Results  from  the  comparison between 
pollen and spore assemblages  from samples are expressed on a  scale of  similarity 
likelihood with six different  levels. The latter  is based on the accrued frequency of 
the different pollen types between the compared samples.     
However, although forensic palynology has already been bringing relevant and ac‐
curate information in a few investigations in France, nevertheless difficulties arose 
in our application of this field. They are linked to (i) the sampling realised by crime 
scene  technicians and not palynologists,  (ii)  the  level of  identification, most of  the 
time pollen types and not species, which may reduce the accuracy of the response, 
(iii) the lack of knowledge of this new forensic application by magistrates and inves‐
tigators. To solve most of these last points, the forensic Entomology department will 
have  to  improve  its  identification methods with a more complete pollen reference 
collection and if necessary, with the use of a scanning electron microscope.  At last, a 
strategy of promotion to develop this environmental evidence toward French magis‐
trates and investigators will be essential. 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A comparison of rate of rat (Rattus rattus (Linnaeus, 1768)) car‐
rion decomposition during the long dry season in Cameroon 
 
Francis Feugang 
 
 
 
 
Electrophysiological and Behavioral responses of Lucilia sericata 
Meigen (Diptera; Calliphoridae) to cadaveric volatile organic 
compounds 
 
Frederickx C., Dekeirsschieter J., Haubruge E. 
 
FUSAGx, Department of Functional and Evolutionary Entomology, Gembloux. 
frederickx.c@fsagx.ac.be – www.fsagx.ac.be/zg 
 
The  relationship  that  may  exist  between  cadaveric  volatile  organic  compounds 
(VOCs) and necrophagous insects has been poorly studied. In this study, we tested 
the attractive role of seven VOCs of decay on Lucilia sericata (Calliphoridae) because 
odour location is very precise in blowfly.   
To  undertake  this  study,  two  complementary  approaches  were  used  in  order  to 
highlight the VOCs that attract Lucilia sericata toward their nutrition and reproduc‐
tion site. Electroantennography allowed us to identify the odours that are detected 
by the olfactive system of Lucilia sericata by recording the electric activity of the ol‐
factive neurons. Behavioral assays allowed us to identify and understand the behav‐
ioral reactions of Lucilia sericata when they are exposed to olfactive stimuli. For this 
purpose, we used Y‐tube olfactometer.  
In  electroantennography  dose‐response  tests  three  VOCs  elicited  the  highest  re‐
sponses on female and male blowfly antennae, and three others elicited more mod‐
erate responses. In olfactometer behavioural studies, among VOCs tested, some are 
attractive for Lucilia sericata while other VOCs are repulsive or neutral. 
Our results may have potential implication in a better understanding of the presence 
of blowfly on corpse. Further studies based on the comparison of the perception of 
different species of blowfly are conducted at the Department of Functional and Evo‐
lutionary Entomology (FUSAGx, Belgium). 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Modelling development time of Lucilia sericata including intrin‐
sic variability 
 
M. Gosselin (1,2), D. Charabidze (3, 4), P. Rasmont 1) B. Bourel (4) and D.  Gosset (3) 

 
(1) Laboratoire de zoologie, Faculté des sciences,  Université de Mons‐Hainaut (Bel‐
gium), 
(2) Institut National de Criminologie et de Criminalistique, Bruxelles (Belgium), 
(3) Faculté de Médecine, Institut de Médecine Légale et Sociale, Lille (France), 
(4) Laboratoire Environnement & Santé, Faculté Libre des Sciences et Technologies, Uni‐
versité catholique de Lille (France). 
 
Development  times  (days)  and  percentage  emergence  of  Lucilia  sericata  (Meigen, 
1826) were measured for 9 constant and 6 cyclic temperatures. Lower development 
threshold (tL) and heat constant (K) were estimated for a Belgian population. Devel‐
opmental  data  were  compared  with  data  from  different  authors  to  clarify  geo‐
graphic adaptation between different populations and to emphasize the importance 
of using local data. 
In order to quantify variation in dynamic of emergence in the development time of a 
population,  a  simulation  method  for  the  description  of  intrinsic  variability  was 
adapted  from Régnière  (1984).  This model  can  predict  accurately  the  dynamic  of 
emergence of L. sericata at constant temperature. The study also suggests that a part 
of  intrinsic  variability  in  development  duration  is  linked  to  an  optimum  thermal 
value differing  from an  individual  to  another. This  result  is particularly  important 
for  forensic entomology,  considering  that  the main procedure  to estimate  the post 
mortem interval (PMI) is only based on age estimation of the oldest individuals. Bias 
induces by this method may be offset by using this model of intrinsic variability. 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Houseflies (Diptera: Muscidae) immature stages in forensic en‐
tomology 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Department 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Department 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Collections/Department 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Poznań, 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Corresponding author: A. 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(hydrotaea@gmail.com) 
 
Muscidae are one of the fly families attracted to decaying organic matter. Presence 
of housefly species on decomposed bodies, both as larvae and adults were found in 
carrion  experiments  and death  investigations. Usually  species  from genera Musca, 
Muscina and Hydrotaea occur on carrion. Close association with carrion and world‐
wide distribution suggest utility of some houseflies for forensic purposes. 
In 2006 and 2007  large‐scale experiment on pig carrion decomposition and  insect 
succession  in various  seasons and  forest habitats of Western Poland was  realized. 
Among Muscidae larvae the most abundant species were Hydrotaea dentipes and H. 
ignava. Very low abundance of Musca and Muscina, which are common in urban and 
rural areas, was observed. Seasonal patterns of occurrence were very similar in both 
years of  the experiment,  indicating that Hydrotaea dentipes breed mainly  in spring 
and H. ignava in spring and summer. Some other species (H. pilipes, H. similis), pre‐
viously not  recorded on carcasses, were also  collected. Differences  in  composition 
and structure of  larval Muscidae communities according  to  the  type of habitat are 
also discussed. 
The morphology of immature stages in carrion visiting houseflies is unequally stud‐
ied. In some species immature stages are not described and in the others only some 
stages  are  known.  It  results  in  serious  problems  with  identification  of  immature 
houseflies in forensic cases. From this point of view we discuss possibilities to cre‐
ate the key for identification of European, forensically significant, immature muscid 
flies. Postmortem interval  is often estimated with developmental approach. Unfor‐
tunately  development  of  forensically  significant  houseflies  is  also  poorly  studied. 
Therefore to fully use the forensic potential of carrion related Muscidae research on 
their  development  are  needed.  Information  presented  here  have  prompted  us  to 
undertake a study on larval morphology and biology of forensically important Mus‐
cidae. 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 Comparison between larval mass temperatures on pig and hu‐
man cadavers by infra‐red thermography 

$
A.P. Whitaker and M.J.R. Hall 

$
Natural History Museum, London, UK 
 
The  development  of  larval masses  on  three  pairs  of  human  and pig  cadavers was 
studied  at  the Anthropological  Research  Facility  in  Tennessee, USA,  at  twice‐daily 
intervals over an eight day period  in  July 2008 using  infra‐red (IR)  thermography.  
Clear diurnal periodicity in the temperatures of the masses was seen in the first two 
days of their development, but this largely disappeared as larvae matured and high 
temperatures were maintained until they left the masses to pupate.  There were no 
significant differences between the temperatures of masses on pig or human cada‐
vers.   Differences between  the  temperatures of masses were associated with  their 
size and stage of development.  IR thermography often showed highest larval mass 
temperatures in the cadaver‐soil interface, an area not recorded by internal cadaver 
probes.  While twice‐daily resolution is not sufficient for a detailed temporal study, 
the technique shows promise for analysing and understanding the dynamics of lar‐
val mass  development.    Positive  and  negative  aspects  of  the  technique will  be  di‐
scussed. 
 
 
 
 

Forensic entomology in crime scene 
 
Karapazarlioglu*, Ersin 
 
*Msc, Chief Inspector; Samsun Police Department, CSI and ID Unit  
  
Crime Scene Investigation is very important for entomological evidences. These evi‐
dences are secret in crime scene and can give us information about Post Mortem In‐
terval (PMI) and cause of death. The cases reported here show us the importance of 
crime scene investigation (CSI) and entomological evidence. 
 
     Case I. 
 
     On July 27th 2008 a male corpse was found by neighbours by means of bad smell. 
The crime scene was a third floor, three room apartment. In the biggest room there 
was a deceased male. According  to  information  the decedant was  living alone and 
had a handicap. Relatives stated that they had seen him alive nine days earlier. The 
underside of the corpse was naked and the body was in active decay stage. The face 
and the right side of the chest was heavily decomposed and larvae were active over 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 the  whole  body.  Flies  and  maggots  representing  all  life  stges  was  found  in  the 
room. In the kitchen maggots where found on decaying sausage and pupae under a 
pot. All windows and doors were closed but the kitchen door was opened. Weather 
data was received from Samsun Weather Data Station and a data logger was put on 
the crime scene for ten days following the discovery of the body to sample data to 
approximate the difference between indoor and outdoor temperature. Some of the 
collected larvae were killed and the remaining larvae were reared to ecosion on beef 
liver. All reared larvae and pupae were identified. 
 
     Case II. 
 
     The body of a 55 year old male was found by relatives in his flat on of March 9 th 
2009. No one had seen him for approximately 30 days. The corpse was in  a state of 
black  putrefaction,  clothed  and  sitting  on  a  chair.  All  windows  and  doors  were 
closed. In the flat there was a strong smell of putrefaction. There was migrating lar‐
vae  and  pupae  of  several  color  in  the  room.  All  larvae  and  pupae were  reared  to 
eclosion and identified. Weather data was received from Samsun Weather Data Sta‐
tion and a data logger was put on the crime scene for ten days following the discov‐
ery of  the body  to sample data  to approximate  the difference between  indoor and 
outdoor temperature. 
 
     In  both  these  cases  the  post mortem  interval  and  the  cause  of  death was  esti‐
mated from insects collected on  the crime scene. 
 
     Keywords: Crime Scene Investigation (CSI), Post Mortem Interval (PMI) 
 
 
 
 
Olfactory stimuli associated with the different stages of decom‐
position and their role in the attraction of the blowflies to the 
carcass 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University 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Decomposition is a natural process and allows nutrients to be re‐absorbed and re‐
cycled. This can be a very slow process by bacterial action alone; however,  insects 
significantly accelerate  this progression  thus playing an  important  role within our 
ecosystem. Immediately after death, the cells start to die and enzymes begin to di‐
gest the cells from the inside out, a process called autolysis or self‐digestion.  It can 
be assumed that chemical volatiles are released during  this very early decomposi‐
tion  process.  Carrion  insects,  specifically  blowflies,  are  well  known  for  being  at‐
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 tracted to a body very early in decomposition, even from great a distance.   From 
such distances there are no visual cues to attract the insects to the body therefore, 
their attraction is completely reliant on chemical cues.  However, what are these at‐
tractants which lure the carrion insects to the decomposing body and what are the 
behavioural effects of these compounds? 
Research  was  undertaken  to  explore  the  succession  of  insects  on  a  decomposing 
body and to identify the semiochemicals responsible in initially attracting blowflies, 
specifically Calliphora  vomitoria,  to  the  body.  Combined  gas  chromatography  (GC) 
and  electroantennogram  (EAG)  experiments  identified  four  volatile  chemicals  re‐
covered from the decomposing pigs which elicited a receptor response from C. vomi­
toria. Dose  response experiments demonstrated  that  two specific  compounds elic‐
ited the greatest receptor responses. A positive correlation was found between the 
concentration of  these compounds and the number of  flies on  the pig carcass. The 
chemical composition and concentration of the compounds associated with decay, in 
particular  the  EAG‐active  compounds,  varied  between  the  different  stages  of  de‐
composition. These findings and more will be discussed.  

 
 
 
 

Dead men in wells: an entomological assessment in an aquatic 
environment 
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In February 2008 a corpse in an advanced stage of decomposition was found in the 
well of an abandoned  farmhouse not  far  from a  lake  in northern Piedmont (Turin, 
Italy).   
Following  extraction  the  identity  of  the  corpse was  performed by  anthropological 
and  anthropometrical  examination.  It  was  recorded  that  the  man  disappeared  in 
May the year before.  
Further  pathological,  histological  and  SEM  EDX  examination  of  the  bone marrow 
identified the causes of death.  
Forensic entomology was used to identify time of death (colonization interval) and 
to investigate that following the mans murder he was dumped in the lake. This led to 
the lake being scoured for months by many civil defence and firemen volunteers. 
Entomological material was sampled from the corpse during the autopsy and from 
the water in the well which was pumped into large plastic tanks. Numerous species 
of flies were identified including Calliphora vicina (puparia and ruined III instar lar‐
vae), Fannia sp. (puparia), Muscidae (puparia), Trichoceridae (larvae), Sphaeroceri‐
dae (larvae and pupae), Psychodidae (larvae and pupae). 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 Using data on seasonal presence of Calliphoridae  in  the Piedmont region of  Italy 
and stage of corpse decomposition (saponification)  it was confirmed that  the  time 
when the man first disappeared coincided with the beginning of insect colonization. 
Furthermore,  information gathered from the literature about the biology of the  in‐
sects found on the corpse it was possible to demonstrate that the corpse was never 
in the lake environment.  This fact was supported by the absence of diatoms within 
the marrow of long bones.  
This case demonstrates the importance of team work at crime scenes between fire‐
men, policemen, medical examiners and entomologists.  When a crime scene is con‐
ducted properly relevant evidence is conserved and subsequently a complete analy‐
sis of the association of the human remains and the place of recovery can be docu‐
mented.  
Moreover,  this case underlines the  importance of entomological evidence recovery 
from  water  bodies  and  the  scant  information  available  on  this  topic.  At  present, 
more  research  is  required  if  we  are  to  understand  decomposition  in  different 
aquatic environments. 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On  June 2001, during  the afternoon an 18 years old girl disappeared  from a small 
city in the South of Italy.  Three days later the corpse of a girl was found in a wood 
not far from the city. She was dressed, her hands and feet were tied with wire and 
her head was covered with a plastic bag. The murder appeared to be an execution. 
The autopsy confirmed that it was the same girl that disappeared. It was determined 
that she was not sexually abused, but there were many contradictory observations 
about  the  cause  of  death.  The  head  of  the  girl  sustained  a  bloody wound  and  the 
plastic bag over her head was not sealed properly, so there was a large mass of fly 
larvae on the head wound and in the eyes. The entomological evidence was poorly 
sampled and not used, instead the level of humidity of the girl’s clothes was used to 
determine a contradictory time of death.  
On February 2003, the investigation determined a male suspect who was found with 
a note written by the girl. After two years of imprisonment he was exonerated. 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 At the end of 2007 the case was reopened and the Prosecutors who were handling 
the case decided to use forensic entomology to determine the time of death. 
Entomological samples collected during the autopsy were destroyed some years be‐
fore, so we worked only on reports, pictures, crime scene and autopsy video and the 
girl  clothes.  Furthermore, meteorological  data  from  the  area  nearest  to  the  crime 
scene was also available. 
Desiccated  insect material  (eggs  and  larvae)  was  collected  from  the  girl’s  clothes 
and because of the state of this evidence a morphological examination was not pos‐
sible. Instead using mtDNA analyses (COI) the insect material was determined to be 
Lucilia sericata (determined by a taxonomist). 
To identify the instar of the desiccated larvae we designed an experiment whereby 
different  stages of Lucilia  sericata  larvae were desiccated and  then  the  length was 
calculated before and after the dehydration process.  This experiment revealed that 
the larvae from the body of the girl were 2nd instars of Lucilia sericata.   
This  information  together  with  the  environmental  parameters  and  the  ecological 
data we determined when  that eggs were deposited and  therefore  the most prob‐
able time of death.  
Based on this information a new investigation is being conducted. 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indicators in 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In 2006 and 2007 a large‐scale experiment on pig carrion decomposition and insect 
succession was conducted  in  selected  forests of Western Poland  (Central Europe). 
Carrion  fauna was monitored during decomposition  of  36 pig  carcasses  in  spring, 
summer  and  autumn  in  pine‐oak  forest,  hornbeam‐oak  forest  and  alder  forest  (2 
carcasses/forest type/season/year). Insects were collected using pitfall traps, aerial 
sweep net and manual sampling. To compare usefulness of particular taxa for foren‐
sic purposes we analyzed abundance,  repeatability of appearance on carrion,  rela‐
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 tive length of the presence period (as % of sampling interval), number of breaks in 
the presence period,  relative  length of  the  longest unbroken period (as % of pres‐
ence period) and relationship between appearance time and onset of bloating. 
 131 necrophilous species were collected in adult stage and 36 necrophilous taxa in 
larval  stage. Only 51  species  in  adult  stage  and 24  taxa  in  larval  stage were mini‐
mally abundant (≥10 specimens) at least on one carcass. Adults and larvae of Lucilia 
caesar and adults of Anoplotrupes stercorosus were the only stable (minimally abun‐
dant on all carcasses in a given treatment) components of carrion fauna in all forests 
and seasons. Adults and  larvae of Calliphora vomitoria were  stable  components of 
carrion fauna in all forests in spring and autumn and adults of Saprinus semistriatus 
and Trypocopris vernalis in spring and summer. Lots of taxa were stable components 
of carrion fauna in all forests in one season. 
Most adults of Diptera had average relative length of the presence period (ARLPP) 
between 35% and 65% of  sampling  interval, while most  adults  of  Coleoptera had 
ARLPP above 60%. Only few species had ARLPP below 35% (Hydrotaea aenescens, 
Hydrotaea meteorica,  Saprinus  planiusculus,  S.  semistriatus, Necrodes  littoralis  and 
Creophilus maxillosus). Interestingly, in some species of Coleoptera very high values 
of ARLPP were recorded (above 80% in Necrobia violacea, A. stercorosus and T. ver­
nalis). 
In most  larvae ARLPP was between 40% and 65%. Only C.  vomitoria, Phormia  re­
gina, Hydrotaea dentipes, N. littoralis and C. maxillosus had ARLPP below 40 %. 
In most adults average number of breaks in the presence period (ANBPP) was above 
3 and average relative length of the longest unbroken period (ARLLUP) was below 
40% of  the presence period. However we also  found species with  low ANBPP and 
high ARLLUP. They were H. aenescens, A. stercorosus, S. semistriatus, N. littoralis and 
C. maxillosus. 
All  larval  taxa  had  presence  period  almost  without  breaks  (ANBPP  below  1  and 
ARLLUP above 80%). 
Significant,  strong,  positive  relationship  between  appearance  time  and  onset  of 
bloating  was  found  for  adults  of  P.  regina,  Fannia  manicata,  Hydrotaea  ignava, 
Stearibia nigriceps, S. semistriatus, N. littoralis and C. maxillosus as well as larvae of P. 
regina, H. dentipes, H. ignava, S. nigriceps, N.  littoralis, Oiceoptoma thoracicum, Tha­
natophilus  sp.,  C.  maxillosus  and  Philonthus  sp.  (Pearson  correlation  coefficient; 
r>0,8; P<0,05). Interestingly, some forensically significant taxa (e.g. adults of Necro­
bia violacea, Thanatophilus rugosus and Trox sabulosus) showed no significant rela‐
tionship between appearance time and onset of bloating (as well as onset of active 
decay and onset of advanced decay). 
Based  on  the  results  of  the  present  study,  best  candidates  for  succession  based 
postmortem interval indicators in forests of Central Europe are proposed. 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 Usefulness of Hydrocarbons within Forensic Entomology in es‐
tablishing the Postmortem Interval (PMI) 
 
H. Moore, Dr F. Drijfhout 
 
Keele University 
 
When  solving  cases  that  involve  unknown  causes  of  death,  establishing  the  time 
since death or post‐mortem interval (PMI) is very important.  It has become increas‐
ingly important in the last decade and Forensic Entomology is being used more fre‐
quently to determine the PMI when a medical pathologist is unable to do so.  How‐
ever, this area is coming under scrutiny because determining a reliable time of death 
can  be  problematic  even  for  the  most  experienced  of  forensic  entomologists  and 
more scientifically supported research is needed to strengthen the evidence and en‐
sure creditability  is  restored.   Research  in social  insects has shown that hydrocar‐
bons found on the cuticle of insects are species specific.  This has also been proven 
in studies of flies and could be a promising tool for establishing the PMI in forensic 
entomology.  These  hydrocarbons  will  be  analysed  using  a  Gas  Chromatography‐
Mass Spectrometer (GC‐MS).  If it can be proven that these hydrocarbons are species 
specific  in blowfly  larvae  they will be an  invaluable  identification  tool at  the early 
life stages without the need to rear the insects to adulthood.   
Cuticular hydrocarbons have been successfully extracted  from all  the  life stages of 
the  blowfly  species  Lucilia  sericata  using  GC‐MS  analysis  and  the  results  shall  be 
presented and discussed in more detail at the conference.    
 
 
 
 

Insects of the faunal succession as an information filter to opti‐
mize post mortem interval determination by volatile trace analy‐
sis 
 
S. Paczkowski, F. Maibaum and S. Schütz 
 
Dept. of Forest Zoology and Forest Conservation, Büsgen‐Institute, Georg‐August‐
University, Göttingen 
 
It  is well known that during the decay of corpses a succession of arthropods  is at‐
tracted to them. This succession takes place as different stages of decay offer differ‐
ent compositions of nutrition which are used by specialised insect‐species. The ori‐
entation  towards  their  particular  stage  depends  on  volatile  organic  compounds 
(VOCs) that are emitted by the corpses and recognized by the insect. Therefore spe‐
cific  volatile  pattern  exist which  are  typical  for  early  or  advanced  stages of  verte‐
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 brate decomposition. The variability of  these VOCs  is usually high as  the specific 
volatile  patterns  of  a  corpse  depend  on  its  chemical  composition  and  its  environ‐
mental  conditions.  This  influences  the  species  composition  and  the  biochemical 
pathways and intensities of the growing bacteria’s metabolism. The varying metabo‐
lism produces  in analogy varying VOCs as by‐products.  Insects seem to have over‐
come the varying VOC pattern by adapting their olfactory senses to compounds that 
enable them to identify their preferred stage of decomposition with accuracy. As in‐
sects  are  phylogenetically  old  species  this  adaptation  took  place  over  million  of 
years and only constantly present volatiles correlated to certain stages of any verte‐
brate decomposition were selected. That qualifies insects of the faunal succession on 
cadavers as information filters to identify typical volatiles for practical use in the de‐
termination  of  the  post  mortem  interval.  We  looked  at  VOCs  of  decaying  ground 
meat, mice and pig  through the nose of  the  fly Calliphora vomitoria and Calliphora 
vicina and identified marker compounds which display different stages of decay. The 
antenna of the fly was used as a VOC‐detector by using the GC‐MS/EAD method. In 
the far future the identified marker volatiles might be transformed into a qualitative 
and quantitative dynamic volatile pattern that is correlated to defined stages of de‐
cay. This might  improve  the determination of  the post mortem  interval  especially 
for  the  later  stages  of  decay.  These  patterns  could  be  traceable  by  technical  VOC‐
detection‐devices like so called electronic noses to support the determination of the 
post mortem interval. 
 
 
 
 

Ambient temperature correction in forensic entomology: an un‐
certain benefit for the postmortem interval estimation 
 
T. Pasquerault, L. Dourel 
 
Forensic science institute of the French 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– department of forensic ento‐
mology 1, boulevard Th. Sueur – 93111 ROSNY SOUS BOIS Cedex – France 
 
In a suspicious death, the forensic entomologist$uses weather station data as part of 
the calculation when estimating the minimum post‐mortem interval. One of the so‐
lutions  to  reduce  the potential  inaccuracies of  this method caused by  the distance 
between the crime scene and the meteorological station, may be the use of correla‐
tion data from the site of the corpse. The experiment presented here simulated the 
impact  of  retrospective  weather  data  correction  using  linear  regression  between 
stations and sites as part of  the accumulated degree days calculation  for  three ne‐
crophagous  species:  Calliphora  vicina,  Lucilia  sericata,  Protophormia  terraenovae 
(Diptera ‐ Calliphoridae). Significant deviations were observed between the time of 
development  and  the  correlation  period  no matter what  the  correction  factor  ap‐
plied.  These  results  showed  that  data  from  the  French  weather  station  network 



EAFE 2009, UPPSALA  27 
 
  tended to  limit  the risk of a significant deviation  from reality. The  forensic ento‐
mologist should be cautious when using correlation models and should always bear 
in mind the requirements of the Judiciary. 
 
 
 
 

The human acarofauna in forensic investigations 
 
M. Alejandra Perotti1, Alexandra Redfearn1, Ian Townsend1 and Henk R. Braig2 

 
1School of Biological Sciences, 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of 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Berkshire, 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2School of 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Bangor University, Wales, LL57 2UW, 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1m.a.perotti@reading.ac.uk; 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Mites  belong  to  the Acari,  a  group  of  arthropods  of microscopical  size.   Mites  are 
omnipresent  in  the  terrestrial  environment;  they  inhabit  natural  and  man‐made 
habitats  including our own clothes, our clothed furniture and our skin.    In general, 
human mites feed off human dander or skin flakes and reproduce in our clothing or 
linen.   Despite their  importance and dominance, mites have been overlooked from 
forensic investigations.  One of the main reasons why mites are not yet included in 
the collection of evidence is probably the lack of a sampling protocol. 
We  have  developed  a  method  to  facilitate  a  reliable  sampling  of  mite  specimens 
from  clothes  for  routine  forensic  screenings.    This  approach  takes  advantage  of 
commercially available fingerprint and gel tapes used by forensic investigators.   
Five different types of tapes and gels were compared with each other and a control 
of total living mites from a piece of beige linen.  The mites used were Tyrophagus pu­
trescentiae, a cosmopolitan species of stored food mites, of the order Astigmata, fam‐
ily Acaridae.  For the tapes, three parameters were assessed: 1‐ number of mites per 
tape; 2‐ quality of visualization of mite specimens on the tape; and 3‐ quality of mite 
structure  after  extraction.    There  were  three  replicates  per  experiment  and  the 
whole experiment was  repeated  three  times.   The  tape  that produced  the best  re‐
sults was further used to screen the acarofauna of pajamas and jackets of three hu‐
man individuals.  
Following ethical approval, an experiment with three anonymous female volunteers 
wearing jackets and pajamas on a time schedule was conducted.  The clothing were 
screened for occurrence of mites, according to body parts, after a determined period 
of use.  The clothes used were the same except for the size.  All clothes were black in 
colour and the fabric was cotton (black allows the easy visualization of the whitish 
mites on  the  tapes covered with numerous black  fibers).   The experiment was  re‐
peated  three  times.    The human acarofauna was  assessed  in quality  and quantity; 
skin flakes were also computed to compare occurrence/diversity of mites with oc‐
currence of normal human dander.   Both types of clothing yielded species of mites 
belonging  to  two different orders and  four different  families, which  in most of  the 
cases were living together in the same section of the clothe or part of the body. 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 An Insect DNA‐based Method for the Detection of Post Mortem 
Transportation of a Corpse 
 
C.J. Picard & J.D. Wells 
 
Department of Biology, West Virginia University 
 
Maggot gut content analysis was proposed as a method for reconstructing the post 
mortem  transportation  of  a  corpse.  However,  the  utility  of  this  approach may  be 
quite limited because the gut is so quickly emptied in a live maggot that has ceased 
to feed. We propose an alternative strategy for associating a larva off the corpse (i.e. 
remaining at  the  first  corpse  location) with a  larval population on  the corpse  (the 
second location). Amplified fragment  length polymorphism (AFLP) data were used 
to develop a test of full sibship in Phormia regina (Diptera: Calliphoridae). The dis‐
covery of P. regina larvae that are full siblings at separate locations would strongly 
suggest that the same corpse had been at both sites, and a test based on maggot DNA 
avoids the ephemeral nature of gut‐content evidence. AFLP genotypes for 4 different 
sets of P. regina full siblings (a total of 60 full siblings), as well as a large number of 
unrelated  individuals, were used  to obtain empirical distributions of a  relatedness 
coefficient (R).  Observed mean values were in agreement with theoretical expecta‐
tions (full sibs: R=0.5, unrelated: R=0), with a great deal of variation. We propose a 
likelihood ratio (LR) test  to distinguish full siblings  from non‐relatives.   For exam‐
ple,  for North American P.  regina R=0.36 corresponds  to LR=100,  i.e  the observed 
genotypes are 100X more likely if the individuals are full siblings compared to unre‐
lated. Considered in a different way, the proportion of unrelated individuals with a 
value of 0.36 or greater was <0.1%. Complex AFLP genotypes can be generated for 
any species without prior genomic information, making this a potentially universal 
method for sibship testing. 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Post‐Mortem 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A total of 30 forensic entomological specimens were received from the Unit of Medi‐
cal Entomology, Institute for Medical Research (IMR), hospitals and the police in Ma‐
laysia.  Three  species were  identified  from which  26  specimens were  identified  as 
Chrysomya  rufifacies  (Macquart),  4  specimens  of  Chrysomya  megacephala  (Fabri‐
cius)  and  1  specimens  of  Hermitia  illucen  (Linnaeus).  Chrysomya  rufifacies  and 
Chrysomya megacephala were  the  commonest  species  found  in deceased  from dif‐
ferent ecological habitats. A total of 29 cases ( 77.00%) had s single  fly  infestation 
and 1 case (3.00%) had a double fly infestation. Although large number of fly species 
were found on human deceased, the predominant species are still those of the blow‐
fly Chrysomya sp. Post Mortem Interval (PMI), provide the best means of estimating 
the postmortem interval, especially when using such estimates for important foren‐
sic purposes,  such as breaking  the alibi of  a  suspect  in a  criminal death. Based on 
this study, 73.00% of the cases, the postmortem interval determined by using ento‐
mological  evidence was matched or was of  smaller  range as  compared  to  that de‐
termined by other methods as given in postmortem reports. While in 27.00% cases 
there was a gross mismatched of the PMI and most of these cases were in the  late 
decomposition  stage  and pathologist  in  estimating  the  postmortem  interval  (PMI) 
have a significant correlation at 0.01 level (2‐tailed) as shown in Spearmen Test. The 
Scatter plot also confirms that the length of the maggots increases as the number of 
days  increases (till day 4  to day 5) after which  the  length starts  to decreases with 
the  increases  in  the  number  of  days  (6  days  to  8  days).  This  could  be  due  to  the 
maggots changing into the puparium stage. In conclusion PMI estimated from ento‐
mological  evidence  can  be  useful  and  reliable  if  postmortem  studies  could  not  be 
performed. 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 How fast do blowflies oviposit on fresh carcass? A study com‐
paring indoor vs outdoor situations 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We compared dead piglets lying openly in the field to piglets exposed in a room with 
a tilted window in the first floor of an occupied detached house in a suburbian area 
of Cologne, Germany. The experiments were  carried out between May and August 
2008. We compared the amount of egg patches deposited by blowflies between both 
locations after 2, 8, 24 and 48 hours of exposure time. Furthermore, we monitored 
the species visiting both locations. In total we compared 18 piglets exposed in pairs 
for  each of  the 9  experimental  runs. The  statistical  analysis was  carried out using 
repeated‐measure ANOVA as  the piglets  stayed  the  same  in one  experimental  run 
for each of the 4 time points. In all cases the indoor piglet was exclusivley infested 
by C. vicina and only on one very hot day after 48 hours exposure  time L.  sericata 
infested the indoor carcass. The outdoor piglets were infested by a mix of the com‐
mon species L. sericata, L. caesar, L. illustris, C. vicina and C. vomitoria. There was a 
significant  effect  of  the  location on  the  amount of  egg patches  indoor  vs.  outdoor. 
After 24 hours exposure  time e.g.  the mean number of egg patches outdoors were 
104,  4  and  indoors  2,  6  (p<0,001).  Furthermore,  in  only  2  of  9  runs we observed 
oviposition indoors within the first 24 hours of exposure. We also tested the effect of 
the ambient temperature and the rainfall on the amount of egg patches and learned 
that both paramters don`t have a significant effect. We conclude that PMI estimation 
for corpses found indoors must be handled carefully as oviposition might have taken 
place with a delay up to 24 hours. 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This paper aims to better understand the structure and thermal profile of a typical 
maggot mass in order to accurately calculate maggot‐generated temperature, a pri‐
mary source of error when calculating minimum post mortem interval (PMImin) us‐
ing developing Diptera larvae. Larval cuticular temperature differed from larval in‐
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 ternal  temperature by about 0.1°C (the  limit of precision of  the thermometer)  in 
Chrysomya  megacephala,  Ch.  albiceps  and  Lucilia  sericata  and  by  0.01°C  (beyond 
thermal‐probe  precision)  in Ch. marginalis.  Similarly,  larval  cuticular  temperature 
stayed within 1.2°C of ambient temperature for all four blowfly species. Chrysomya 
megacephala, Ch. marginalis, Ch. albiceps and Ca. croceipalpis had very similar mean 
rates of passive warming, and were shown to warm up extremely quickly  to envi‐
ronmental temperatures. Constant maggot mass temperatures were found irrespec‐
tive of maggot depth in the laboratory experiments and five of the seven carcasses in 
the field experiments. However, maggot‐generated temperature differed at different 
regions in three of the seven carcasses tested. Therefore, an accurate temperature, 
for a given moment, for each maggot within a maggot mass can be taken by measur‐
ing the temperature of the maggot mass no less than 1 cm below the surface of the 
maggot mass, or by thermal imagery. 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We report  the carcass reduction of dead mice by a unique species of ant  in 4  to 5 
days. The carcasses of  a drowned mice was placed  inside a greenhouse,  remained 
under observation until its reduction into skeleton. The access to external fauna into 
the greenhouse was  limited and no  fly or other necrophagous  insect colonised the 
mouse remains, except ants invading the greenhouse through the floor and reducing 
the mouse into skeleton after few days, beginning through the head and trunk. Ants 
were identified as Pheidolle megacephala (Fabricius, 1793), a pest that can be intro‐
duced in temperate countries through the traffic of exotic plants. Once the soft tis‐
sues were fed over, the ants transported the bones to the nest under the greenhouse 
structure eliminating any possible evidence of the corpse at scene. 
  
Ants  are  considered  opportunistic  within  the  sarcosaprophagous  communities 
(Martínez et al., 1997; Ferrer et al., 2005) although they have been the most impor‐
tant  taxon  in previous studies performed  in  the  Iberian Peninsula  (Martínez et al., 
2002). They can predate on maggots and other necrphagous  larvae or  feed on  im‐
portant sources of organic remains as saprophagous. Their opportunistic condition 
may explain  the presence associated  to  carcasses of  ant  species with  theoretically 
different specific food requirements; such is the case of Messor  Forel, 1890 species, 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 that use to feed on grain but has been collected associated to rabbit (López et al., 
1992) and chicken carcasses (Martínez et al., 2002) among others. It should be no‐
ticed  that  in  the  last case reported,  the species Messor barbarus,  is  typically a gra‐
nivorous ant. Martínez et al., (1997) considered Formicidae as opportunistic necro‐
philous species that use the carcass as refugee, warming, humidity and food source. 
Fernández‐Escudero & Tinaut (1993) demonstrated after field experiments how M. 
barbarus (Linnaeus, 1767) and M. bouvieri Bondroit, 1918 preferred insect corpses 
rather than seeds, that are the theoretically food source of these ants. The authors 
concluded that seed could be chosen as an easy and less competitive option, rather 
than  real  innate  food  specificity.  Pheidole Westwood,  1839,  has  been  considered 
omnivorous  and  opportunistic  and  recorded  related  to  carcasses  in  tropical  areas 
(cf. Martínez et al., 2002) being the most abundant in the sarcosaprophagous comu‐
nity associated to chicken carcasses (Martínez et al., 2002). This is the first time that 
P. megacephala has been recorded associated to the carcass reduction in an express 
time. 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Burning a dead body is a means often used to destroy and hide it or to make its iden‐
tification  impossible.  It  is worth mentioning  that  burning  prevents  the  use  of  the 
classical tanato‐chronological techniques for PMI (post mortem interval) evaluation. 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 The scientific literature about insect colonisation of burned remains is scarce and, 
in some cases, inaccurate. To bridge this gap, starting from winter 2006 experiments 
of burned remain colonisation were performed in the neighbourhood of Milano us‐
ing pigs as models.  
Pigs were burned on burning wood piles. The fire injuries of the bodies were quanti‐
fied at the levels #2 and  #3 of the Crow & Glassman scale. Carrions of the same size 
as  the  burned  ones  and  exposed  in  the  same  environment were  used  as  controls. 
Insects and other arthropods were collected by using Malaise traps, pitfall traps, and 
by manual collections on the carrions at different times.  
Two  main  experiments  were  performed  in  winter  and  in  summer.  Diptera  (Cal‐
liphoridae,  Sarcophagidae,  Fannidae,  Muscidae,  and  Piophilidae)  and  Coleoptera 
(Silphida, Staphylinidae, Histeridae, and Dermestidae) were the most abundant taxa 
collected. 
As expected, carrion decomposition and insect colonisation were influenced by the 
season both in the burned and control pigs. Insects reached the carrions, the burned 
ones, and controls 15 days after exposition  in winter, whereas the  insect colonisa‐
tion  started  immediately  after  exposition  during  the  summer.  The  presence  of  a 
massive number of species and specimens on the burned carrions caused  its com‐
plete skeletonization in a short period both in the cold and in the warm seasons. No 
difference was detected between control and burned carrions in the dipteran com‐
munity    (particularly  Calliphoridae:  Phormia  regina,  Lucilia  sericata,  Calliphora 
vomitoria,  C.  vicina),  whereas  important  differences  were  detected  in  the  beetle 
community; Demestidae were more abundant on the burned remains. 
These results highlight  the value of  the entomological approach also when victims 
were  burned  in  contrast with  the medico‐legal widespread  opinion  that  a  burned 
cadaver is not a good substrate for insect development. 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It seems to be a habit of  forensic entomologists to complain about the lack of data 
and the scarcity and poverty of information about the distribution, phenology, biol‐
ogy and ecology of forensically important species. In several papers we repeat that 
“more data at regional scale are necessary”, “further investigations in the phenology 
and distribution of  the  collected  species  are necessary  in order  to  ...”.  This  lack of 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 data could be due not only to a “real lack of cases” but also the lack of synthesis of 
the cases that are already collected.  
In order to provide useful  information on cases  in which  insects were collected or 
used for forensics in Northern Italy, we present a first “state of the art” paper. The 
data,  summarized  here,  concerns  200  cases  that  occurred  in  the  period  of  1998‐
2008 in Northern Italy, and more particularly  in the regions of Lombardia and Ve‐
neto.  
The majority of the dead subjects were male (72.8%), aged from 55 to 89, their bod‐
ies were found indoors (77.6%), and the main cause of death being cardiac attack. 
The majority of the bodies were in an active/advanced decay when found.  
The dead found outdoor were young people often involved in drug‐abuse. Moreover 
several bodies were  found along  river or  canal  shores,  representing a key compo‐
nent of the North Italian landscape. 
Flies belonging to Calliphoridae, Sarcophagidae and Muscidae were the most abun‐
dant taxa collected, whereas data on Coleoptera were available only in a few cases. 
Larvae  were  present  in  86.5%  of  the  cases,  whereas  eggs  in  29.0%  and  pu‐
pae/puparia in 18.6% of cases. 
Seven  species  of  Calliphoridae  (Phormia  regina,  Protophormia  terraenovae,  Lucilia 
sericata,  L.  caesar,  L.  illustris,  Calliphora  vomitoria,  C.  vicina)  were  collected.  The 
specimens  of  Muscidae  collected  belonged  to  species  of  the  genus/genera 
Ophira/Hydrotaea  (O./H.  dentipes,  O./H.    capensis)  and  the  Fannidae  to  the  genus 
Fannia (Fannia scalaris, Fannia canicularis, etc). The Flesh flies were identified only 
at the genus level. 
This first summary is important not only as “state of the art” but also because it may 
help  to  orientate  the  further  investigations  on  carrion‐breeding  insect  in  a  useful 
way for the real cases in which forensic entomology will be used to define the time 
since dead  and  to  obtain  other  important  informations  (e.g.:  body  transfer,  drugs, 
etc). 
 
 
 
 

Problems in estimating the PMI during wintertime by using the 
ADH‐method 
 
W. Wetzel, S. Reibe, B. Madea 
 
Institute for Legal Medicine, University of Bonn 
 
To estimate the PMI (post mortem interval) by calculating the age of blowfly larvae 
feeding on a corpse the ADH‐method is often used. The advantage of this method is, 
that the temperature of small time intervals can be considered in the calculation. 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 During wintertime when the ambient temperature is near or beneath the species 
specific developmental  threshold and  the  larvae are exposed  to diapause  inducing 
conditions  it  is  difficult  to  estimate  the  developmental  time  by  using  the  ADH‐
method.  
 
Based  on  our  observations we  show  some  values  of  the  develompmental  time  of 
larvae of Calliphora vicina under cold conditions which we compared with published 
data. 
 
In our experiments we reared seven larvae populations of the blowfly C. vicina un‐
der diapause inducing conditions (total darkness, 10 °C) and calculated the ADH at 
the end of the 3rd instar. The larvae were the progeny of females, which were kept 
under short day condition (LD 12:12). We compared the ADH values with published 
data and  found out  that  in all cases, even  in populations which developed without 
the state of diapause the calculated ADH values were too high.  
Additionally we observed the developmental time of C. vicina larvae in experiments 
we conducted ouside during winter. Here the state of diapause could be observed. 
The  calculated ADH at  the  end  of  the  pupal  stage  resulted  in  a  too  small  value  in 
comparision to published data. 
 
In this study we want to discuss the difficulties of estimating the  larval age during 
the wintertime. 
 
 
 
 

Assessment of the validity of using pigs as a model for humans in 
forensic entomology studies 
 
Amoret P. Whitaker and Martin J. R. Hall 
  
Natural History Museum, London 
  
Forensic entomology studies have been carried out by researchers on a wide variety 
of animal species, but the most widely used animal model  is  the domestic pig (Sus 
scrofa domestica), for economical, ethical and physiological reasons.   However, it is 
likely that in the future, courts may question the validity of scientific research car‐
ried out on porcine rather than human cadavers, especially where post‐mortem in‐
terval estimations are being used  in criminal cases.   Therefore  it  is  important  that 
the use of pig cadavers as a model for human cadavers is validated.  One such study 
was carried out in 1989 (Schoenly et al., 2007) at the Anthropological Research Fa‐
cility in Tennessee, using 3 pig cadavers and 1 human cadaver.   Although the com‐
position  and  succession  of  insects  was  found  to  be  comparable  between  the  two 
types  of  cadaver,  no  data was  collected  regarding  Calliphorid  larval  development, 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 therefore no conclusions could be drawn as to whether pigs are a suitable model 
for humans in estimating PMI.     
 
In July 2008, a pig vs. human study was carried out at the Anthropological Research 
Facility  in Knoxville, Tennessee.   Three pig cadavers, each weighing 100lbs (45 ki‐
los), and three adult male human cadavers were laid naked on the ground in three 
pig‐human pairs.  Each paired pig and human were placed 10m apart, and each pig‐
human pair were at least 50m apart.  Tinytag dataloggers were used to record oral 
and rectal temperatures of each cadaver, and an infrared thermometer was used to 
record larval mass temperatures.  Insect samples were collected twice daily, manu‐
ally and using sticky traps and pitfall traps. 
 
The results of this study will be presented here, including: location and rates of ovi‐
position of Calliphorid  flies; composition and succession of  insects attracted to the 
cadavers; developmental rate of Diptera species, especially in the larval stages.  Con‐
clusions will be drawn as to whether the domestic pig is a good model for humans in 
estimating the minimum post‐mortem interval. 
$

Reference: 
BH39-;:?/$Q-;;-53$(1/$R6GS-::/$T-6:$R1/$R6::/$&9U-.5$P1$6;7$(UI./$01$&9U-.5.  (2007)  Comparative 
Performance and Complementarity of Four Sampling Methods and Arthropod Preference Tests from 
Human and Porcine Remains at the Forensic Anthropology Center in Knoxville, Tennessee.  Journal of 
Medical Entomology VV(5): 881‐894. 
 
 
 
 

Precision, bias and accuracy of minimum post‐mortem intervals 
estimated using development of carrion‐feeding insects 
 
M.H. Villet, C.S. Richards and J.M. Midgley 
 
Rhodes University, Grahamstown 1640 South Africa 
 
A minimum post mortem interval (PMImin) based on the development of insects on a 
corpse is derived by estimating the age of the oldest immature insects using various 
mathematical models. Models are commonly  implemented on computers and their 
equations can generate a spurious level of precision – eight or more significant fig‐
ures – that far exceeds the realities of the biology underlying them. Identifying the 
appropriate level of precision requires an understanding of how sources of variation 
affect  the  accuracy  of  an  estimate.  Accuracy  has  two  components:  precision  (the 
spread in the data) and bias (under‐ or over‐estimation). Both of these are affected 
by three factors: the sample, the measuring equipment and the estimation method. 
The inherent variability of the quantity being measured sets a limit to precision. 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 Biological  variables  that  affect  the  inherent  variation  of  insect  development  and 
ways of improving accuracy are discussed, particularly in terms of their likelihood of 
occurrence and the magnitude of  their effects on precision, bias and accuracy, and 
ways to take them into account in estimating a PMImin are suggested. 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Early succession on carrion in a Mediterranean mountain um‐
brage* 
 
M.I. 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Department 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It is known that entomosarcosaprophagous succession depends on multiple factors, 
the  environmental  being  one  of  the  most  important.  This  is  the  reason  because 
studying  the  sarcosaprophagous  community  in  different  microclimatic  environ‐
ments is necessary, even if the different places are close one to other. 
We present  the  preliminary  results  concerning  the  early  sarcosaprophagous  com‐
munity collected all along the year in an umbrage sited at 980 m high in Sierra Es‐
puña mountain (Murcia province, SE Spain). The study has been carried out using a 
Schoenly trap baited with 5 Kg piglets. For this study we have considered the first 
15 days of the decomposition period, where a daily sample was taken in all the four 
seasons.  
There were  collected more  than  13300  specimens,  belonging  to  18  orders  of  Ar‐
thropoda. The most numbered order in all seasons was Diptera, which reached the 
97.66 % of  the captures  in  fall. Among Diptera, Calliphoridae was  the  family more 
representative during the first stages of decomposition. In spring it represented the 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 94.37% of whole Diptera;  in  summer  just  the 41.05%,  in  fall  the 61.03% and  in 
winter the 80.78%. Muscidae and Fannidae were also important in summer and fall.  
The calliphorid species collected all along the study period were: Calliphora vicina, C. 
vomitoria,  Chrysomya  albiceps,  Lucilia  caesar,  Phaenicia  sericata,  Pollenia  sp.  and 
Stomorhina lunata. The primary species was always C. vicina, C. vomitoria acting as 
secondary  in  this  environment,  as well  as Ph.  sericata which  thus  shows  its helio‐
philous  character.  The  most  representative  species  were  Chrysomya  albiceps,  in 
summer and fall, and Calliphora vicina, in spring and winter.  
 
* This contribution has been supported by the project CGL‐20205‐04668/BOS of the Span‐
ish Government 

 

 

 

 

Coleoptera occurrence on 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in a mediterranean 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Zoology, 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When  studying  the  sarcosaprophagous  fauna,  a  great  attention  is  paid  to  Diptera 
due to  their  important role  in  the decomposition process. Other  insect groups, de‐
spite their role  in the process or their significance as environmental  indicators, do 
not receive the same attention. Among them, the Coleoptera are, probably, the most 
diverse  sarcosaprophagous group.  Since  they  include necrophagous as well  as ne‐
crophilous, omnivore, oportunistic and accidental forms, they are a very important 
group for forensic purposes. 
We present the preliminary results, concerning Coleoptera collected during spring, 
of a study carried out in the top of Sierra Espuña (Murcia, SE Spain), a Natural Park 
representing a climatic  island in the middle of Murcia province and representative 
of the wild Mediterranean environments. Spring has been selected since it usually is 
the most diverse season of the year. A modified Schoenly trap baited with 5 Kg piglet 
was used.  
There were collected 1855 specimens, belonging to twenty one families of Coleop‐
tera. The most numbered family was Silphidae, followed by Staphylinidae, Cleridae, 
Dermestidae  and  Histeridae.  Compared with  fauna  present  in  a  semi  urban  envi‐
ronment  of  the  same  area  (Arnaldos et  al.,  2004),  the  abundance  of  some  species 
such  as  Tanatophilus  ruficornis  (Silphidae),  Necrobia  violacea  (Cleridae)  or 
Dermestes undulatus (Dermestidae) characterize the wild environment. Other fami‐
lies, such as Scolytidae, among others, are clearly accidental and related to the spe‐
cific environment.  



40  EAFE 2009, UPPSALA 
 
  The most  representative  collected  taxa  reached  their maximun  at  advanced  de‐
composition stage, having been almost absent during fresh and bloated stages. Thus, 
the highest  abundance  is  reached at  advanced decomposition  stage. This distribu‐
tion  is  consistent with  that  recently  recorded  for  Turkey  (Özdemir &  Sert,  2009), 
also in the Mediterranean bassin. 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Using arthropod evidences to estimate the postmortem interval is the best method in 
forensic practice when time elapsed from the death is long, but it requires a correct 
identification of  the  specimens. This  is  a  crucial  aspect, mainly when  it deals with 
immature  insects.  In  this  case,  the  SEM  (scanning  electronic  microscopy)  can  be 
very  useful,  but  techniques  used  to  preserve  specimens  in  forensic  practice  are 
normally very different from those used to prepare the material in SEM studies. 
We  have  compared  specimens  preserved  in  70%  ethanol,  the  fixative  liquid  em‐
ployed,  as  a  rule,  for  entomological  evidences, with  others  prepared with  fixative 
aldehydic techniques, more indicated for SEM.  
At the same time, two drying techniques have been compared, the critical point dry‐
ing,  usually  employed  in  SEM,  and  air‐drying  following  to  Hexamethyldisilazane 
treatment  (HMDS),  which  is  known  to  be  good  for  preparation  of  insect  tissues 
(Szpila & Pape, 2005; Szpila et al., 2008;Ubero‐Pascal et al., 2005) 
Study  has  been  carried  out with  eggs,  pupae  and  larvae  I,  II  and  III  of  Calliphora 
vicina  Robineau‐Desvoidy  1830  (Diptera:  Calliphoridae)  bred  in  captivity  from 
specimens collected in Murcia province (SE Spain) on animal carrion. 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 Results point to there are not evidences dissuading to use the ethanol to preserve 
forensic entomological evidences; in some cases, such as the larvae I, it turns out to 
be even advisable. Respect to the drying methods used, both offer good results for 
larvae II and III, but HMDS demonstrates to be better for eggs and pupae. 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pig 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In 2006 and 2007 a  large ‐ scale experiment on pig carrion decomposition and in‐
sect  succession  was  conducted  in  forest  habitats  of  Western  Poland  (Central 
Europe). Succession of insects on 36 pig carcasses was monitored in spring, summer 
and  autumn  in  pine  ‐  oak  forest,  hornbeam  ‐  oak  forest,  and  alder  forest  (2  car‐
casses/forest  type/season/year).  Beetles  were  collected  using  pitfall  traps  and 
manual  sampling.  In  both  years,  21  species  of  Histeridae  from  genera:  Abraeus 
Leach,  1817,  Atholus  Thomson,  1859,  Carcinops  Marseul  1855,  Hister  Linnaeus, 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 1758, Gnathoncus$Jacquelin du Val, 1858, Margarinotus Marseul, 1853, Onthophi­
lus  Leach,  1817  and  Saprinus Erichson,  1834 were  collected.  The most  numerous 
were: Margarinotus brunneus, Margarinotus striola succicola and Saprinus semistria­
tus.  There  were  significant  differences  in  species  composition  between  seasons.$
Number and abundance of histerid species were the highest in spring and the lowest 
in autumn. There were no differences between forests in species composition. A se‐
quence of main species appearance on carrion was the same in all seasons and for‐
est  types,  with  Margarinotus  striola  succicola  arriving  first,  being  followed  by 
Saprinus  semistriatus  and  Margarinotus  brunneus.  During  the  study,  larvae  of 
Saprinus and Margarinotus were also collected. Larvae of Margarinotus were found 
mainly in spring, whereas larvae of Saprinus were more numerous in summer. Lar‐
vae of both genera appeared on carcass at the same time. Seasonal appearance and 
activity times for most important species are presented and implications for foren‐
sic entomology are discussed. 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carrion 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(Coleoptera) 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Coleoptera are an important component of the fauna that colonizes a cadaver. Some 
of  these  insects  feed on  carrion, many are predators  and other  can  consume both 
carcass and associated arthropods. Beetles are recognised as being forensic impor‐
tant as PMI indicators, especially in the later stages of cadaver decomposition. It  is 
known that  insect species and  their  timings of appearance  in  the cadaver vary ac‐
cording to geographic location. For this reason it is important to know the patterns 
of succession of the different Coleoptera species occurring in cadavers, as well as its 
seasonality  at  a  regional  level.  The  first  data  related  to  this  fauna  in  Portugal  are 
presented. 
  During  2006  and  2007,  in  Lisbon,  experiments  with  piglet  carcasses  were 
performed in order to identify the main insect cadaver colonizers, as well as to study 
their succession patterns. In each season of the year, an 8 kg piglet was used and col‐
lections were made daily in the first 3 weeks and afterwards in alternate days dur‐
ing 10 weeks. A modified Schoenly trap was used to capture the insects. 
  A total of 30 Coleoptera families were collected and 49 species identified up 
to now. Spring presented the highest number of families and species collected, fol‐
lowed by autumn, summer and winter. Staphylinidae was the most abundant family 
in all seasons, representing always more than 50% of the Coleoptera captured, ex‐
cept  in  summer  (31%).  Other  families  showed  different  relative  abundances,  de‐
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 pending on the season. The presence of many species was also markedly seasonal. 
All  these data may perform a  season  characterization on  the basis of  certain  taxa, 
and can be useful for forensic purposes. 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The present  study  reported ants  species  recovered  from monkey carcasses  in  for‐
ested area of Ulu Gombak and coastal  area of Tanjong Sepat, Peninsular Malaysia. 
Monkeys  were  used  as  a  model  for  human  decomposition  in  this  study.  Initially, 
monkeys were euthanized by Department of Wildlife and National Parks (PERHILI‐
TAN) Peninsular Malaysia. The study protocol was approved by Institute for Medical 
Research’s Unit of Animal Care and Use Committee [ACUC/KKM/02(2/2008)]. After 
death was confirmed,  the monkey carcasses were  immediately clothed to simulate 
human cadavers. A total of 6 replicates were used in each study site, respectively. All 
ants that visited carcasses were collected and identified. Only 3 species of ants be‐
longing  to  2  subfamilies  were  recovered  from  monkey  carcasses  in  the  forested 
area, namely Pheidologeton sp. (Formicidae: Myrmicinae), Tetramorium sp. (Formi‐
cidae: Myrmicinae) and Odontoponera sp.  (Formicidae: Ponerinae). Five  species of 
ants  belonging  to  2  subfamilies  were  recovered  from  monkey  carcasses  in  the 
coastal  area, namely Pheidologeton sp. (Formicidae: Myrmicinae), Monomorium flo­
ricola  (Formicidae:  Myrmicinae),  Cardiocondyla  sp.  (Formicidae:  Myrmicinae), 
Oecophylla  smaragdina  (Formicidae:  Formicinae)  and  Paratrechina  longicornis 
(Formicidae: Formicinae). Ants were observed to visit the carcasses and attracted to 
the  bloodstain  about  15 minutes  after  the monkeys were  euthanized.  Beside  this, 
these ants were observed  to predate on eggs, maggots, pupae and newly emerged 
flies. This study found that ant populations could be found in all stages of decompo‐
sition,  indicating  that  ants  are  not  a  significant  indicator  for  carcasses  succession. 
However,  the presence of ants on carcasses  located  in different ecological habitats 
may play a role as a geographical indicator. 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Forensic Entomologist  commonly use  the day‐degree method  to estimate  the post 
mortem interval (PMI). This thermal summation method requires the knowledge of 
the date of  adult  emergence  (or pupal  stage) after  rearing.  In experimental  condi‐
tions,  the  time  distribution  of  adult  emergence  from  a  same  laying  and  a  same 
breeding often result in the presence of a peak after the first emergence. That is this 
peak which is usually chosen in the application of the day‐degree method. On foren‐
sic caseworks, the situation seems more complex regarding the accuracy of the re‐
sult  wished  and  the  no  homogeneous  insect  population  necessarily  find  on  a  ca‐
daver. Thus, the choice of the first adult emergence gives a PMI minimum with the 
risk of a potential problem in the development of these first insects. In the over way, 
to  take  in  account  only  the  peak, whatever  the  time  elapsed  from  the  first  emer‐
gence, can mean a lower risk in the estimation of the PMI but an information limited 
for investigators.  
We propose to present, in this poster, the time distribution of adult emergences for 
6 dipterans (five Calliphoridae, 1 Piophilidae) regularly encountered between 2006 
and  2008  in  judiciary  cases  treated  by  the  department  of  forensic  entomology 
(IRCGN). 
For  all  species  studied,  differences  are  observed  regarding  the  total  number  of 
emergences for each breeding (n<15 and n>15), especially in the appearance of the 
peak.  For n<15, the most important adult emergences appear the first day, excepted 
for Lucilia.  With n>15, the peak appears 2 or 3 days after the first emergence, rarely 
1 day after.  
These  differences  registered  have  to  be  considered  regarding  (i)  the  lack  of  syn‐
chronous laying in the corpse in comparison with a experimental model, (ii)  inter‐
specific competition,  (iii) and probably, in a lower part, the season. 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of 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stages 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Entomotoxicology, a recent branch of forensic investigation, studies the application 
of  toxicological  analysis  to  insects  especially  necrophageous    diptera.  It  allows  to 
identify drugs and toxins originally present in human remains. 
Methadone  is  a  synthetic  opioid which  possesses morphine‐similar  central  effects 
(sedation, analgesia, breath depression). In Belgium it is licensed for opioid substitu‐
tion  treatment..  Additional  consumption  of  other  psychotropic  substances,  like 
drugs of abuse, ethanol or benzodiazepines,  is usually problematic. Methadone can 
be  found  in  fatal  cases as a  result of drug  intoxication after accidental or  criminal 
administration. 
The aim of this study is to evaluate the accumulation of methadone and its metabo‐
lite  (EDDP)  in  the  different  stages  of  development  (larvae,  prepupae,  pupae  and 
imago) and puparia of Lucilia sericata (Diptera, Calliphoridae).  
An LC/MS/MS method for the analysis of methadone and EDDP in larvae and pupae 
was  developed  and  validated  following  international  guidelines.  The method was 
applied to the determination of methadone and its metabolite EDDP in different de‐
velopmental  stages  of Lucilia  sericata  reared  on  beef  heart  spiked with  4  μg/g  of 
methadone. The method was sufficiently sensitive to allow the detection of metha‐
done and EDDP in a single specimen for all developmental stages. 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 A 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on 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and 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Two carcasses of domestic pigs (Sus scrofa L., weight approx. 36 kg each) were de‐
posited in a small forest patch of the botanical garden in the city of Munich on July 
1st 2008. One carcass was dressed with  jeans,  t‐shirt,  and cardigan,  the other one 
was left undressed. The distance between the two cadavers was approx. 10 metres. 
The remains were regularly inspected for arthropods until December 2008. 
We observed considerable differences in the decay of the dressed and the undressed 
carcass  in  terms  of  decomposition  progress,  arthropod  succession,  insect  activity, 
and dominant insect groups present. 
On  the dressed pig,  three  colonisation waves  could be distinguished:  the  first was 
dominated by Calliphorid  larvae  (fresh and bloated  stage),  the  subsequent  second 
wave by Muscid larvae. Generally, the maggot activity was restricted mainly to the 
head and chest area, resulting in a comparatively long “bloated”‐stage of the trunk. 
The third wave in the “decay”‐stage of the abdominal area was clearly dominated by 
beetle larvae (Silphidae). Hardly any destructive maggot activity was observed dur‐
ing this stage, and although adult female Calliphoridae were still present, no larvae 
could be collected from the cadaver. 
In contrast, we observed two colonisation waves by Calliphoridae on the undressed 
pig with  very  high maggot  activity,  resulting  in  a  comparatively  short  overall  de‐
composition  time.  In  the more  advanced phase  of  decay,  considerable  amounts  of 
both  Calliphorid  (2nd  wave)  and  Silphid  larvae were  feeding  on  the  undressed  ca‐
daver at the same time.  
On  both  carcasses,  the  blowflies  were  represented  predominantly  by  larvae  of 
Lucilia  caesar    and  L.  ampullacea.  Interestingly,  an  adult  specimen  of  Chrysomya 
spec. was collected from the undressed pig.  
Larvae  of  the  Piophilidae  were  found  after  six  (dressed  cadaver)  and  seven  (un‐
dressed cadaver) weeks decomposition time. 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 Several arthropod species colonizing a corpse are not necessar‐
ily a key indication for the use of Forensic Entomology 
 
S. Gulinski, S. Reibe, L. Hagemeier, B. Madea 
 
Institute of Forensic Medicine, University of Bonn, Germany 
 
We present a case of a skeleton found in a forestal habitat almost 2 years after death 
exhibiting no  common  forensically  important  species  at  all.  The  completely  skele‐
tonized body of a female was found in March 2009 in a forest‐like area in Lohmar, 
nearby  Bonn,  Germany.  Close  to  the  bones  a  purse  was  found  filled  with  pills  in 
great quantities as well as a suicide note, dated May 2007. The dressed mortal re‐
mains offered a complex diversity of forest‐dwelling arthropods like Isopoda, Myri‐
apoda or Araneae. Larvae were exclusively found in the socks containig bones and 
residue of  tissue.  These  larvae most  likely  belong  to  the  family Nitidulidae, which 
are  in  general  saprophagous,  feeding  e.g.  on  decaying  plants,  carrion  or  fungal 
spores. No conventional forensically important species concerning the postmortem 
interval (PMI) determination could be found. This circumstance raised the question 
of the applicability of Forensic Entomology in long time exposure of corpses, espe‐
cially in forestal habitats with time of body discovery short after winter season with 
less insect activity. 
 
 
 
 

Preliminary observations of insect colonization amongst oste‐
ological material found in a tomb in Cannaregio (Venice, Italy) 
 
F. Merlo*, P. Magni**, R. Boano* 
 
  * Laboratorio di Antropologia, Dipartimento di Biologia Animale e dell’Uomo 
     Università degli Studi di Torino – Italy  
** Forensic Entomology Lab ASL TO1, Turin – Italy  
 
During historical and archaeological investigations in the Cannaregio area of Venice, 
as  a  consequence  of  building  renovation  some  ancient  tombs  were  found.    The 
tombs were  located  on  the  floor  of  the monumental  cloister  of  the  Jesuit  convent 
(known also  as Ex Caserma Manin),  behind  the  church of  S. Maria Assunta. When 
first located three stone tombs were observed (T1, T2, T3), but as work progressed 
there appears to be more tombs.  
The archaeological technique was conservative and the excavation was conducted in 
a humid/wet environment. This was performed in order to identify and study all the 
tombs and their contents. 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 On  the  stone  tomb of T1  the date 1743 was written  and beneath  the  sepulchral 
room osteological material was located numerous individuals. Seventy six individu‐
als (MNI = Minimal Numbers of Individuals) were found with a 50% sex ratio.  
Some bones had toolmarks identified as anatomical cuts which are probably associ‐
ated with cadavers used in the anatomy school which existed in the late 18th century 
in the East wing of the convent. 
Another interesting fact is that this tomb periodically floods with salty water, a con‐
sequence of the tidal phenomenon in the Venice lagoon.  
Preliminary observations of  insect material conducted on skulls, sacrums and long 
bones showed the presence of calliphorids puparia and coleopteran residues mainly 
in  empty  splancnocranium parts  (nose  cavities  and  eye‐sockets),  endocranic  cavi‐
ties, acoustic meatus and in the concave articular surfaces of long bones. Moreover, 
entomological material was found in the organic matrix attached to the bones and in 
mineral deposits such as calcite, dolomite and quartz (typical lagoon minerals) using 
X‐Ray diffractometry. 
Work continues on the T1 tomb in order to find the entomological material in all the 
bones and then this activity will be expanded to the other tombs of Cannaregio and 
tombs located in the lagoon environment. 
This  is  the  first recorded work about carrion  insects  in  lagoon environments. This 
research will allow us insight into human taphonomy associated with this particular 
environment.  
 
 
 
 

Fireflies (Lampyris nocticula L., Coleoptera: Lampyridae)  
an adventive forensic insect  
 
R. Fico* & P. Magni** 
 
    *Unità Specialistica di Medicina Forense Veterinaria, Istituto Zooprofilattico delle    
   Regioni Lazio e Toscana, Grosseto – Italy  

** Forensic Entomology Lab ASL TO1, Turin – Italy  
 
The  application of  forensic  entomology  in  criminal  cases  is mostly  focused on  the 
presence of flies on a corpse which are useful in determining an accurate estimate of 
the  PMI.  However,  entomology  from  time  to  time  is  useful  in  other ways  such  as 
whether a body has been displaced after death or in the peri­mortem period. 
Two bear carcasses were found not far from the National Park of Abruzzo, Lazio and 
Molise  (Central  Italy).  The  necroscopy  and  toxicological  examinations  confirmed 
that  the  bears  had  died  as  a  consequence  of  ingesting  food  poisoned  with  zinc 
phosphide (Zn3P2). 
Zinc phosphide is a chemical compound used to control rodents, but it is also used 
by poachers as baits to poison different animals. 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 Death occurs  in 24‐48 hours  so  the poisoned animal may be able  to move some 
distance from the place of poisoning. As a consequence the investigation covered a 
large territory which was time consuming and costly in terms of resources.  In order 
to restrict the investigation it was decided to perform botanical and entomological 
analyses of the stomach contents of the bears.  The flora in the stomach was not use‐
ful as it was all classified as belonging to cosmopolitan species. 
However,  amongst  the  gut  contents  a  firefly  larvae$(Coleoptera:  Lampyridae) was 
found. During the larval period fireflies are carnivorous and they live in high humid‐
ity environments where snails are their food source. Prior to chemicals being used 
to  control  snails  fireflies were  common  in  cultivated  fields,  but  as  a  consequence 
their presence now is more localized. When the investigation shifted to an examina‐
tion of these environments the person responsible was located. 
This case shows us the importance of the entomofauna at specific localities, helping 
to pinpoint where the crime took place. Furthermore,  it demonstrates that investi‐
gators  need  to  think  laterally  because  you  never  know what might  be  useful  evi‐
dence in a forensic case. 
 
 
 
 

Insects associated with human cadavers collected from mortuar‐
ies: the Rome and Turin experience 
 
P. Magni*, M. Bertoni**, M. Aromatario*** 
 
    * Forensic Entomology Lab ASL TO1, Turin – Italy 
  ** Direttore S.C. Medicina Legale ASL TO1, Turin – Italy  
*** Dipartimento di Medicina Legale, Università degli Studi “Sapienza”, Rome – Italy   
 
The utility and  the application of  forensic entomology  in crime scenes  is based on 
the  knowledge  of  the  entomofauna  at  the  specific  locality  where  the  crime  took 
place.  
Literature and experience all over the world agree about the utility of experiments 
on animal carcasses in different environments as models for human decomposition. 
In some countries such as Italy field experiments using animals in most cases is not 
possible, because it is either too expensive or there are too many bureaucratic prob‐
lems especially those associated with obtaining health permits. This is unfortunate 
as  Italy  is a  country with many different environments and  to gain an  insight  into 
the carrion entomofauna at any location requires numerous field experiments.  
An alternate way to collect this data would be to document the entomofauna on hu‐
man corpses that are processed in mortuaries all over the country.  
This ongoing  collection process  is being  carried out  in  the  cities of Rome  (Central 
Italy) and Turin (North‐Western Italy).  
In Rome the mortuary of the University “Sapienza” covers only a part of the city, but 
over  the  last 2 years 20 cases have been processed and now  for  the  first  time we 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 have some preliminary data about the carrion insects in Rome and its surrounding 
area. 
In Turin the Forensic Entomology Lab takes place in the biggest mortuary of North 
West of Italy which covers the city. Over the years data from approximately 50 cases 
have been processed over all seasons.     
If all mortuaries and pathologists participated in this simple collecting process then 
much more entomological evidence will become available and  increase  the knowl‐
edge base of insects attending crime scenes. 
 
 
 
 

The use of Calliphora vicina antennae to define marker sub‐
stances in volatile organic compound patterns emitted by decay‐
ing mice 
 
F. Maibaum, S. Paczkowski and S. Schütz 
 
Dept. of Forest Zoology and Forest Conservation, Büsgen‐Institute, Georg‐August‐
University, Göttingen 
 
Every  decaying  vertebrate  emits  a  special  bouquet  of  volatile  organic  compounds 
(VOCs) that is perceivable by necrophagous arthropods. During the different stages 
of decomposition the body attracts specialized arthropods. They seem to orientate 
themselves  by  selected  VOCs  from  the  bouquet  of  the  different  decomposition 
stages. Aim of this study was to identify VOCs that can be related to these stages by 
using the antennae of Calliphora vicina as a specialized biological detector. 
 
In late summer of 2008 an experiment on decaying mice was started in the decidu‐
ous  forest of Göttingen, Lower Saxony, Germany. Five bank voles were caught and 
placed in self‐built cages made of wire in the shade. In the following days the mice 
decayed and the VOCs were collected every day for 1 hour on charcoal filters. In the 
laboratory the VOCs were eluted from the filters and analyzed by GC‐MS/EAD. The 
volatiles in the eluate were directed to the mass spectrometer and to the antennae 
of Calliphora  vicina.  Thus,  the  information of  the volatile  identity  (MS)  and  its de‐
tectability by the insect (EAD) was determined. 
The  investigation  showed  that marker  substances were  perceived  that  can  be  re‐
lated  to  different  stages  of  decomposition.  These marker  substances might  be  re‐
sponsible for the appearance of different arthropods during the faunal succession. 
In parallel to VOC sampling the succession of arthropods was recorded. Several flies 
like Calliphoridae and some beetles like Staphylinidae and Silphidae were observed. 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Forensic entomology investigations have shown that one of the ways to estimate the 
post mortem interval (PMI) is by analyzing the succession and faunistic composition 
of insects associated to carcasses. For this, surveys of the invertebrates living on/in 
a carcass may provide useful  information and usually constitute a prime condition 
for  the  implement of  investigations of medico‐legal nature,  strongly dependent on 
geographic,  distributional,  seasonal  and  environmental  factors.  The  data  reported 
are part of  a Thematic Project named  “Forensic Entomology:  the utilization of Ar‐
thropods for determining time, place, cause and circumstances of death”, supported 
by FAPESP (The State of São Paulo Research Foundation). The project  involves ar‐
thropod collection in several localities of the State, aiming to expand the inventory 
of necrophagous species and to increase the comprehension of parameters that may 
be relevant in forensic analyses, such as the structure and dynamics of carrion insect 
communities.  The  collections  of  insects  were  carried  out  monthly  from  October 
2006 to October 2007 using as baits fish, cow liver and poultry viscera in appropri‐
ate bottle‐traps in three different environments (rural, urban and forest area) in six 
municipalities of  São Paulo    state. We have  found adult members of  the  following 
arthropod groups: P4N5-.6: Calliphoridae: Chrysomya albiceps  (n=207), Lucilia exi­
mia  (n=196),  Chrysomya  megacephala  (n=165),  Cochliomyia  macellaria  (n=43) 
Hemilucilia  semidiaphana  (n=27),  Chrysomya  putoria  (n=24),  Mesembrinella  bel­
lardiana  (n=15)  and  Lucilia  cuprina  (n=10);  Muscidae: Musca  domestica  (n=420), 
Atherigona  orientalis  (n=23),  Ophyra  chalcogaster  (n=17)  and  Ophyra  sp.  (n=11); 
Sarcophagidae:  Oxysarcodexia  thornax  (n=9)  and  Peckia  (Pattonella)  intermutans 
(n=5); Fanniidae: Fannia sp. (n=77) and Fannia canicularis (n=63); Otitidae: Euxesta 
sp.  (n=101);  Phoridae: Megaselia  scalaris  (n=257);  Drosophilidae:  Drosophila  sp. 
(n=86); Piophilidae: Piophila casei (n=164); Micropezidae (n=1) and Neriidae (n=2). 
L-N479N5-.6: Nymphalidae: Paryphthimoides poltys (n=3), Fountainea ryphea (n=3), 
Hermeuptychia  hermes  (n=2)  and  Paryphthimoides  phronius  (n=1);  Riodinidae]$
Cremna  thasus  (n=1). R?>-;9N5-.6 :  Vespidae: Agelaia  pallipes  (n=137), A.  vicina 
(n=106), A. multipicta (n=6) and Polybia paulista (n=1); Formicidae: Dolichoderus sp. 
(n=59),  Camponotus  spp.  (n=17),  Cephalotes  sp.  (n=12),  Crematogaster  sp.  (n=8), 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 Cephalotes clypeatus (n=6), Pheidole sp. (n=4), Solenopsis sp. (n=4) and Azteca sp. 
(n=2); Apidae: Trigona  (Partamona)  sp.  (n=2).  '.539N5-.6 : Gryllidae: Nemobiinae 
(n=2); Tettigoniidae: Copiphorinae  (n=1); Acrididae  (n=1). T-I.9N5-.6 : Chrysopi‐
dae  (n=2).  P-.>6N5-.6   (n=2).  The  fauna  collected  during  this  work  contained 
fewer  species  than  previously  recorded  in  carcasses  in  other  regions  from Brazil, 
probably due to  the strong competition and predation by C. albiceps on other spe‐
cies. We understand that this community level approach, as well as the inclusion of 
arthropods that are usually neglected as carrion fauna, must be considered of poten‐
tial forensic interest for estimating the post‐mortem interval. 
 
This investigation was supported by Grant No. 06/60504‐9 from FAPESP (The State 
of São Paulo Research Foundation). 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A total  of 20 specimens were collected  from cadavers and studied. The entomologi‐
cal specimens originated from Unit of Medical Entomology, Institute for Medical Re‐
search, hospitals and police throughout Malaysia. Two species of cyclorrphagic flies 
were  identified  consisting  of  Chrysomya  rufifacies  (Macquart)  and  Chrysomya 
megacephala (Fabricius). They were the commonest species found in cadavers from 
different  ecological  habitats  in  Malaysia.  Comparative  patterns  of  succession  on 
monkey (Macaca fascicularis, Raffles) carcasses placed indoor and outdoor,  includ‐
ing  succession  patterns  and  insect  fauna  found  on  the  carcasses  were  studied. 
Within  an  hour,  Hypopygiopsis  (Townsend)sp.  (Diptera:  Calliphoridae)  was  ob‐
served as the first visitor on the monkey carcass placed outdoor and maggot masses 
were  found  on  the  same  day.  The maggots    found  on  the  carcass  placed  outdoor 
were those of Hypopygiopsissp., Chrysomya megacephala (Fabricius), Chrysomya vil­
leneuve  (Patton),  Chrysomya  chani  (Kurahashi),  Chrysomya  pinguis  (Walker)  and 
Ophyra  spinigera  (Stein).  However,  in  monkey  carcass  placed  indoor,  Calliphorid 
flies were only observed on the fourth day (bloating stage) and maggot masses were 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 found on  the  fifth day  (bloating stage), while  for  indoor, maggots obtained were 
those  of  Chrysomya  villeneuve,  Chrysomya  chani,  Chrysomya  pinguis,  Ophyra 
spinigera, Musca domestica (Linnaeus) and Sarcophagidae. 
This present study compares the specimen of flies obtained from the human cadav‐
ers and the succession of flies on monkey carrion. 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the Basque Country (North of 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The study reports the distribution patterns of blowflies collected in 30 localities of 
the Basque Country (N. of Spain) during a natural year (August 2007  ‐  July 2008). 
Samples were taken in rural and urban areas for each locality to estimate human in‐
fluences in the distribution patterns. 
Blowflies are of great importance in the decomposition of dead organic matter, be‐
ing the first settlers of these remains and completing its larval life cycle in its inte‐
rior. This feature gives them a great importance as a basic tool in Forensic Entomol‐
ogy. Therefore,  this  research  is basic  for  future applications  to  future cases  in our 
region.  
A  total  of  25,598  specimens  ascribed  to  13  species  and  3  genus  of  Calliphoridae 
were collected and identified; Calliphora represented with C. vicina and C. vomitoria, 
Chrysomya, with C. albiceps, C. putoria and C. rufifacies together with C. megacephala 
­previously  collected  in  fall  of  2006­  and  Lucilia,  with  L.  ampullacea,  L.  caesar,  L. 
cuprina, L. illustris, L. richardsi, L. sericata and L.  silvarum. We contribute with 5 new 
records  for  the  region  referred  to  the  species Chrysomya megacephala  (Fabricius, 
1794) C. putoria (Wiedemann, 1830), C. rufifacies (Macquart, 1843), Lucilia richardsi 
(Collin, 1926) and L. silvarum (Meigen, 1826). We appreciate differences in the dis‐
tribution patterns that can be related to climatic influences. 
We also summarize the flight patterns during the sampled year. Calliphora species 
are  the most  abundant  in  autumn  and winter months,  although  its maximum  ap‐
pears in the spring. Calliphora vicina adults were active throughout the whole year 
in  the  three  bioclimatic  regions.  Lucilia  and  Chrysomya  adults  had  the  greatest 
abundance in spring and summer, appearing in lower quantities in fall and being ab‐
sent in winter.  
Finally,  we  estimate  the  synanthropy  of  those  blowflies  with  three  levels  of  an‐
thropic influence from different environments: urban, rural and natural areas. In or‐
der to compare our results with other studies, we calculated the synanthropic index 
of  Nuorteva  for  each  specimen  sampled  to  discriminate  between  eusynanthropic, 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 hemisynanthropic  and  asynanthropic  specimens.  Calliphora  vicina  is  the  most 
abundant specimen and has an eusynanthropic status (+48.25). Other species show 
hemisynanthropic values from 6.3 for Lucilia sericata to ‐15.9 for Calliphora vomito­
ria.  
Each  locality  sampled  has  different  geographical,  anthropic  and  meteorological 
characteristics, which could have an effect on blowfly abundance. So, the variation in 
the  synanthropic  index may be due  to  the differences observed between  these  lo‐
calities.  
For  this  reason,  results obtained may only be valid  to  compare areas with  similar 
geographical or anthropic conditions. 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The importance of proper species identification of insects collected in forensic cases 
and experiments is underlined by all manuals of forensic entomology. Especially dif‐
ficult  is the identification of the larval stages, where breeding to the adult stage or 
DNA based methods are recommended. Larvae of blowflies are the most commonly 
used  insects  for  estimation  of  PMI.  The  current  knowledge  of  the morphology  of 
third instars of Calliphoridae is sufficiently good to allow the preparation of an easy 
and complete  identification key for at  least all  third  instars of European species of 
forensic  importance. The  list of  species  is prepared on  the basis of published case 
reports  and  the  results  of  succession  experiments,  and  is  as  follows:  Calliphora 
loewi,  C.  vicina,  C.  vomitoria,  Cynomya  mortuorum,  Chrysomya  albiceps,  Ch. 
megacephala, Phormia regina, Protophormia terraenovae, Lucilia ampullacea, L. cae­
sar, L. illustris, L. sericata. Information concerning the morphology of third instars of 
these species  is scattered  in several papers. A several keys have been compiled so 
far, but none of them cover the above complete list of species. The aim of this poster 
is to present a preliminary version of an easy pictorial key for the identification of 
third  instar  larvae  of  all  European  blowflies  of  forensic  importance.  It  should  be 
used with caution and  in doubtful  cases,  identifications should be checked against 
the keys and descriptions published in the listed references. 
 


