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1  |  INTRODUC TION

Among insect orders, Coleoptera are relevant for forensic investi-
gations, together with Diptera. Some species of this order directly 
feed on corpses but others predate necrophagous fauna, interfering 
with the colonization of remains. Forensic entomologists rely both 
on age of immature insects found on corpses and on the arthropod 
successional pattern associated with different decay stages [1– 5]. 

Necrodes littoralis (L.) (Coleoptera: Silphidae) is of forensic interest 
because it colonizes and breeds on human and vertebrate remains. 
This necrophagous species is also a predator of dipteran larvae 
[6,7]. Although common in Europe, it has never been reported in 
Italy as colonizer of human bodies. Here, we describe for the first 
time the presence and activity of N. littoralis on a well- decomposed 
human corpse discovered indoors in an abandoned sports facility in 
a suburban area of Cosenza (Calabria, Southern Italy).
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Abstract
The colonization of a human body by Necrodes littoralis (L.) (Coleoptera: Silphidae) is 
reported for the first time in Italy. This species is both necrophagous and predator of 
necrophagous fauna. The body colonized by the coleopteran was found indoors, in 
an advanced decomposition stage, in a suburban area of Cosenza (Calabria, Southern 
Italy) in November. Insects (adults, puparia and larvae) were collected on and around 
the body. Puparia and larvae were raised in the laboratory until the adult stage for 
morphological identification, which was carried out through taxonomical keys. Besides 
N. littoralis, also the presence of Calliphora vicina Robineau- Desvoidy, Chrysomya al-
biceps (Wiedemann) (Diptera: Calliphoridae), Hydrotaea dentipes (Fabricius) (Diptera: 
Muscidae), and Creophilus maxillosus (L.) (Coleoptera: Staphylinidae) was detected. 
Necrodes littoralis is a species of forensic interest because it may colonize human and 
vertebrate corpses and has been reported elsewhere in Europe.
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Highlights

• First report of colonization of a human corpse by the coleopteran Necrodes littoralis in Italy.
• The corpse was in advanced decomposition stage and found indoors in a suburban area.
• Three species of Diptera and another one of Coleoptera were also found on and nearby the 

body.
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2  |  C A SE DESCRIPTION

A 50- year- old man was found dead in a suburban area of the 
city of Cosenza (Calabria, Southern Italy) on November 17, 2013 
(39°18′55.83″N; 16°14′22.02″E), at 4.00 p.m. The corpse was found 
indoors in the dressing room of an abandoned and windowless 
sport facility, whose door, facing south and damaged, was half open 
(Figure 1). Outside the building, the vegetation was composed by 
Ailanthus altissima (Mill.) Swingle (Sapindales: Simaroubaceae), Arundo 
donax L. (Poales: Poaceae), and Rubus ulmifolius Schott (Rosales: 
Rosaceae). The corpse was discovered in an advanced decomposition 
stage, on the floor, in a supine position (Figure 2) and wearing only 
tracksuit trousers and a shoe on his left foot. In the room, paved with 
ceramic tiles, there was a cot with a mattress and a desk. A lot of 
garbage and dirty clothes surrounded the body. The autopsy, carried 
out 2 days after the discovery of the corpse, was not able to estab-
lish the cause of death. Moreover, since the body was discovered in 
an advanced decomposition stage, toxicological analyses were not 
possible. When the body was found, the indoor air temperature was 
16.1°C and the outdoor temperature 15.6°C. The mean temperature 
recorded 10 days before the discovery of the body in Cosenza was 
15.0 ± 2.1°C (https://www.cfd.calab ria.it). On and near the corpse, 
dipteran larvae, puparia, and coleopteran adults were hand collected 
by entomological tweezers. The coleopteran adults were immediately 
stored in test tubes with 60% ethanol. A total of 193 dipteran larvae 
were collected: 68 of them were boiled for 90 s and preserved in plas-
tic test tubes in 90% ethanol. The other dipteran larvae were reared 
in the laboratory in mesh- covered plastic boxes containing 100 g of 
minced pig liver at 20°C, until development of puparia, which were 
then transferred to boxes with sand until emerging of adults. The pu-
paria found on and around the body were separately placed in boxes 
with sand and kept at 20°C until emerging of adults.

The dipteran larvae and emerged adults were identified using tax-
onomical keys [8,9]. The dipteran species detected were Calliphora 
vicina Robineau- Desvoidy, Chrysomya albiceps (Wiedemann) 
(Diptera: Calliphoridae), and Hydrotaea dentipes (Fabricius) (Diptera: 
Muscidae). The coleopteran adults were identified using taxonomi-
cal keys [10,11] and belonged to the species Creophilus maxillosus (L.) 
(Coleoptera: Staphylinidae) and Necrodes littoralis (L.) (Coleoptera: 
Silphidae). Based on evaluation of the larval stages of C. vicina 

found on the body, the death of the man was estimated between 
November 3 and 4, 2013.

3  |  DISCUSSION

This is the first report on the presence of Necrodes littoralis on a human 
body in Italy. The other dipteran species found on the body, C. vicina 
and Ch. albiceps and the coleopteran Cr. maxillosus have already been 
reported on human bodies in Italy, the first two indoors and outdoors, 
and the third only outdoors [12– 18]. Concerning H. dentipes, this spe-
cies was previously found on a human body in Northern Italy, see 
Grzywacz et al. [19], but it has been found for the first time in Southern 
Italy during this study. Among Coleoptera, the species belonging to 
the family Silphidae are widely distributed around the world. The 
family is divided into two subfamilies, Silphinae and Nicrophorinae 
[3], and includes about 210 species, 44 of which are present in Italy 
[20]. Silphidae are scavengers that contribute to recycling organic 
matter [21] and are able to consume dead vertebrates [22]. They are 
frequently found on human remains [7,23– 25] and on experimental 
animal models [26– 29]. Several forensic studies have reported their 
presence in insect successional patterns but little attention has been 
devoted to their role as forensic indicators in human cases [27,30].

Necrodes littoralis, with a Palearctic distribution and widespread 
throughout Europe [31], has necrophagous and predatory habits [7] 
and more frequently colonizes large vertebrate carcasses [32]. It has 
been found in dry meadows [32], forest areas [26– 28,33,34], and 
rural areas [27,29,35].

The species has been reported in Italy on animal carrions and in 
pitfall traps with rotting meat bait [36]. Concerning human bodies, 
many cases of colonization by N. littoralis have been reported out-
side Italy. Larvae and adults of this species were found in Spain in 
the soil near a body of a young man, and adults were found on the 
body during the autopsy [37]. In France, the species was found in 
154 forensic cases out of 1028, examined from 1990 to 2013 [7]. 
According to this study, the species mainly reached the corpses 
during the advanced stages of decomposition and only rarely during 
the other stages. In Poland, N. littoralis was found on human bodies 
in 2015 [38] and 2017 [39]. Outside Europe, N. littoralis was found 
on a human corpse discovered in a forest area in South Korea [40]. 

F I G U R E  1  Abandoned sport facility in 
a suburban area near Cosenza (Calabria, 
Southern Italy) where the body of a 
50- year- old man was found. (A) External 
view. (B) Open door for access to the 
building [Color figure can be viewed at 
wileyonlinelibrary.com]

(A) (B)
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The third instar larvae of this species found in association with empty 
puparia of Phormia regina (Meigen) (Diptera: Calliphoridae) were used 
for estimation of post- mortem interval (PMI) of a human body dis-
covered in an advanced decomposition stage in Western Poland [38].

In the reported case from Calabria, the species was found associ-
ated with the thermophilic species Ch. albiceps and C. vicina. The access 
to the building through the open door and the state of total neglect of 
the area where the corpse was found, as well as the late discovery of the 
body, may have favored the indoor colonization by N. littoralis.

The presence of N. littoralis is relevant from a forensic point of 
view because this coleopteran species may predate the larvae of 
necrophagous dipterans, thus interfering with a correct estimation 
of PMI. The first report of this species on a human body in the Italian 
territory and in an indoor suburban area is therefore important not 
only for ecological studies but also for forensic investigations.

ACKNOWLEDG EMENT
Open Access Funding provided by Universita degli Studi di Ferrara 
within the CRUI-CARE Agreement. WOA Institution: Universita 
degli Studi di Ferrara Blended DEAL: CARE

ORCID
Marco Pezzi  https://orcid.org/0000-0003-2817-7185 

R E FE R E N C E S
 1. Smith KGV. A manual of forensic entomology. London, U.K.: 

Trustees of the British Museum (Natural History); 1986. pp. 205.
 2. Amendt J, Campobasso CP, Gaudry E, Reiter C, LeBlanc HN, 

Hall MJR. Best practice in forensic entomology –  Standards and 
guidelines. Int J Legal Med. 2007;121(2):90– 104. https://doi.
org/10.1007/s0041 4- 006- 0086- x.

 3. Byrd JH, Castner JL. Forensic entomology: The utility of arthro-
pods in legal investigations, 2nd edn. Boca Raton, FL: CRC Press, 
Taylor & Francis Group; 2010. pp. 705.

 4. Bonacci T, Zetto Brandmayr T, Brandmayr P, Vercillo V, Porcelli F. 
Successional patterns of the insect fauna on a pig carcass in south-
ern Italy and the role of Crematogaster scutellaris (Hymenoptera, 
Formicidae) as a carrion invader. Entomol Sci. 2011;14(2):125– 32. 
https://doi.org/10.1111/j.1479- 8298.2010.00423.x.

 5. Matuszewski S. Estimating the preappearance interval 
from temperature in Creophilus maxillosus L. (Coleoptera: 
Staphylinidae). J Forensic Sci. 2012;57(1):136– 45. https://doi.
org/10.1111/j.1556- 4029.2011.01958.x.

 6. Matuszewski S, Konwerski S, Frątczak K, Szafałowicz M. Effect of 
body mass and clothing on decomposition of pig carcasses. Int J 
Legal Med. 2014;128(6):1039– 48. https://doi.org/10.1007/s0041 
4- 014- 0965- 5.

 7. Charabidze D, Vincent B, Pasquerault T, Hedouin V. The biol-
ogy and ecology of Necrodes littoralis, a species of forensic inter-
est in Europe. Int J Legal Med. 2016;130(1):273– 80. https://doi.
org/10.1007/s0041 4- 015- 1253- 8.

 8. Szpila K. Key for identification of European and Mediterranean 
blowflies (Diptera, Calliphoridae) of medical and veterinary impor-
tance –  adult flies. In: Gennard D, editor. Forensic entomology, an 
introduction, 2nd edn. West Sussex, U.K.: Wiley- Blackwell; 2012. 
pp. 77– 81.

 9. Gregor F, Rozkošný R, Barták M, Vaňhara J. Manual of Central 
European Muscidae (Diptera). Morphology, taxonomy, identifica-
tion and distribution, vol. 162. Stuttgart, Germany: Schweizerbart 
Science Publishers; 2016. pp. 219.

 10. Porta A. Fauna Coleopterorum Italica. Vol. 2 –  Staphylinoidea. 
Piacenza, Italy: Stabilimento tipografico Piacentino; 1926. pp. 405.

 11. Porta A. Fauna Coleopterorum Italica. Vol. 3 –  Diversicornia. 
Piacenza, Italy: Stabilimento tipografico Piacentino; 1929. pp. 466.

 12. Turchetto M, Lafisca S, Costantini G. Postmortem interval (PMI) de-
termined by study sarcophagous biocenoses: three cases from the 
province of Venice (Italy). Forensic Sci Int. 2001;120(1– 2):28– 31. 
https://doi.org/10.1016/S0379 - 0738(01)00412 - 1.

 13. Bonacci T, Vercillo V, Brandmayr P, Fonti A, Tersaruolo C, Zetto 
Brandmayr T. A case of Calliphora vicina Robineau- Desvoidy, 
1830 (Diptera, Calliphoridae) breeding in a human corpse in 
Calabria (southern Italy). Leg Med. 2009;11(1):30– 2. https://doi.
org/10.1016/j.legal med.2008.06.004.

 14. Vanin S, Caenazzo L, Arseni A, Cecchetto G, Cattaneo C, 
Turchetto M. Records of Chrysomya albiceps in Northern Italy: 
an ecological and forensic perspective. Mem Inst Oswaldo Cruz. 
2009;104(4):555– 7. https://doi.org/10.1590/S0074 - 02762 00900 
0400003.

 15. Bonacci T, Greco S, Cavalcanti B, Brandmayr P, Vercillo V. The flesh 
fly Sarcophaga (Liopygia) crassipalpis Macquart 1839 as an invader 
of a corpse in Calabria (Southern Italy). J Forensic Sci Criminol. 
2014;2(1):104. https://doi.org/10.15744/ 2348- 9804.1.404.

 16. Bugelli V, Forni D, Bassi LA, Di Paolo M, Marra D, Lenzi S, et al. 
Forensic entomology and the estimation of the minimum time since 

F I G U R E  2  Human body found inside the facility. (A) Body on the 
floor, under a table, surrounded by garbage and dirty clothes. (B) 
Detail of the body in supine position showing the advanced stage 
of decomposition [Color figure can be viewed at wileyonlinelibrary.
com]

(A)

(B)

https://orcid.org/0000-0003-2817-7185
https://orcid.org/0000-0003-2817-7185
https://doi.org/10.1007/s00414-006-0086-x
https://doi.org/10.1007/s00414-006-0086-x
https://doi.org/10.1111/j.1479-8298.2010.00423.x
https://doi.org/10.1111/j.1556-4029.2011.01958.x
https://doi.org/10.1111/j.1556-4029.2011.01958.x
https://doi.org/10.1007/s00414-014-0965-5
https://doi.org/10.1007/s00414-014-0965-5
https://doi.org/10.1007/s00414-015-1253-8
https://doi.org/10.1007/s00414-015-1253-8
https://doi.org/10.1016/S0379-0738(01)00412-1
https://doi.org/10.1016/j.legalmed.2008.06.004
https://doi.org/10.1016/j.legalmed.2008.06.004
https://doi.org/10.1590/S0074-02762009000400003
https://doi.org/10.1590/S0074-02762009000400003
https://doi.org/10.15744/2348-9804.1.404
https://onlinelibrary.wiley.com/
https://onlinelibrary.wiley.com/


BONACCI et Al.2514  |   

death in indoor cases. J Forensic Sci. 2015;60(2):525– 31. https://
doi.org/10.1111/1556- 4029.12647.

 17. Bonacci T, Vercillo V, Benecke M. Dermestes frischii and D. undu-
latus (Coleoptera: Dermestidae) on a human corpse in Southern 
Italy: First report. Rom J Leg Med. 2017;25(2):180– 4. https://doi.
org/10.4323/rjlm.2017.180.

 18. Bugelli V, Gherardi M, Focardi M, Pinchi V, Vanin S, Campobasso 
CP. Decomposition pattern and insect colonization in two cases of 
suicide by hanging. Forensic Sci Res. 2018;3(1):94– 102. https://doi.
org/10.1080/20961 790.2017.1418622.

 19. Grzywacz A, Lindström A, Hall MJR. Hydrotaea similis Meade 
(Diptera: Muscidae) newly reported from a human cadaver: a case 
report and larval morphology. Forensic Sci Int. 2014;242:e34– e43. 
https://doi.org/10.1016/j.forsc iint.2014.07.014.

 20. Fauna Europaea –  All European Animal Species Online. www.fauna 
- eu.org. Accessed 12 Feb 2021.

 21. Kalinová B, Podskalská H, Růžička J, Hoskovec M. Irresistible bou-
quet of death— how are burying beetles (Coleoptera: Silphidae: 
Nicrophorus) attracted by carcasses. Naturwissenschaften. 
2009;96:889– 99. https://doi.org/10.1007/s0011 4- 009- 0545- 6.

 22. Resh VH, Cardè RT. Encyclopedia of insects, 2nd edn. Burlington, 
MA: Elsevier; 2009. pp. 1132.

 23. Barreto M, Burbano ME, Barreto P. Flies (Calliphoridae, Muscidae) 
and beetles (Silphidae) from human cadavers in Cali, Colombia. Mem 
Inst Oswaldo Cruz. 2002;97(1):137– 8. https://doi.org/10.1590/
S0074 - 02762 00200 0100025.

 24. Adair TW, Kondratieff BC. Three species of insects collected from 
an adult human corpse above 3300 m in elevation: a review of a 
case from Colorado. J Forensic Sci. 2006;51(5):1164– 5. https://doi.
org/10.1111/j.1556- 4029.2006.00236.x.

 25. Lira LA, Barros- Cordeiro KB, Figueiredo B, Galvão MF, Frizzas MR. 
The carrion beetle Oxelytrum discicolle (Coleoptera: Silphidae) and 
the estimative of the minimum post- mortem interval in a forensic 
case in Brasília, Brazil. Rev Bras Entomol. 2020;64(1):e201992. 
https://doi.org/10.1590/1806- 9665- RBENT - 2019- 92.

 26. Matuszewski S, Bajerlein D, Konwerski S, Szpila K. An initial study 
of insect succession and carrion decomposition in various forest 
habitats of Central Europe. Forensic Sci Int. 2008;180(2– 3):61– 9. 
https://doi.org/10.1016/j.forsc iint.2008.06.015.

 27. Dekeirsschieter J, Verheggen FJ, Haubruge E, Brostaux Y. Carrion 
beetles visiting pig carcasses during early spring in urban, for-
est and agricultural biotopes of Western Europe. J Insect Sci. 
2011;11(1):73. https://doi.org/10.1673/031.011.7301.

 28. Haelewaters D, Vanpoucke S, Raes D, Krawczynski R. On carrion- 
associated beetles in the Sonian Forest (Belgium): observations on 
five deer carcasses. Bulletin de la Société royale belge d’Entomolo-
gie. 2015;151:25– 33.

 29. Bonacci T, Mendicino F, Bonelli D, Carlomagno F, Curia G, Scapoli 
C, et al. Investigations on arthropods associated with decay stages 
of buried animals in Italy. Insects. 2021;12(4):311. https://doi.
org/10.3390/insec ts120 40311.

 30. Mądra- Bielewicz A, Frątczak- Łagiewska K, Matuszewski S. 
Sex-  and size- related patterns of carrion visitation in Necrodes 

littoralis (Coleoptera: Silphidae) and Creophilus maxillosus 
(Coleoptera: Staphylinidae). J Forensic Sci. 2017;62(5):1229– 33. 
https://doi.org/10.1111/1556- 4029.13376.

 31. Global Biodiversity Information Facility (GBIF). https://www.gbif.
org/speci es/4448429. Accessed 16 Feb 2021.

 32. Aleksandrowicz O, Komosinski K. On the fauna of carrion bee-
tles (Coleoptera, Silphidae) of Mazurian lakeland (north- eastern 
Poland). In: Skłodowski J, Huruk S, Barševskis A, Tarasiuk S, editors. 
Protection of Coleoptera in the Baltic Sea Region. Warsaw, Poland: 
Warsaw Agricultural University Press; 2005. pp. 147– 53.

 33. Matuszewski S, Bajerlein D, Konwerski S, Szpila K. Insect suc-
cession and carrion decomposition in selected forests of Central 
Europe. Part 1: Pattern and rate of decomposition. Forensic 
Sci Int. 2010;194(1– 3):85– 93. https://doi.org/10.1016/j.forsc 
iint.2009.10.016.

 34. Matuszewski S. Estimating the pre- appearance interval from tem-
perature in Necrodes littoralis L. (Coleoptera: Silphidae). Forensic 
Sci Int. 2011;212(1– 3):180– 8. https://doi.org/10.1016/j.forsc 
iint.2011.06.010.

 35. Anton E, Niederegger S, Beutel RG. Beetles and flies collected on 
pig carrion in an experimental setting in Thuringia and their foren-
sic implications. Med Vet Entomol. 2011;25(4):353– 64. https://doi.
org/10.1111/j.1365- 2915.2011.00975.x.

 36. Cillo D, Sechi D, Rattu A, Bazzato E. Segnalazioni faunistiche ital-
iane: 545 –  Necrodes littoralis (Linnaeus, 1758) (Coloptera Silphidae). 
Boll Soc Entomol Ital. 2012;144(2):89– 92. https://doi.org/10.4081/
Bolle ttino SEI.2012.89.

 37. Saloña- Bordas MI, Perotti MA. First contribution of mites (Acari) to 
the forensic analysis of hanged corpses: A case study from Spain. 
Forensic Sci Int. 2014;244:e6– e11. https://doi.org/10.1016/j.forsc 
iint.2014.08.005.

 38. Bajerlein D, Taberski D, Matuszewski S. Estimation of postmortem 
interval (PMI) based on empty puparia of Phormia regina (Meigen) 
(Diptera: Calliphoridae) and third larval stage of Necrodes litto-
ralis (L.) (Coleoptera: Silphidae) –  Advantages of using different 
PMI indicators. J Forensic Leg Med. 2018;55:95– 8. https://doi.
org/10.1016/j.jflm.2018.02.008.

 39. Matuszewski S, Mądra- Bielewicz A. Post- mortem interval estima-
tion based on insect evidence in a quasi- indoor habitat. Sci Justice. 
2019;59(1):109– 15. https://doi.org/10.1016/j.scijus.2018.06.004.

 40. Shin SE, Lee HJ, Park JH, Ko KS, Kim Y- H, Kim KR, et al. The first 
survey of forensically important entomofauna collected from med-
icolegal autopsies in South Korea. Biomed Res Int. 2015. Article ID: 
606728. https://doi.org/10.1155/2015/606728.

How to cite this article: Bonacci T, Mendicino F, Carlomagno F, 
Bonelli D, Scapoli C, Pezzi M. First report of the presence of 
Necrodes littoralis (L.) (Coleoptera: Silphidae) on a human 
corpse in Italy. J Forensic Sci. 2021;66:2511– 2514. https://doi.
org/10.1111/1556- 4029.14821

https://doi.org/10.1111/1556-4029.12647
https://doi.org/10.1111/1556-4029.12647
https://doi.org/10.4323/rjlm.2017.180
https://doi.org/10.4323/rjlm.2017.180
https://doi.org/10.1080/20961790.2017.1418622
https://doi.org/10.1080/20961790.2017.1418622
https://doi.org/10.1016/j.forsciint.2014.07.014
http://www.fauna-eu.org
http://www.fauna-eu.org
https://doi.org/10.1007/s00114-009-0545-6
https://doi.org/10.1590/S0074-02762002000100025
https://doi.org/10.1590/S0074-02762002000100025
https://doi.org/10.1111/j.1556-4029.2006.00236.x
https://doi.org/10.1111/j.1556-4029.2006.00236.x
https://doi.org/10.1590/1806-9665-RBENT-2019-92
https://doi.org/10.1016/j.forsciint.2008.06.015
https://doi.org/10.1673/031.011.7301
https://doi.org/10.3390/insects12040311
https://doi.org/10.3390/insects12040311
https://doi.org/10.1111/1556-4029.13376
https://www.gbif.org/species/4448429
https://www.gbif.org/species/4448429
https://doi.org/10.1016/j.forsciint.2009.10.016
https://doi.org/10.1016/j.forsciint.2009.10.016
https://doi.org/10.1016/j.forsciint.2011.06.010
https://doi.org/10.1016/j.forsciint.2011.06.010
https://doi.org/10.1111/j.1365-2915.2011.00975.x
https://doi.org/10.1111/j.1365-2915.2011.00975.x
https://doi.org/10.4081/BollettinoSEI.2012.89
https://doi.org/10.4081/BollettinoSEI.2012.89
https://doi.org/10.1016/j.forsciint.2014.08.005
https://doi.org/10.1016/j.forsciint.2014.08.005
https://doi.org/10.1016/j.jflm.2018.02.008
https://doi.org/10.1016/j.jflm.2018.02.008
https://doi.org/10.1016/j.scijus.2018.06.004
https://doi.org/10.1155/2015/606728
https://doi.org/10.1111/1556-4029.14821
https://doi.org/10.1111/1556-4029.14821

	First report of the presence of Necrodes littoralis (L.) (Coleoptera: Silphidae) on a human corpse in Italy
	Abstract
	1|INTRODUCTION
	2|CASE DESCRIPTION
	3|DISCUSSION
	ACKNOWLEDGEMENT
	REFERENCES


