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I. INTRODUCTION  

Forensic entomology is the analysis of insect evidence for forensic and legal purposes [1]. The most important 

task in the forensic investigation is the estimation of the minimum time since death [2,3]. Forensic entomology is the 

branch of forensic science in which information about insects is used to draw conclusions when investigating legal 

cases relating to both humans and wildlife, although the term may be occasionally expanded to include other arthropods 

as well. Insects can be used in the investigation of a crime scene both on land and in water [4-8]. The majority of cases 

where entomological evidence has been used are concerned with illegal activities which take place on land and are 

discovered within a short time of being committed. Gaudry et al. [9] commented that in France 70% of cadavers were 

found outdoors and of these 60% were less than 1 month old. 

 

II. HISTORY OF FORENSIC ENTOMOLOGY 

 

In China (13
th

 century), insects were first used in a forensic context. A farmer had been killed in a rice field 

with a sharp weapon. All the suspects were asked to assemble together and were told to place their sickles on the 

ground. No obvious evidence could be seen, but one sickle attracted numerous blow flies, apparently because of 

invisible traces of blood on the blade. The owner of the sickle, when confronted with this entomological evidence, 

confessed to the killing [10].  

The applications of forensic entomology are numerous, encompassing any situation that may involve an 

interaction between insects and other arthropods, and the law. Therefore, the utility of the field is categorized under 

three separate headings: urban, stored product and medico legal forensic entomology [11,12]. 

Urban forensic entomology generally deals with the interaction of insects with man-made structures and other 

aspects of human society and may include the infestation of buildings by termites, cockroaches etc. [11], and the 

breeding of flies in livestock and similar facilities [13].  

The stored product aspect of forensic entomology involves the infestation of stored commodities by insects. 

Infestations may include the harvesting and storage of crops and subsequent invasion by an insect pest and domestic 

invasion of kitchen products. This aspect also encompasses the infestation of food sold by retailers to the public, which 

may result in prosecution and substantial fines [13]. 

 

III. POST MORTEM INTERVAL (PMI) 

 

The most accepted aspect of forensic entomology is assuredly the medico legal aspect. Forensic entomology 

intends to establish the time of death, known as postmortem interval (PMI), or more precisely, how long a carrion has 

been exposed in the environment. By analyzing the parameters like, body temperature or livor and rigor mortis, time 

since death can only be correctly estimated for the first 2 to 3 days after death. On the other hand, by calculating the age 

of insect immature stages feeding on a corpse and analyzing the necrophagous species present on a cadaver, PMI from 

the first day to many days can be calculated [14]. Hall and Haskell [15] and Megnin [16] proposed that PMI can be 

determined by knowing the life cycle of insect species and by evaluation the  insect succession waves present on the 

corpse at any given time.  

During medieval times, beyond the medical and legal experts, sculptors, painters and poets have closely 

observed the decomposition of human bodies and made realistic and detailed illustrations of corpse containing maggots 

[17]. Redi [18] studied the colonization of rotting meat by flies. He concluded that the generally accepted spontaneous 

generation of maggots from meat was actually a result of infestation by adult flies, based on observations of rotting 

meat whether open to or protected from fly activity. This represented a significant breakthrough in our understanding of 

insect involvement in decomposition [11]. Yovanovich [19] and Megnin [16] were the first forensic examiners who 

tried to evaluate insect succession on corpses, establishing properly the science of forensic entomology [20]. Megnin 

[16] published his most important book La Fawne des Cadavers: Application de l’Entomologie à la Médicine Légale in 

which he explained his theory of eight successions. He also described the morphological features of various classes of 

insects that helped in their identification [21]. 
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Reinhard [22] reported the first systematic study in forensic entomology on 6
th

 April, 1881. Dealing with 

exhaumated bodies from Saxonia, he collected mainly Phorid flies. He also described beetles in graves older than 15 

years. In some instances, he found the insects breeding within cracks of adipocire. However, he concluded that their 

presence may have more to do with their feeding on plant roots protruding into the graves rather than any direct 

association with the corpse. Reinhard‘s work remained well known for a long time and an extensive citation of his 

paper appeared in the work of the Phorid fly expert Schmitz [23] and elsewhere [24-26]. The metamorphosis of insects 

had become more commonly understood during the 17
th

 century [27] and in the beginning of the 19
th

 century it was 

observed that flies were attracted to corpses at a very early stage of decomposition. Mende [28] compiled a list of 

necrophagous insects, including flies and beetles as well as other taxa. Orfila and Lesueur [29] provided a more precise 

account, but did not link flies to the time of death. Krahmer [30] described the opportunities and problems associated 

with using insects for the estimation of the PMI, many of which are still relevant today [20].  

The first application of forensic entomology in a French courtroom (in 1850) can be viewed as a breakthrough 

for this discipline [31]. Skeletonized remains of a child were found behind a chimney by workmen during redecoration. 

Insect evidence was accepted as proof that the current occupants of the building could not have been the murderers. 

However, in that case, the forensic examiner was of the opinion that the development of the adult flies took about one 

year; clearly his results would be questionable today. At that time, forensic examiners had only a poor understanding of 

insect biology and their knowledge was based largely on casual observations. Although Weismann [32] published 

development data for two necrophagous fly species at that time this was not widely noted by the forensic community.  

In the following years, side issues such as grave fauna [22,23], the skeletonizing of corpses [33,34], or modification of 

corpses caused by insects [35] were explored, but data concerning the biology, ecology and succession of necrophagous 

insects were not applied to forensic cases [36]. Leclercq and Leclercq [37], Leclercq [38,41], Nuorteva [42,43], 

Nuorteva et al. [44,45], Leclercq and Brahy [46] and Leclercq et al. [47] were among the first to use forensic 

entomology for the determination of the PMI in Europe.  

In the 20
th

 century, insects were shown to be of value in court cases involving insect colonization of body parts 

recovered from water and not just whole corpses found on land. On 29 September 1935, several body parts, later 

identified as originating from two females, were recovered from a Scottish river near Edinburgh. The identities of the 

deceased were determined and the women were named as Mrs Ruxton and Mary Rogerson, ‗nanny‘ for the family. The 

presence of larvae of the blowfly Calliphora vicina Robineau-Desvoidy, in their third larval instar, indicated that the 

eggs had been laid prior to the bodies being dumped in the river. This information, combined with other evidence, 

resulted in the husband, Dr Ruxton, being convicted of the murder of his wife and Mary Rogerson [3].  

The field of forensic entomology was revived by researchers such as Reiter and Wolleneck [48-50] and Reiter 

[51] in studies of the development of the common necrophagous fly Calliphora vicina and by several others [3,52-62] 

Keh [63] reported in his review paper that forensic entomology was introduced as corroboration to methods 

used by forensic pathologists for approximating the time of recent death, as other methods such as body temperature, 

livor or rigor mortis and stages of decomposition are limited in their power. In 1992, a second review on forensic 

entomology was published [64]. At that time, two books dealt specifically with forensic entomology [65,66]. The book 

published by Smith [65] is till today one of the most important books on the topic including an identification key to 

several arthropod families associated with carcasses. Catts [2] states that several case reports were published since 1985, 

showing the applicability of the field.  

 

IV. SUCESSIONAL PATTERNS OF INSECTS AND PMI 

 

Norris [67] observed that experiments are inevitably carried out under conditions different from those in 

nature and that small differences can significantly alter the outcome. Blow flies respond differently to butchered meat 

as compared to natural carrion. The size of carrion and the species of animal used may also affect blow fly behavior. 

Animals with fur are oviposited on by blow flies more readily than are bare pieces of meat [68]. Insects are often reared 

in laboratories under constant temperature and humidity to determine time required for their development, but in nature 

fluctuating temperature, which may hasten, retard, or have no effect on speed of development, are more often 

encountered [63,69]. Payne [70] placed thawing carcasses of baby pigs outdoors in summer in rural South Carolina, 

sarcophagids were on the carcasses within five minutes and calliphorids, chiefly Cochliomtia macellaria, within 10 

minutes [71]. Payne and King [72] recorded 202 species of Coleoptera alone from pig carcasses located in a limited 

geographic area. Studies of arthropods associated with animal carcasses consistently omitted concurrent observations 

on ectoparasites [65,73]. Payne and Mason [74] showed that certain species of Hymenoptera that were recovered from 

pig carcasses were determined according to the carcasses being exposed to air (on ground or in tree), buried or in water, 

http://www.ijarset.com/


      
         

        
ISSN: 2350-0328 

International Journal of Advanced Research in Science, 

Engineering and Technology 

Vol. 2, Issue 9 , September 2015 

 

Copyright to IJARSET                                                           www.ijarset.com                                                                          840 

 

 

an observation that shows that certain species may be ecological indicators of where the animal was placed [63]. 

Broadhead [75] found the nematoceran, Trichocera saltator in a corpse during an extremely cold period of the year. No 

trichocerids were known as necrophages until Erzinclioglu [76] studies the larvae of T. annulata found in a corpse, 

determined their developmental time, and established these flies as possible indicator of the time of death of a person 

during winter months when few other insects are active. Predators and parasitoids are very mixed group of arthropods 

whose potential for forensic information has not been well studied. Predators may be so voracious as to eliminate 

competing species. A hymenopterous parasitoids of Diptera Nasonia vitripennis, was found in fly pupae taken from a 

corpse [77]. 

Insects are usually the first organisms to arrive on a dead body, and they colonize in a predictable sequence. A 

dead body, whether human or animal, is a large food resource for a great many creatures and supports a large and 

rapidly changing fauna as it decomposes [78]. Dead body progresses through a recognized sequence of decomposing 

stages, from fresh to skeletal, over a period of time. A corpse goes through physical, biological and chemical changes 

during its decomposition [79-81].  

There is an organized pattern in the successional development of insect fauna on carrion worldwide, but way 

of the pattern may vary enormously between geographical regions and from one locality to another [82,83]. Carrion, 

dead or decaying flesh, serves as a breeding and feeding habitat for carrion feeding insect species; therefore, when an 

organism dies, it remains form an important habitat [84,85]. The most common fly species is the blow fly [86,87], in 

addition to the blow fly, flesh flies (Sarcophaga sp.) also feed on carrion and lay live larvae on decaying matter [88,89] 

and are found everywhere in various environmental conditions. There are number of studies on carrion breeding 

Diptera which shows that species specialize along niche dimensions of season, carcass size, or state of decomposition 

[88,89]. 

Insects colonize a corpse in a definite fashion; so, both the presence and absence of a species may indicate 

PMI [90-95].  Factors that appear to influence succession pattern include the illumination of the scene, size of the 

cadaver, time of the year and type of habitat [20,96-98]. Succession research is extremely labor intensive. It is difficult 

to produce replicated data suitable for a traditional type of statistical confidence interval about a PMI estimate [99,100]. 

Computer resampling methods [100,101] may overcome this limitation. Therefore, there is a great opportunity to 

increase such computer intensive applications in succession research.  It has long been observed that the adults of 

different carrion fly species differ in preference for habitat type [67,99]. Therefore, it may be possible to determine that 

a corpse was moved following death, if the immature insects in a corpse are not typical of the site where the body 

occurs [20,100].  

Amendt et al. [99] moved piglet carcasses between rural and urban sites in Germany, following one week of 

exposure to insect colonization, while leaving others in place. Although no carrion insect species was unique to a 

habitat, habitat specific difference in the proportion of each species infesting a piglet could identify the habitat in which 

a carcass was first colonized. However, the experiments demonstrate that caution must be used in determining whether 

remains have been moved based solely on entomological evidence.  

PMI refers to the time between the death and discovery of a corpse [2,3]. There are several natural processes 

associated with decomposition, such as rigor mortis or livor mortis, that can be used to estimate the PMI [3,100,101], 

but many of these are reciprocal functions and become inaccurate in application very quickly [3,102]. Furthermore, 

they are limited to the first 72 h after death [3,100]. However, during that 72 h and well beyond, insects can be a very 

powerful tool for estimating the minimum time since death. Depending on the level of accessibility and environmental 

conditions, necrophagous insects will promptly colonize a fresh corpse. 

Usually the first taxa to arrive on a body are flies (Diptera), mainly blow flies and flesh flies. They can locate 

an odor source with great spatial precision and deposit their eggs on a corpse within few minutes [79,103] or even few 

seconds [104] after death. 

By the beginning of the 21
st
  century, forensic entomology had been accepted in many countries like Australia 

[105-110], Brazil [111], Canada [112], China [113-118], France [119], Germany [120-121], Hungary [122], India [123], 

Italy [124,125], Japan [126], Korea [127,128], Malaysia [129,130], Pakistan [131], Poland [132], Portugal [133], South 

Africa [134], Thailand [135], Taiwan [136], UK [137] and USA [138-143], as an important forensic tool. Singh et al. 

[144] have provided an extensive review of forensic entomology. Apart from the two books mentioned already more 

books have been published dealing extensively with the subject [78, 97,145-150]. 
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V. INDIAN HISTORY OF FORENSIC ENTOMOLOGY 

 

 Forensic entomology in India as authors emphasized in its infancy state and very few workers are pursuing 

their research in this field. Mackenzie (Indian Medical Gazette, 1889) has done the earliest work, in which he made 

observations on dead bodies about the times of appearance of eggs and maggots. Dr. Pankaj Kulshrestha of Medico 

Legal Institute, MP has published few papers in case studies of post mortem interval estimation based on flies infesting 

human corpses [151-153]. Dr. Devinder Singh (Second author) has done a lot of work on various aspects of this field. 

He worked with Dr. Bernard Greenberd, pioneer in the field of Forensic entomology, at University of Illinois at 

Chicago. Singh and Greenberg [154,155] identified the blow flies on the basis of egg morphology and studied the 

survival after submergence in five species of blow flies. Senior author has been the Principal Investigator in a major 

research project sponsored by Department of Science and Technology, Government of India (1998-2001). 

Life history, bionomics and reproduction behavior of blow flies C. megacephala, C. rufifacies and Lucilia 

cuprina was studies by Subramanian and Mohan [156]. Rao et al. [157] carried out experiments on the developmental 

stages of the maggots to estimate time since death. Kashyap and Pillay [156,159] proved that entomological method is 

important than other methods for estimating post mortem interval by observing sixteen infested cadavers.  

Bharti and Singh [160] carried out insect faunal succession on decaying rabbit carcasses at Punjabi University, 

Patiala (Punjab), India, from March 1997 to December 1999. They recognized four stages of decomposition, i.e., fresh, 

bloated, decay and dry. A total of 38 insect species belonging to 4 orders and 13 families were recorded. Diptera, 

Coleoptera and Hymenoptera dominated the carrion fauna. Calliphorids were the first to arrive in all the seasons of the 

year. Five species of Calliphoridae, four of Sarcophagidae, ten of Muscidae, and one each from Anthomyiidae and 

Otitidae were observed on rabbit carcasses. Representatives of six Coleopteran families, i.e., Staphylinidae, Histeridae, 

Cleridae, Dermestidae, Tenebrionidae, and Silphidae, were recorded. Eight species belonging to family Formicidae 

(Hymenoptera) and only one species of order Lepidoptera were recorded on carrion. Gupta and Setia [21] described the 

past, present and future status of Forensic entomology in India. Singh and Bharti [161] studied the nocturnal 

oviposition behavior of Indian species blow flies. Bharti and Singh [162] demonstrated the succession pattern of insect 

species on rabbit carcasses. 

  

VI. CONCLUSION 

 

 It is evident from the foregoing discussion that the field of molecular forensic entomology has been rapidly 

growing around the world for the last fifteen years. Forensic entomology has a better position in countries like America, 

Canada, Europe, Australia and South East Asia. The status of forensic entomology in India is quite encouraging and it 

is desirable to focus on this field in future. A lot of work still has to be done in India to make this field good enough to 

be utilized in the medico-legal investigations. So, future workers from Science and Law background are hereby 

strongly encourage to choose this wonderful field in their respective research endeavors. 

 

REFERENCES 

 
[1] J. Amendt, C.P. Campobasso, E. Gaudry, C. Reiter, H.N. LeBlanc and M.J.R. Hall, ―Best practice in forensic entomology–standards and 

guidelines‖, International Journal of Legal Medicine, 121, pp. 90-104, 2007. 
[2] E.P. Catts, ―Problems in estimating the postmortem interval in death investigations‖, Journal of Agricultural Entomology, 9(4), pp. 245–255,1992.  

[3] J. Amendt, C.S. Richards, C.P. Campobasso, R. Zehner and M.J.R. Hall, ―Forensic entomology: applications and limitations‖, Forensic Science 

and Medical Pathology, 7, pp. 379-392, 2011. 
[4] G.S. Anderson, ―The Use of Insects in Death Investigations: an Analysis of Cases in British Columbia over a Five Year Period‖,. Canadian 

Society Forensic Science Journal, 28(4), pp.277-292, 1992. 

[5] Z. Erzinclioglu, ―Maggots, Murder and Men, 2nd Edition, Harley Books, Colchester, UK, pp, 256, 2000. 
[6] J.B. Keiper and D.A. Casamatta, ―Benthic organisms as forensic indicators‖, Journal North American Benthologicical Society, 20, pp. 311-324, 

2001. 

[7] N.R. Hobischak and G.S. Anderson, ―Time of submergence using aquatic invertebrate succession and decompositional changes‖, Journal of 
Forensic Science, 47(1), pp. 142-151, 2002. 

[8] J. Oliveira-Costa and C.A. Mello-Patiu, ―Application of forensic entomology to estimate of the postmortem interval (PMI) in homicide 

investigations‖, Aggrawal‘s Internet Journal of Forensic Medicine and Toxicology, 5(1), pp. 40-44, 2004. 
[9] E. Gaudry, L. Dourel, R. Zehner and J. Amendt, ―Quality assurance in forensic entomology: why, how and who? Proceedings of European 

Association Forensic Entomology Conference, 29-30, London, p. 21, 2004. 

[10] B.E. McKnight, ―The Washing Away of Wrongs : Forensic Medicine in Thirteenth Century China‖, trans. S. Tzu., University of Michigan, Ann 
Arbor, pp. 196, 1981. 

[11] R.D. Hall, ―Medicocriminal entomology. In: Entomology and death: a procedural guide‖, Catts, E.P. and Haskell, N.H. (Eds.), Clemson, SC, 

Joyce‘s Print Shop, pp. 1-8, 1990. 

http://www.ijarset.com/


      
         

        
ISSN: 2350-0328 

International Journal of Advanced Research in Science, 

Engineering and Technology 

Vol. 2, Issue 9 , September 2015 

 

Copyright to IJARSET                                                           www.ijarset.com                                                                          842 

 

 

[12] M. Harvey, ―A molecular study of the forensically important Calliphoridae (Diptera): implications and applications for the future of forensic 
entomology. Ph.D. thesis. Center for Forensic Science, The University of Western Australia, 2006. 

[13] R.D. Hall, ―Introduction: Perceptions and Status of Forensic Entomology‖,  In:  Forensic entomology: the utility of arthropods in legal 

investigations, Bryd, J.H. and Castener, J.H. (Eds.), CRC Press LLC, Boca Raton, Florida, pp. 1-16, 2001. 

[14] M. Hall and J. Amendt, ―Forensic entomology–scientific foundations and applications‖, Forensic Science International, 169S, pp. S27‐S28, 

2007. 
[15] N.H. Haskell, R.D. Hall, V.J. Cervenka and M.A. Clark, ―On the body: insect‘s life stage presence, their postmortem artifacts. In: Haglund WD, 

Sorg MH (Eds.) Forensic taphonomy: the postmortem fate of human remains. CRC, Boca Raton, Fla., pp. 415-448, 1997. 

[16] P. Megnin, ―La Faune des Cadavres. Encyclopédie Scientifiques des Aide Memoire‖, Masson, Gauthier-Villars et Fils, Paris, pp. 214, 1894. 
[17] M. Benecke, ―A brief history of forensic entomology‖, Forensic Science International, 120, pp. 2-14, 2001. 

[18] F. Redi, ―Esperienze intorni alla generazionw dwgl insect‖, Insegna della Stella, Florence, 1668. 
[19] P. Yovanovitch, ―Entomologie appliqué a la medicine legale‖, Ollier-Henry, Paris, p.123, 1888. 

[20] J. Amendt, R. Krettek and R. Zehner, ―Forensic entomology‖, Naturwissenschaften, 91, pp. 51-65, 2004. 

[21] A. Gupta and P. Setia, ―Forensic entomology-past, present and future‖, Aggrawal‘s Internet Journal Forensic Medicine Toxicology, 5(1), pp. 50-
53, 2004. 

[22] H. Reinhard, ―Beitrage zur Graberfauna‖, Verh Kaiserl.  Konigl. Zool. Bot. Ges. Wien, 31, pp. 207-210, 1882. 

[23] H. Schmitz, ―Phoriden in doodkiste‖, Natuurhist Maandbl, 17, pp. 150-153, 1928. 
[24] F. Karsch, ―Uber Leichenwurmer (On corpse worms)‖, Naturwiss Wochenschr, 3, pp. 88-90, 1888. 

[25] Anon, ―Report on C. Strauch C, Die Fauna der Leichen‖, In: Verhandlungen der VII. Tagung der Deutschen Gesellschaft fur, 1912.  

[26] Gerichtliche Medizin. Vjschr Gerichtl Med, 43(Suppl. 2): 44-49. 
[27] M. Benecke, ―A brief history of forensic entomology‖, Forensic Science International, 120, pp.  2-14, 2001. 

[28] S. Blankaart, ―Schauplatz derer Raupen‖, Wurm und Maden. Leipzig, 1690. 

[29]L.J.K. Mende,  ―Ausfuhrliches Handbuch der gerichtlichen Medizin fur Gesetzgeber‖, Rechtsgelehrte, Aerzte und Wundaerzte. Volume 5, Dyk, 
pp. 385, 1829. 

[30] M.J.B. Orfila and C.A. Lesueur, ―Traite des exhumations juridiques‖, Paris, pp. 387, 1831. 

[31] F.L. Krahmer, ―Handbuch der gerichtlichen Medizin‖, 2. Aufl.Berlin, 1857. 
[32] M. Bergeret, ―Infanticide. Momification naturelle du cadavre Decourverte du cadavre d'un enfant nouveau-ne dans une cheminee ou ils'etait 

momifie. Determination de l'epoque de la naissance par la presence de nymphes et de larves d'insects dans le cadavre, et par l'etude de leurs 

metamorphoses (Homicide of a new born child found in achimney and its natural mummification (Determination of postmortem interval by the use 
of insect larvae and their metamorphosis) ‖, Ann Hyg Med Leg, 4: 442-452, 1855. 

[33] A. Weismann, ―Die nachembryonale Entwicklung der Musciden nach Beobachtungen an Musca vomitoria und Sarcophaga carnaria‖, 

Zeitschrift fur Wissenschaftliche Zoologie, 14, pp. 187-336, 1864. 
[34] G. Hauser, ―Ein Beitrag zum Madenfraß an menschlichen Leichen‖, Dtsch. Z. Gesamte Gerichtl. Med., 7, pp. 179-192, 1926. 

[35] P. Schneider, ―Leichenzerstrung durch Madenfra. Wie lange lag die Leiche im Gebusch?‖, Arch Kriminol, 98, pp. 216-221, 1936. 

[36] M.E. Fuller, ―The insect inhabitants of carrion: a study in animal ecology‖, Bulletin of Council of Scientific and Industrial Research Australia, 
82, pp. 1-62, 1934. 

[37] G.F. Bornemissza, ―An analysis of arthropod succession in carrion and the effect of its decomposition on the soil fauna‖, Australian Journal of 

Zoology, 5, pp. 1-12, 1957. 
[38] J. Leclercq and M. Leclercq, ―Donnees bionomiques pour Calliphora erythrocephala (Meigen) et cas d' application a la medecine legale‖, 

Bulletin of Society of Entomology France, 53, pp. 101-103, 1948. 

[39] M. Leclercq, ―Entomologie et medecine legale, datation de la mort, observation indite‖, Revue Médicale de Liège, 38, pp. 735-738, 1983. 

[40] M. Leclercq, ―Entomologie appliquée à la Médecine légale. Ses origines, son evolution‖, Acta Medicinae Legalis et Socialis, 38(1),pp. 225-233, 

1988. 

[41] M. Leclercq, ―Comment réaliser une expertise médico-légale entomologique?‖, Acta Medicinae Legalis et Socialis, 38(1), pp. 233-240, 1988. 
[42] M. Leclercq, ―Expertises médico-légales. Quelques exemples‖, Acta Medicinae Legalis et Socialis, 38(1), pp. 247-255, 1988. 

[43] P. Nuorteva, ―Studies on the significance of flies in the transmission of poliomyelitis. The composition of the blowfly fauna in different parts of 

Finland during the year 1958‖, Anneles Entomologici Fennici, 25, pp. 137-162, 1959. 
[44] P. Nuorteva, ―The flying activity of blowflies (Diptera, Calliphoridae) in subarctic conditions‖, Anneles Entomologici Fennici, 31,pp. 242-245, 

1965. 

[45] P. Nuorteva, M. Isokoski and K. Laiho, ―Studies on the possibilities of using blowflies (Diptera) as medicolegal indicators in Finland.1. Report 
of four indoor cases from the city of Helsinki‖, Anneles Entomologici Fennici, 33, pp. 217-225, 1967. 

[46] P. Nuorteva, H. Schumann, M. Isokoski and K. Laiho, ―Studies on the possibilities of using blowflies (Diptera, Calliphoridae) as medicolegal 

indicators in Finland. Four cases where species identification was performed from larvae‖, Anneles Entomologici Fennici, 40(2), pp. 70-74, 1974. 
[47] M. Leclercq and G. Brahy, ―Entomologie et médicine légale: origines, evolution, actualization‖, Revue Médicale de Liège, 45, pp. 348-358, 

1990. 

[48] M. Leclercq, P. Dodinval, P. Piette and C. Verstraeten, ―Exemple d‘une cooperation entre médecin-légiste, odontologiste et entomologistes. 
Identification d‘ossements humains, datation de la mort et fixation du lieu du crime‖, Revue Médicale de Liège, 46, pp. 583-591, 1991. 

[49] C. Reiter and G. Wolleneck, ―Bemerkungen zur Morphologie forensisch bedeut samer Fliegenmaden‖, Z. F. Rechtsmed., 89, pp. 197-206, 1982. 

[50] C. Reiter and G. Wolleneck, ―Zur Artbestimmunq der Maden Forensisch bedeutsamer Schmei fliegen‖, Z. F. Rechtsmed., 90, pp. 309-316, 1983. 
[51] C. Reiter and G. Wolleneck, ―Zur Artbestimmunq der Puparien Forensisch bedeutsamer Schmei fliegen. Z. F. Rechtsmed, 90, pp. 61-69, 1983. 

[52] C. Reiter, ―ZumWachstumsverhalten der Maden der blauen Schmeiβfliege Calliphora vicina‖, Z.F. Rechtsmed, 91, pp. 295–308, 1984. 
[53] M.I. Marchenko, ―Classifying of cadaveric entomofauna. Biology of flies: the forensic medical role‖, Sudebno Meditsinskaia Ekspertiza, 23, pp. 

17-20, 1980. 

[54] M.I. Marchenko, ―Medico-legal relevance of cadaver entomofauna for the determination of the time since death‖, Acta Medicinae Legalis et 
Socialis., 38(1), pp. 257-302, 1988. 

[55] M.I. Marchenko, ―Medicolegal relevance of cadaver entomofauna for the determination of time since death‖, Forensic Science International, 120, 

pp. 89-109, 2001. 

http://www.ijarset.com/


      
         

        
ISSN: 2350-0328 

International Journal of Advanced Research in Science, 

Engineering and Technology 

Vol. 2, Issue 9 , September 2015 

 

Copyright to IJARSET                                                           www.ijarset.com                                                                          843 

 

 

[56] M. Leclercq, ―Entomologie et medecine legale, datation de la mort, observation indite‖, Revue Medicale de Liege, 38, pp. 735-738, 1983. 

[57] W.C. Rodriguez and W.M. Bass, ―Insect activity and its relationship to decay rates of human cadavers in East Tennessee‖, Journal of Forensic 

Science, 28, pp. 423-432, 1983. 

[58] E.B. Vinogradova and M.J. Marchenko, ―The use of temperature parameters of fly growth in the medicolegal practice‖, Sudebno Meditsinskaia 
Ekspertiza, 27, pp. 16-19, 1984. 

[59] B. Greenberg, ―Forensic entomology: case studies‖, Bulletin of Entomological Society of America, 31, pp. 25-28, 1985. 

[60] M.L. Goff, C.B. Odom and M. Early, ―Estimation of postmortem interval by entomological techniques: a case study from Oahu, Hawaii‖, 
Bulletin of the Society of Vector Ecology, 11, pp. 242-246, 1986. 

[61] W.D. Lord, E.P. Catts, D.A. Scarboro and D.B. Hadfield, ―The green blowfly, Lucilia cuprina (Meigen), as an indicator of human postmortem 

interval: a case of homicide from Fort Lewis, Washington‖, Bulletin of the Society of Vector Ecology, 11,pp. 271-275, 1986. 
[62] K. Nishida, S. Shinonaga and R. Kano, ―Growth tables of fly larvae for the estimation of postmortem intervals‖, Ochanomizu Med. J., 34, pp. 9-

24, 1986. 

[63] F. Introna, B.M. Altamura, A. Dell' Erba and V. Dattoli, ―Time since death definition by experimental reproduction of Lucilia sericata cycles in 
growth cabinet‖, Journal of Forensic Science, 34(2), pp. 478-480, 1989. 

[64] B. Keh, ―Scope and applications of forensic entomology‖, Annual Review of Entomology, 30, pp. 137-154, 1985. 

[65] E.P. Catts and M.L. Goff, ―Forensic entomology in criminal investigations‖, Annual Review of Entomology, 37, pp. 253-272, 1992. 
[66] K.G.V. Smith, ―A manual of forensic entomology‖, The British Museum (Natural History), London and Cornell University Press, pp. 204, 1986. 

[67] N.H. Haskell and E.P. Catts, ―Entomology and Death: A ProceduralsGuide‖, Joyce‘s Print Shop, Clemson, SC, pp. 52-97, 1990. 

[68] K.R. Norris, ―The bionomics of blowflies‖, Annual Review of Entomology, 10,pp. 47-48, 1965. 
[69] G.E. Bohart and J.L. Gressitt, ―Filth-inhabiting flies of Guam‖, Bull. Bernice P. Bishop Mus., 204, pp. 1-152, 1951. 

[70] S.D. Beck, ―Insect thermoperiodism‖, Annual Review of Entomology, 29, pp. 91-108, 1983. 

[71] J.A. Payne, ―A summer carrion study of the baby pig, Sus scofa Linnaeus‖, Ecology, 46(5), pp.  592-602, 1965. 
[72] M.A. Hoy, ―Molecular systematic and evolution in arthropods‖, In: Insect molecular genetics, an introduction to principles and applications, 2nd 

Edition, Academic Press, San Diego, CA,USA, pp. 544, 2003. 

[73] J.A. Payne and E.W. King, ―Coleoptera associated with pig carrion‖, Entomol. Mon. Mag., 105, pp. 224-232, 1970. 

[74] M.N. Nelder and W.K. Reeves, ―Ectoparasites of road-killed vertebrates in northwestern South Carolina, USA‖, Veterinary Parasitology, 129, 

pp. 313-322, 2005. 

[75] J.A. Payne and W.R.M. Mason, ―Hymenoptera associated with pig carrion‖, Proceedings of the Entomological Society of Washington, 73, pp. 
153-162, 1971. 

[76] E.C. Broadhead, ―Larvae of trichocerid flies found in human corpse‖, The Entomologists‘s  Monthly Magazine, 116(1388-1391), pp. 23-24, 

1980. 
[77] Y.Z. Erzinclioglu, ―The application of entomology to forensic medicine‖, Medicine, Science and the Law, 23, pp. 57-63, 1983. 

[78] M. Leclercq, ―Entomologie et Medecine Legale, Masson, Paris/NewYork/Barcelone/Milan: pp. 100, 1978. 

[79] J.H. Byrd and J.L. Castner, ―Insects of forensic importance‖, In: Forensic entomology—the utility of arthropods in legal investigations. Byrd, 
J.H. and Castner, J.L. (Eds.), CRC Press, Boca Raton, pp. 43-80, 2001. 

[80] R. Van den Oever, ―A review of the literature as to the present possibilities and limitations in estimating the time of death‖, Medicine, Science 
and the Law, 16, pp. 269-276, 1976. 

[81] J.I. Coe and W.J. Curran, ―Definition and time of death. In: Modern Legal Psychiatry and Forensic Science‖, Curran, W.J., McGarry, A.L. and 

Petty, C.S. (Eds.) F.A. Davis Co, Philadelphia, pp, 141-169,1980. 
[82] C. Henssge, B. Madea, B. Knight, L. Nokes and T. Krompecher, ―The estimation of the time since death in the early postmortem interval‖, 

Arnold, Boston, pp. 450, 1995. 

[83] H.C. Chin, S. Sulaiman, H. Othman, J. Jeffery, H. Kurahashi and B. Omar, ―Insect succession associated with Hanging pig carcass placed in an 

oil palm plantation in Malaysia‖, Sains Malaysiana, 39(6), pp. 921-926, 2010. 

[84] J. Krikken and J. Huijbregts, ―Insects as forensic informants: the Dutch experience and procedure‖, Proceedings of Section Experimental and 

Applied Entomology New Amsterdam, 12, pp. 159-164, 2001. 
[85] M.D. Johnson, ―Seasonal and microseral variation in the insect populations on carrion‖, American Midland, Naturalist, 93, pp. 79-90, 1975. 

[86] M.S. Abdul-Rassoul, R.S.H. Augul and H.H. Al-Saffar, ―Seasonal abundance of third instar larvae of flies (Order: Diptera) on the exposed 

carcasses‖, Bull. Iraq Nat. Hist. Mus., 10(4), pp. 1-9, 2009. 
[87] R.J. Putman, ―Dynamics of the Blowfly, Calliphora erythrocephala within carrion‖, Journal of Animal Ecology, 46, pp. 853-866, 1977. 

[88] S.S. Roback, ―The Evolution and taxonomy of the Sarcophaginae (Diptera: Sarcophagidae)‖, Quarterly Review of Biology, 31, pp. 309-310, 

1956. 
[89] K.A. Kneidel, ―Influence of carcasses taxon and size on species composition of carrion breeding Diptera‖, American Midland Naturalist, 111, pp. 

57-63, 1984. 

[90] K.A. Hewadikaram and M.L. Goff, ―Effect of carcass size on rate of decomposition and arthropod succession patterns‖, American Journal of 
Forensic Medicine and Pathology, 12(3), pp. 235-240, 1991. 

[91] G.S. Anderson, ―Forensic entomology in British Columbia: a brief history‖, Journal of Entomological Society of British Columbia, 98, pp. 127-

135, 2001. 
[92] G.S. Anderson, ―Succession on carrion and its relationship to determining time of death‖, In: Forensic entomology: the utility of arthropods in 

legal investigations. Byrd, J.H. and Castner,J.L. (Eds.), Boca Raton, CRC, pp. 143-175, 2001. 

[93] M. Grassberger and C. Frank, ―Initial study of arthropod succession on pig carrion in a central European urban habitat‖, Journal of Medical 
Entomology, 41(3), pp. 511-523, 2004. 

[94] K.L. Tabor, C.C. Brewster and R.D. Fell, ―Analysis of the successional patterns of insects on carrion in southwest Virginia‖, Journal of Medical 

Entomology, 41(4), pp. 785-795, 2004. 
[95] G.D. DeJong and W.W. Hoback, ―Effect of investigator disturbance in experimental forensic entomology: succession and community 

composition‖, Medical and Veterinary Entomology, 20, pp. 248-258, 2006.  

[96] N.R. Hobischak, S.L. VanLaerhoven and G.S. Anderson, ―Successional patterns of diversity in insect fauna on carrion in sun and shade in the 
Boreal Forest Region of Canada near Edmonton, Alberta‖, Canadian Entomologist, 138, pp. 376-383, 2006. 

http://www.ijarset.com/


      
         

        
ISSN: 2350-0328 

International Journal of Advanced Research in Science, 

Engineering and Technology 

Vol. 2, Issue 9 , September 2015 

 

Copyright to IJARSET                                                           www.ijarset.com                                                                          844 

 

 

[97] J.E. Joy, N.L. Liette and H.L. Harrah, ―Carrion fly (Diptera: Calliphoridae) larval colonization of sunlit and shaded pig carcasses in West 
Virginia, USA‖, Forensic Science International, 164, pp. 183-192, 2006. 

[98] J. Amendt, C.P. Campobasso, M.L. Goff and M. Grassberger, ―Current concepts in forensic entomology‖, Springer Dordrecht Heidelberg 

London, New York, pp. 376, 2010. 
[99] L.R. LaMotte and J.D. Wells, ―p-Values for Postmortem Intervals from Arthropod Succession Data‖, Journal of Agricultural. Biologicla and 

Environmental Statistics, 5(1),pp.58-68, 2000. 

[100] K. Schoenly, ―A statistical analysis of successional patterns in carrion-arthropod assemblages: implications for forensic entomology and 
determination of the postmortem interval‖, Journal of Forensic Science, 37(6), pp. 1489-1513, 1992. 

[101] C.P. Campobasso, G. Di Vella and F. Introna, ―Factors affecting decomposition and Diptera colonization‖, Forensic Science International, 120, 

pp. 18-27, 2001. 
[102] C.P. Campobasso, J.G. Linville, J.D. Wells and F. Introna, ―Forensic genetic analysis of insect gut contents‖, American Journal of Forensic 

Medicine and Pathology, 26(2), pp. 161-165, 2005. 

[103] B. Bourel, B. Callet, V. Hedouin and D. Gosset, ―Flies eggs: a new method for the estimation of short-term post-mortem interval‖, Forensic 
Science International, 135(1), pp. 27-34, 2003. 

[104] K. Tullis and M.L. Goff, ―Arthropods succession in exposed carrion in a tropical rainforest on Oahu, Hawaii‖, Journal of Medical Entomology, 

24, pp. 332-339, 1987. 
[105] G.D. DeJong, ―An annotated checklist of the Calliphoridae (Diptera) of Colorado, with notes on carrion associations and forensic importance‖, 

Journal of Kansas Entomological Society, 67(4), pp. 378-385, 1995. 

[106] M.L. Harvey, I.R. Dadour and S. Gaudieri, ―Mitochondrial DNA cytochrome oxidase I gene: potential for distinction between immature stages 
of some forensically important fly species (Diptera) in western Australia‖, Forensic Science International, 131, pp. 134-139, 2003. 

[107] M.L. Harvey, M.W. Mansell, M.H. Villet and I.R. Dadour, ―Molecular identification of some forensically important blowflies of southern 

Africa and Australia‖, Medical and Veterinary Entomology, 17, pp. 363-369, 2003. 
[108] J.F. Wallman, R. Leys and K. Hogendoorn, ―Molecular systematics of Australian carrion –breeding blowflies (Diptera: Calliphoridae) based on 

mitochondrial DNA‖, Invertebrate Systematics, 19, pp. 1-15, 2005. 

[109] L.A. Nelson, J.F. Wallman and M. Dowton, ―Using COI barcodes to identify forensically and medically important blowflies‖, Medicla and 

Veterinary Entomology, 21, pp. 44-52, 2007. 

[110] L.A. Nelson, J.F. Wallman and M. Dowton, ―Identification of forensically important Chrysomya (Diptera: Calliphoridae) species using the 

second ribosomal internal transcribed spacers (ITS2)‖, Forensic Science International, 177(2-3), pp. 238-247, 2008. 
[111] G.T. Duarte, M.L.D. Azeredo-Espin and C.M. Junqueira, ―The mitochondrial control region of blowflies (Diptera: Calliphoridae): a hot spot 

for mitochondrial genome rearrangements‖, Journal of Medical Entomology, 45(6), pp. 667-676, 2008. 

[112] A.D. Roe and F.A.H. Sperling, ―Patterns of evolution of mitochondrial cytochrome c oxidase I and II DNA and implications for DNA 
barcoding‖, Molecular and Phylogenetic Evolution, 44, pp. 325-345, 2007. 

[113] Q.L. Liu, J.F. Cai, Y.D. Guo, X.H. Wang, Y. Gu, J.F. Wen, F.M. Meng and W.P. Yi, ―Identification of forensically significant calliphorids 

based on mitochondrial DNA cytochrome oxidase I (COI) gene in China‖, Forensic Science International, 207, pp. e64-e65, 2011. 
[114] Y. Guo, C. Jifeng, W. Xinghua, L. Lingmei, L. Qinlai, L. Xiang, C. Tunfeng, M. Zhong, W. Xiang and W. Jifang, ―Identification of 

forensically important sarcophagid flies (Diptera: Sarcophagidae) based on COI gene in China‖, Romanian Journal of Legal Medicine, 18, pp. 217-
224, 2010.  

[115] Y.D. Guo, J.F. Cai, X. Li, F. Xiong, R.N. Su, F.L. Chen, Q.L. Liu, X.H. Wang, Y.F. Chang, M. Zhong, X. Wang and J.F. Wen, ―Identification 

of the forensically important sarcophagid flies Boettcherisca peregrina, Parasarcophaga albiceps and Parasarcophaga dux (Diptera: Sarcophagidae) 
based on COII gene in China‖, Tropical Biomedicine, 27, pp. 451-460, 2010. 

[116] Y.D. Guo, J.F. Cai, F.M. Meng, Y.F. Chang, Y. Gu, L.M. Lan, L. Liang and J.F. Wen, ―Identification of forensically important flesh flies 

based on a shorter fragment of the cytochrome oxidase subunit I gene in China‖, Medical and Veterinary Entomology, 

26(3), pp. 307–313,2011. 

[117] Y.D. Guo, J. Cai, Y. Chang, X. Li, Q. Liu, X. Wang, M. Zhong, J.F. Wen and J. Wang, ―Identification of forensically important sarcophagid 

flies (Diptera: Sarcophagidae) in China, based on COI and 16S rDNA gene sequences‖, Journal of Forensic Science, 56(6), pp. 1534-1540, 2011. 
[118] Y.D. Guo, J.F. Cai, F. Xiong, H.J. Wang, J.F. Wen, J.B. Ji and Y.Q. Chen, ―The utility of mitochondrial DNA fragments for genetic 

identification of forensically important sarcophagid flies (Diptera: Sarcophagidae) in China‖, Tropical Biomedicine, 29(1), pp. 51-60, 2012. 

[119] Y. Malgorn and R. Coquoz, ―DNA typing for identification of some species of Calliphoridae: An interest in forensic entomology‖, Forensic 
Science International, 102, pp. 111-119, 1999. 

[120] R. Zehner, J. Amendt, S. Schutt, J. Sauer, R. Krettek and D. Povolny, ―Genetic identification of forensically important flesh flies (Diptera: 

Sarcophagidae)‖, International Journal of Legal Medicine, 118, pp. 245-247, 2004. 
[121] S. Reibe, J. Schmitz and B. Madea, ―Molecular identification of forensically important blowfly species (Diptera: Calliphoridae) from 

Germany‖, Parasitology Ressearch, 106, pp. 257-261, 2009. 

[122] M.J.R. Hall, Z.J.O. Adams, N.P. Wyatt, J.M. Testa, W. Edge, M. Nikolausz, R. Farkas and P.D. Ready, ―Morphological and mitochondrial 
DNA characters for identification and phylogenetic analysis of the myiasis causing flesh flies Wohlfahrtia magnifica and its relatives, with a 

description of Wohlfahrtia monegrosensis sp. n. Wyatt and Hall‖, Medical and Veterinary Entomology, 23(suppl. 1), pp. 59-71, 2009. 

[123] N. Bajpai and R.R. Tewari, ―Mitochondrial DNA sequence-based phylogenetic relationship among flesh flies of the genus Sarcophaga 
(Sarcophagidae: Diptera)‖, Journal of Genetics, 89, pp. 51-54, 2010. 

[124] F. Alessandrini, M. Mazzanti, V. Onofri, C. Turchi and A. Tagliabracci, ―MtDNA analysis for genetic identification of forensically important 

insects. Forensic Science International: Genetics Supplement Series, 1, pp. 584-585, 2008. 
[125] M. Mazzanti, F. Alessandrini, A. Tagliabracci, J.D. Wells and C.P. Campobasso, ―DNA degradation and genetic analysis of empty puparia: 

genetic identification limits in forensic entomology‖, Forensic Science International, 195, pp. 99-102, 2010. 

[126] K. Saigusa, M. Takamiya and Y. Aoki, ―Species identification of the forensically important flies in Iwate prefecture, Japan based on 
mitochondrial cytochrome oxidase gene subunit I (COI) sequences‖, Legal Medicine, 7, pp. 175-178, 2005. 

[127] S.H. Park, Y. Zhang, H. Piao, D.H. Yu, H.J. Jeong and G.Y. Yoo, ―Sequences of the cytochrome c oxidase subunit I (COI) gene are suitable 

for species identification of Korean Calliphorinae flies of forensic importance (Diptera: Calliphoridae)‖, Journal of Forensic Science, 54, pp. 1131-
1134, 2009.  

http://www.ijarset.com/


      
         

        
ISSN: 2350-0328 

International Journal of Advanced Research in Science, 

Engineering and Technology 

Vol. 2, Issue 9 , September 2015 

 

Copyright to IJARSET                                                           www.ijarset.com                                                                          845 

 

 

[128] S.H. Park, Y. Zhang, H. Piao, D.H. Yu, H.J. Jeong, G.Y. Yoo, U. Chung, T.H. Jo and J.J. Hwang, ―Use of cytochrome c oxidase subunit I (COI) 
Nucleotide Sequences for Identification of Korean Luciliinae Fly Species (Diptera: Calliphoridae) in Forensic Investigations‖, Journal of Korean 

Medical Science, 24, pp. 1058-1063, 2009. 

[129] S.H. Tan, E.M. Aris, J. Surin, B. Omar, H. Kurahashi and Z. Mohamed, ―Sequence variation in the cytochrome oxidase subunit I and II genes 
of two commonly found blow fly species Chrysomya megacephala (Fabricius) and Chrysomya rufifacies (Macquart) Diptera: Calliphoridae) in 

Malaysia‖, Tropical Biomedicine, 26(2), pp. 173-181, 2009. 

[130] S.W. Tan, M. Rizman-Idid, E. Mohd-Aris and H. Kurahashi, ―DNA-based characterisation and classification of forensically important flesh 
flies (Diptera: Sarcophagidae) in Malaysia‖, Forensic Science International, 199, pp. 43-49, 2010. 

[131] F. Zaidi, S.J. Wei, M. Shi and X.X. Chen, ―Utility of multi-geneloci for forensic species diagnosis of blowflies‖, Journal of Insect Science, 

11(59) 1-12, 2011. 
[132] T. Malewski, T. Draber-Monko, J. Pomorski, M. Los and W. Bogdanowicz, ―Identification of forensically important blowfly species (Diptera: 

Calliphoridae) by high-resolurion melting PCR analysis‖, International Journal of Legal Medicine, 124, pp. 277-285, 2010. 

[133] L.M. Caine, F.C. Real, M.I. Salona-Bordas, M.M.D. Pancorbo, G. Lima, T. Magalhaes and F. Pinheiro, ―DNA typing of Diptera collected from 
human corpses in Portugal‖, Forensic Science International, 184, pp. 21-23, 2009. 

[134] F. Pereira, J. Carneiro and B. van Asch, ―A guide for mitochondrial analysis non-human forensic investigations‖, Open Forensic Science 

Journal, 3, pp. 33-44, 2010. 
[135] K. Preativatanyou, N. Sirisup, S. Payungporn, Y. Poovorawan, U. Thavara, A. Tawatsin, S. Sungpradit and P. Siriyasatien, ―Mitochondrial 

DNA-based identification of some forensically important blowflies in Thailand‖, Forensic Science International, 202(3), pp. 97-101, 2010. 

[136] W.Y. Chen, T.H. Hung and S.F. Shiao, ―Molecular identification of forensically important blow fly species (Diptera: Calliphoridae) in Taiwan‖, 
Journal of Medical Entomology, 41(1), pp. 47-57, 2004. 

[137] J. Stevens and R. Wall, ―The use of random amplified polymorphic DNA (RAPD) analysis for studies of genetic variation in populations of the 

blowfly Lucilia sericata (Diptera: Calliphoridae) in Southern England‖, Bulletins of Entomological Research, 85,pp. 549-555, 1995. 
[138] C. Ames, B. Turner and B. Daniel, ―The use of mitochondrial cytochrome oxidase I gene (COI) to differentiate two UK blowfly species-

Calliphora vicina and Calliphora vomitoria‖, Forensic Science International, 164, pp. 179-182, 2006. 

[139] J.A. Smith and N.C. Baker, ―Molecular genetic identification of forensically important flies in the UK‖, Forensic Science International: 

Genetics, 1(1), pp. 620-622,2008. 

[140] J.D. Wells, N. Lunt and M.H. Villet, ―Recent African derivation of Chrysomya putoria from C. chloropyga and mitochondrial DNA paraphyly 

of cytochrome oxidase subunit one in blowflies of forensic importance‖, Medical and Veterinary Entomology, 18, pp. 445-448, 2004. 
[141] Wells, J.D. and Williams, D. (2007) Validation of a DNA-based method for identifying Chrysomyinae (Diptera: Calliphoridae) used in a death 

investigation. Int. J. Legal Med., 1: 1-8. 

[142] R.W. DeBry, A.E. Timm, G.A. Dahlem and T. Stamper, ―The mtDNA-based identification of Lucilia cuprina (Wiedemann) and Lucilia 
sericata (Meigen) (Diptera: Calliphoridae) in the continental United States‖, Forensic Science International, 202(1–3), pp. 102–109, 2010. 

[143] R.W. DeBry, A. Timm, E.S. Wong, T. Stamper, C. Cookman and G.A. Dahlem, ―DNA-based identification of forensically important Lucilia 

(Diptera: Calliphoridae) in the continental United States‖, Journal of Forensic Science, 58(1), pp. 73-78, 2013. 
[144] D. Singh, M. Bala, M. Kumar and B. Wadhawan, ―Forensic entomology: an exhaustive review‖, Annals of Entomology, 27(1-2), pp. 1-44, 

2009. 
[145] E.P. Catts and N.H. Haskell, ―Entomology and Death: A Procedural Guide‖, Joyce's Print Shop, Clemson, SC, pp, 182, 1990. 

[146] Z. Erzinclioglu, ―Maggots, Murder and Men‖, 2nd Edition, Harley Books, Colchester, UK, pp, 256, 2000. 

[147] M.L. Goff, ―A Fly for the Prosecution: How Insect Evidence Helps Solving Crimes‖, Harvard University Press, London, Cambridge, pp, 255, 
2000. 

[148] B. Greenberg and J.C. Kunich, ―Entomology and the Law: Flies as Forensic Indicators. Cambridge University Press, Cambridge, UK, pp, 330, 

2002. 

[149] D.E. Gennard, ―Forensic entomology: An introduction. John Wiley & Sons Ltd, West Sussex, England, pp. 224, 2007. 

[150] D.E. Gennard, ―Forensic entomology: An introduction. 2nd Edition,  John Wiley & Sons Ltd, West Sussex, England, pp. 304, 2012. 

[151] P. Kulshrestha and H. Chandra, ―Time ince death. An entomological study on corpses‖, American Journal of Forensic Medicine and Pathology, 
8(3),pp. 233-238, 1987. 

[152] P. Kulshreshtha and  D.K. Satpathy, ―Use of beetles in forensic entomology‖, Forensic Science International, 120, pp. 15-17, 2001. 

[153] P. Kulshreshtha and  D.K. Satpathy, ―Forensic entomology analysis professional help in Karnataka case‖, Journal of Indian Academy of 
Forensic Medicine, 27(2), pp. 971-973, 2005. 

[154] D. Singh and B. Greenberg, ―Survival after submergence in the pupae of five species of blowflies (Diptera: Calliphoridae)‖, Journal of Medical 

Entomology, 31(5), pp.757-759, 1994. 
[155] B. Greenberg and D. Singh, ―Species identification of calliphorid (Diptera) eggs‖, Journal of Medical Entomology, 32(1), pp. 

21-26, 1995. 

[156] H. Subramanian and K.R. Mohan, ―Biology of blow flies Chrysomya  megacephala, Chrysomya rufifacies and Lucilia cuprina‖, Kerala Journal 
of Veterinary Science, 11, pp. 252-261, 1980. 

[157] M.B. Rao, M.K. Goyal, K.P.S. Kushwaha and J.R. Gaur, ―Experimental study of the developmental stages of maggots for estimation of time 

since death‖, Journal of Forensic Science, 24(4), pp. 398, 1984. 
[158] V.K. Kashyap and V.V. Pillay, ―Insects and crime investigations, What is forensic entomology?‖, Journal of Indian Council of Philosophical 

Research, pp. 12-17, 1989. 

[159] V.K. Kashyap and V.V. Pillay, ―Efficacy of entomological methods in estimation of post mortem interval: a comparative analysis‖, Forensic 
Science International, 40, pp. 245-250, 1989. 

[160] M. Bharti and D. Singh, ―Insect faunal succession on decayed rabbit carcasses in Punjab, India‖, Journal of Forensic Science, 48, pp. 1133-

1143, 2003. 
[161] D. Singh and M. Bharti, ―Forensically important blow flies (Diptera: Calliphoridae) of Punjab (India)‖, Uttar Pradesh Journal of Zoology, 

20(3), pp. 249-251, 2000. 

[162] D. Singh and M. Bharti, ―Further observations on the nocturnal oviposition behavior of blow flies (Diptera: Callpiphoridae)‖, Forensic Science 
International, 120, pp. 124-126, 2001. 

http://www.ijarset.com/

