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A brief history of forensic entomology

Mark Benecke”
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Abstract

Apart [rom an carly case report from China (13th century) and later artistic contributions, the first obscrvations on insects
and other urthropods as forensic indicators were documented in Germany and France during mass exhumations in the late
1880s by Reinhard and Hofmann, whom we propose recognizing as co-founders of the discipline. After the French publication
of Mégnin’s popular book on the applicd aspeets of forensic entomology, the concept quickly spread to Canada and the US. At
the time, rescarchers recognized that the lack of systematic observations of forensically important insects stood in the way of

their use as indicators of postmortem interval. General advances in inscct taxonomy, and ecology helped close this gap over

the following decades.

Many carly case reports dealt with alleged child homicides, including the suspected use of sulphuric acid. In this context, it
was shown that ants, cockroaches, and freshwater arthropods could produce postmortem artifucts suggestive of child abuse.

After the World Wars, few forensic entomology cascs entered the scientific literature. From the 1960s to the 1980s, Lecleeq
and Nuorteva were primarily responsible for maintaining the method in Central Europe, with a focus on case work. Since then,
hasic research in the US, Russia and Canada has opencd the way to the routine use of entomology in forensic investigations.
The following article gives a brief overview of historic developments in the field. A major focus is on the work done between
1850 and 1950. Since sources from that time remain difficult to track down, the article also includes a historic bibliographical
overview on forensic entomology of that era. €3 2001 Elsevier Science Ircland Ltd. All rights reserved.

Kevwords: Forensic entomology: Diptera; Coleoptera: Maggots: History of medicine and natural sciences

1. Introduction

Hundreds of arthropod species are attracted by corpses,
primarily flics (Diptera), beetles (Coleaptera), and their
larvae, and also mites, isopods, opiliones, and nematodes.
These animals feed, live, or breed in and on the corpse.
depending on their biological preferences and on the state of
decompostion (e.g. [1.24,38,43,46,59,69,63,74,82,103 D).

Since arthropods are by far the largest and mostimportant
biological group on Earth (they outnuimber even plants), they
can be found in a wide variety of locations including crime
scenes. This opens a wide range of applications for furensic
entomology, the investigation ol insects and other arthropods
recovered from crime scenes and corpses.

The following article gives a brief review of the historic
sources deseribing the development that led to the present

" Tel: 49-173-287-3130; fax: 49-221-660-2644.
E-mail address: forensic @benecke.com (M. Benecke).

state of the art. An altached bibliography both documents
the earliest efforts made in the field and facilitates access o
carly studies, research results, and case reports.

2. Medieval China to 19th century

The first documented forensic entomology case is
reported by the Chinese lawyer and death investigator Sung
T#u in the 13th century in the medico-legal text book Hsi
yiian chi fu (one possible translation: “The Washing Away
of Wrongs™) [97.98]. He describes the case of a stabbing
near a rice field. The day after the murder, the investigator
told all workers to lay down their working tools (sickles) on
the floor. Invisible traces of blood drew blow flies to a single
sickle. So confronted, the tool’s owner confessed to his

'Historic references until 1945 only. A searchable, extended
version of the bibliographic data given in this article is available at
hutp://www.benecke.com/fespecial.html.
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Fig. 1. Chapter 5 of Sung Tzu’s Chinese book on Forensic

Medicine deals with a case of stabbing solved by use of insects:
adult flies detected blood on the killer's sickle (from [10]).

crime and “knocked his head on the floor’ (Fig. [). Leclercq
and Lambert re-enforced the observed preference of certain
blow flies for blood in 1976: they found Calliphora vomi-
toria on a corpse, 6 h afler postmortem. laying cggs into
blood (but not on the wounds) of the dececused.

In addition to medical and legal experts, sculptors. pain-
ters, and poets have closely observed the decomposition of
human bodies, noting, in particular, the effects of feeding
maggots. Early documents illustrating maggots on corpses
date to the Middle Ages, including woodcuts from the
“Dances of the Decath” (15th century, Fig. 2), and the
intricately cut ivory carving, “Skeleton in the Tumba™
(16th century, Fig. 3, [ 11]). Such artwork accurately depicts
the inscct-mediated pattern of body mass reduction, parti-
cularly the early skeletonization of the skull and the reduc-
tion of internal organs, with large parts of the skin left intact
(Figs. 2 and 3). The poem “Une Charogne™ by the French
poct Charles Baudelaire (1821-1867) must be mentioned in
this context too, since it contains clear observations on the
decay of human badies, including an accurate reference to
the sound of maggot masses on corpses: **Like water and the
wind running/Or corn that a winnower in rhythmic motion/
Fans with ficry cunning™ [9]. A century earlier, in 1767, the

biologist Carl von Linné made the statement that three flics
would destroy a horse as Tast as o Hon would (in the sense of
them producing large masses of maggots) [75]

3. Early cases from France

During mass exhumations in France and Germany in the
18th and 19th centuries, medico-legal doctors observed that
buried bodics are inhabited by arthropods of many kinds. In
1831, the lamous French medical doctor Orlila observed a
large number of exhumations [79.80]. He understood that
maggots play an important role in the decomposition of
corpses (Fig. 4).

The first modern forensic entomology case report to
include an estimation of postmortem interval (PMI) was
given by the French doctor Bergeret in 1855 [12[. The case
dealt with blow fly pupae and larval moths. Though Bergeret
was by profcssion a hospital physician (at the Hopital Civil
d* Arbois), his interest in cadaver study is clear, as he states
that a corpse dealt with by him resembled those he had
observed found in other locations (i.e. “in the hot and dry
fands (“pays chauds™) on the cemetery of the Capucins of
Palerme”, or *'in Toulouse™ ). His original report to the court
was dated 28 March 1830, In his journal article, next to a
long description of the eriminalistic impact in the trial, he
also describes the court proccedings: *Within three years,
four different tenants {i.e. families, M.B.] lived in the flat.
The first of them left in December 1848, and the person
examined started to live there at the end of 1844, 1 fi.c.
Bergeret] was brought to the house of Mme. Saillard [i.e. the
landlady] in rue du Citoyen, 4, (. ..) to examine the corpsc of
a child. (...) Length of corpse: [46 cm] {then details on
measurcments of bones, state of internal organs, etc. follow].
The questions we had to deal with now were: (1) was the
child born regularly/at the right time: (2) was it alive when it
was born; (3) how long did it live; (4) how did it die?; (5)
what was the time interval between birth and death?”
Questions 14 were answered with classical forensic pathol-
ogy. Question 3 was commented in the following way: *“To
answer this question. legal medicine must check with
another science, the Natural Sciences.” However, Bergeret
docs not state whether he worked together with another

e

person.

In his paper. Bergeret gives a briel” overview on the life
cycle of insects in general. He mistakenly assumes, however,
that metamorphosis would generally require a full year
(“une annee entiere”). Furthermore, he assumes that
females generally lay eggs in summer, and that the larvae
would transform to pupae (he calls them nymphes) the
following spring and hatch in summer. Some details of
Bergeret's calcutation: “The eggs of the larvae we found
on the corpse in March 1850 must have been deposited there
in the middle of 1849. Thercfore, the corpse must have been
deposited before this time interval. Next to the many living
tarvea there were numerous pupae present, and they must
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Fig. 2. Close obscrvation of decomposition of human corpses buill the basis for these figures: (left) “*Dance of the Death™ (ca. 1460, from: W.
Stummler: Der Totentanz, Muuich, 1948); (right) grave of Robert Touse who “expects the resurrection of the dead” (exact time of making
unknown, from {1 L.54]). Note that maggots are displayed similar to snakes, or worms (on the left picture), and that ul] heads of the corpses are

alrcady skeletonized,

come from eggs that have been laid earlier, i.e. in 1848.(...)
Could it be that the corpse was deposited even before that
tine |i.c. 1848]7 The fly that emerges from the pupae that we
found in the body cavities, 1s Musca carnaria L. that lays its
cgys before the body dries out. We found other pupae of little
bulterilies of the night {i.e., moth] too, that attack bodies that
are already dricd out. If the body was deposited, say in 1846
or 1847, we would not have found those larvae [i.e., since
they would have hatched. In conclusion, two generations of
insects were found on the corpse, representing 2 years
postmortem: on the fresh corpse, the flesh fly deposited
its eggs in 1848, on the dricd out corpse, the moth laid their
cges in 18497,

In retrospect, one should understand that Bergeret did not
focus on forensic entomology in his report to the court but
uscd entomology as one {orensic tool among others. Indeed,
the mummification of the cadaver appears to be his over-
riding issue of interest in this case. Bergeret references Orfila
in the matters of both mummification and forensic entomol-
ogy. He also clearly noles the lack of knowledge concerning
insect succession on corpses in his days.

In 1879, the president of the French Society of Forensic
Medicine, Brouvardel reported another early case [15]. Paul
Camille Hippolyte Brouardel, born in Saint-Quentin on 13
February 1837, became u member of the French Academy of
Medicine in 1880. He worked on tuberculosis, vaccination,

and legal medicine. His numerous medico-legal accounts
include practical guidelines for his colleagues in the morgue.
A contemporary said that “*his work is conscientious, clear,
methodical, and serves as a model.”

In his report, after referencing the work of Bergeret,
Brouardel describes the case of a newborn child that wus
autopsied by him on 15 January 1878 [(15]). The mummified
body was inhabited by several arthropods, inctuding butter-
fly larvae and acari (i.e. miles), which led to a request lor
assistance from Monsieur Perier, Professor at the Museum of
Natural History in Paris, and Army Veterinarian Pierre
Mégnin. Perier reported that the body was most likely dricd
out before it was abandoned. The determination of mites was
left to Mégnin whereas Perier determined the butterly farvae
as “chenilles d’aglosses™, i.e. larvae from the genus Aglossa
(small moth, family Pyralidae). From the state of preserva-
tion, and from the larvae found, Perier stated that the baby
may have been born and died the summer before (“*de Véle
dernier probablement”), i.e. around 6-7 months before the
corpse was autopsied.

M¢égnin reported that the whole body was covered with a
brownish layer composed exclusively of mite skins and mite
feces, but not living mites. Inside the cranium, he found large
numbers of a single mite species: Initially, a few larval mites
must have been carried to the corpse by other arthropods.
Mégnin calculated that on the whole body, 2.4 million acari
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Ponte de quelques insectes. Nous savons qu'en €t€,
dans P'espace de temps pendant lequel les endavressont
exposés a I'air, avant Vinhumntion, quelques mouches
pondent 4 Ja surface de la peau des eufs qui, éclos
plus tard dans le cercueil, peuvent donner naissance
a d’autres mouchess colles-ci, aprés s'¢tre fécondées ,
peuvent encore reproduire sept ou huit fois des gé-
nérations qui vont en se multipliant & I'infini.

Les insectes qui paraissent se repaitre de préférence
descadavres, et dont les ceufs sont déposés & 1 surface
du corps, sont les suivans : musca tachina simplez de
Meigen; vomdtoria, casarea, domestica, carnaria, fir-
cata; scatophaga stercoria ; thyreophora cynophila; an-
threnus ; dermestes ; hister; necrophorus ; sylpha; ptenus
fur, imperialis ; ozyporus, lathrobium; peederns ; te-
nus ; oxytelus; tackinus ; aleochara; noterus ; scarites;
harpalus; julus lepisma.

Or, il est avéré que, dans les premiers temps aprés
la mort, les mouches ne s'arrétent pas autour des ca-
davres ; que plus tard elles ne font que voltiger prés
d'eux, et qu'enfin, lorsque la putréfaction est plus
avancée, elles s'appliquent sur eux et y déposent leurs
eenfs; hientdt en effet on voit des Jarves plus au moins
nombreuses ramper sur plusieurs de leurs parties. Que
si l'on enterre maintenant deux cadavres, dont l'un
offre & sa surface des niillicrs d’ceufs, tandis que Fautre
n'en présente pas encore, il est évident que le premier
se.pourrira beaucoup plus. vite, toutes les autres cir-
constances étant les mémes, parce que le propre des
Jagyew est de détruire nos tissus pour s'en nourrir. On
ne saurait donc nier Iiufluence de la ponte des insectes
i la surface du corps sur la marche de la putréfoc-
tion,

Fig. 3. Early account of insects on corpses that were already
determined to the species. From Orfila’s & Lesueur’s Handbook for
the use at exhumations |79].

were present dead or alive. He also calculated that alter 15
days, the first gencration with 10 females and five males had
developed: after 30 days. 100 females and 50 males: after 45
days, 1000 females and 500 males. Finally, after 90 days, 1
million females and 500,000 males were present. Since this
was the number of individual he estimated being on the
corpse, he made a conservative guess and reported that the
corpse must have been abandoned for at least 5 months (3
months of mite development, preceded by 2 months for
desiceation) but more likely 7-8 months. This is the same
case as Case no. 12 in Mégnins “La faune de cadavres’™ (see
below), and Mégnin states that this is his “prémiere étude
médico-1égale” (first medico-legal study) 163].

This case also illustrates nicely how carly reseurchers in
the field investigated the use of molds, slime fungi, crusta-
ceans, mites, and plants in addition to insccts.

4. Further mass exhumations

On 6 April 1881, the German medical doctor Reinhard
reported the first systematic study in forensic entomology

[85]. Dealing with exhumated bhodies [rom Saxonia, he
collected mainly Phorid flies taxonomically identified by
the enlomologist Brauer in Vienna, He also described bectles
in graves older than 15 years. In some instances, he found the
insects breeding within cracks of adipocire. But Reinhard
concluded that their presence may have more o do with their
feeding on plant roots protruding into the graves rather than
any direct association with the corpses. Reinhard’s work
remained well known for a long time, and in 1928 an
extensive citation of his paper appeared in the work of
the Phorid fly expert, Schmitz [88] and clsewhere {3.49].

Another entomological report of exhumations, this time
from Franconia, was given by Hofmann in I886 [41].
Hofmann found Phorids too, and identified them as Con-
icera tibialis Schmitz, today known as the “coffin fly"?

Around the same time, the 60-year-old doctor Jean Pierre
Mégnin started to develop his theory of predictable, ccolo-
gical waves of insect life on corpses. Mégnin, born in
Herimoncourt (Doubs) on 18 January 1928, went to school
al the Ecole d’ Alfort from 1849 until his graduation in 1853.
In 1855, he became an Army Veterinarian. His books include
“Maladies de la Peau des Animaux™ (Animal Skin Discuses.
1867—1882), and “Maladies parasitaires™ (Diseases caused
by Parasites, 1880). Mégnin likewise worked on Acari
(publications in this matter date between 1870 and 1879),
and teported some of his resulls in his book “Faune des
Tombeaux™ (Fauna of the Tombs, 1887) |60]. No affiliation
10 a university or a Museum of Natural History was men-
tioned in his articles, and because he became a member of
the French Academy of Medicine in 1893, one might
conclude that he considered himself primarily a medical
doctor. -

Mégnin drew on his 15 ycars of medico-legal experience
with corpses in publishing 14, mostly brief, papers between
1883 and 1896 (e.g. [2.61.64]). He found fault in the
dissertation of his younger French colleague George P.
Yovanovitch, of the Faculty of Medicine. Paris, on the same
subject (1888, [113]). Mégnin was under the impression that
Yovanovitch's data were not sufficiently precise [62]. Pre-
viously, the two rescarchers had co-operated in the sense that
Yovanovitch was allowed 1o use Mdgnin’s data, including
tables of mites and the successional table of five cadaverous
fauna waves that Yvanovitch titled Toilers on the Dead
(**Les Travailleurs de la Mort”. obviously being a pun
related to the book Toilers of the Sea (“les Travailleurs
de la Mer™ by French author Victor Hugo, 1866)).

Finally, in 1894, Mégnin published his most important
book La Faune des Cadavres (Figs. 5 and 6). In it, he
expanded his former theory of four insect waves for freely
exposed corpses to eight successional waves. For buried
corpses, he reported two waves. The book dealt with larval
and adult forms of a number of familics, and its drawings
focused on wing venation, posterior spiracles, and overall

2The Phorid fly collection of Schmitz is now at the Muscum
Alexander Konig in Bonn, Germany.
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Fig. 4. (Top) Typical pattern of decay caused by maggots (head is left. rib case if partially skeletonized): (bottom) realistic artistic
representation of the same postmortem decay as above (ivory “Skeleton in the Tumba™. 16th century. Schniitgen Museum. Cologne.

Germany).

anatomy of the insects for identification. Mégnin also
described 19 case reports. including his own cases between
1879 and 1888 (some of the cases were in co-operation with
Brouardel). He cites his original statements given in court as
well as the basic questions asked of him as an expert witness.

In addition to advancing the science of forensic entomol-
ogy. Mégnin’s work greatly popularized the subject. His
contributions to our knowledge of the arthropod fauna of

graves and the general fauna and flora of mummified, or
otherwise decayed, corpses was later honored in the naming
of the mold Endoconidium megnini 145].

In 1895, inspired by Mégnin, the Canadian researchers
Wyatt Johnston and Geoftrey Villencuve, of Montreal,
started a number of systematic entomological studies on
human corpses [48]. The two scientists write of Mégnin:
“(...)in nosingle instance did the results of the inquiry go to
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Fig. 5. Figures of flies from Mégnin's faune de cadavres |63]): (top) “*Pyophila petasionis Duf.”, middle: “*Sarcophage carnaria Meig.™
(hbottom) *“Lucilia Caesar Rob. D.”

show that M. Mégnin’s deductions were erroncous. (. ..) The inapplicable.” They aimed to refine the work of Mégnin. and
chief danger to be feared from Mégnins imitators is that they to adapt it to their local faunas.

might tend to indulge in guesses having no very solid basis Another study on this subject had already been set up by
and to apply rules to countries and climates where they were Murray Galt Motter, “*Volunteer in the United States Burcau

Fig. 6. Figures of beetles from Mégnin's Faune de cadavres [63]. From left to right: “Silpha obscura™ (adult and larva), “Saprinus
rotondatus” (adult and larva), “Hister cadaverinus™ (adult), and “Tenebrio obscurens™ (adult and larva).
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6. Circa the World Wars

Bezinning in the 19205, species lists and moenographs on
forensically importint insects were finally published (e.g.
I3RFRRL91. with a focus on eeology. metabolism or
anatomy, c.g. |8,14,19.20.22-25.27 31-34.39,40.46.50.52.
57.66-08.70-72 81 .83.84.93.94 100102104108, T 1112
see also 16.26]. Pest control, and “maggot therapy™ were
both of growing interest during this period. and many con-
tributions stemmed {ram these fields (e.g. [5.7.35.30.37.
42.47.53.82.80.95.96.109. 1101, creating a major scientific

source for interpretation ol forensic inseet evidence. In the

context af pest control, for instance. it was found that adult
Mes may be prosent pear dying persons or animals hefore
their actual death {2110 Tt also became poputar to investigate

the entomological status of ancient munnnies (28],

Fia. 7 Influence of caddis-lies on o child’s bodyv: case investigated by Holver ¢from (43

The mterest in magoots on corpses romained bigh
1922, when Karl Meixner, professar ut the Insitute tor Legal
Medicine tn Vienna and Innshruck reporied cases of bodics
that quickly disintegrated while being put inte storage in the
institute’s basement [065]. This rapid disintegration was most
dramatic with juvenife corpses. Apart from references to
Orfila and Lesueur {791 and Mégnin [60-641 no further dita
was collected by Meixner,

A few years later. Hermann Merkell professor at the
Insitute for Legal Medicine in Munich. extended Meixners
observations with case reports that demonstrated that the

circumstances of death could mfluence the course ol msect

succession. [n a case from summer 19190 0o had Killed his
parents and stored the bodies next to each other for 3 secks,
At autopsy, the bodies were found to be in different states of

decomposition: the ohese body of the mother tshot i the
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teart) was in full bloated decay, with both eyeballs destroyed
by the sctions of maggots and numerous maggots already
present inside of the (liquifying) bruin tissue. Her internal
organs were comparably intact and no maggots were present
inside of the fut layers. By contrast, the father’s slim body
had already been infested with numerous maggots in all
cavities, with all internal organs destroyed, and pupae
already developed. The reasen for the increased maggot
presence in the father’s body was that he had not only been
shot but also repeatedly stabbed. This attracted flies o
deposit eggs not only in the facial arca but also into the
wounds [69]. In another case, Merkel found the mumimnified
body of a person who died at home, with not one single
maggot being present.

In lraly, G. Bianchiai, director of the Institute for Legal
Medicine of Bari University, wrote a “cantribution to the
practical, and experimental study of the fauna of corpses™ in
1929 [13]. Bianchini’s case report deals with the corpse of a
J-year-old ¢hild that had dried-out lesions of the skin on the
cars, arms, the abdominal area, and the upper side of the
thighs. Arthropods collected from the body included mites,

very small scorpions”, smull beetles, and ants. Identifica-
tion of the ants was perfarmed by professor Carlo Minozzi,
and afier further experimentation, Bianchini concluded that
the lesions must have been caused by ants of the same
species as found on the corpse within a period of around
24 h. A former case report of Raimoni and Rossi (1888; cited
after [13]) dealt with the influence of Gammarus pulex, a
freshwater crustacean, on corpses. The authors found that
Gammarus can produce farge numbers of small needle-like
lesions. In their case report, it was concluded that a body had
heen stored in a freshwater containment.

The only case report during the 1930s seems to come
from Jusel Holzer, medical examiner at the Institute for
Legal Medicine in Innsbruck, Austria, Holzer investigated
the type of destruction caused by caddis-flies feeding on
corpses submerged in freshwater. In an actual case from
April 1937, he found that caddis-flies had destroyed all skin
layers of the thighs up Lo the lower border of a pair of shorts
as well as larger parts of the facial skin (Fig. 7). It was
late winter/early spring with low temperatures, and there
had clearly been no blow-fly maggots present. Holzer had
never observed such patterns of destruction, even in cases
where caddis-fly casings had actually been present on
. Therefore, he collected caddis-flies from the body
of water in which the corpse had been found and put them in
three aquariums containing uan aborted fetus, a rat, and a
euinca pig, respectively, In doing so, he demonstrated that
caddis-flics were the cause of the lesions observed on the
child {431,

K. Walcher from the Insitute for Legal Medicine in
Munich also reports that he found maggots entering the
spongiosa of long bones lo reach the bone marrow (circum-
stances: suicide, postmortem interval 100 days outside).
Since the skeleton was intact, Walcher suggested that the
animals crept through Foraming nutritia, tiny gaps in the

COIS

bones that allow blood vessels, and nerves to enter the bones

[103].

7. After the World Wars

During the 1940s, only a note of Bequaert seems 1o deal
with the usc of insects to determine the postmortem interval
{41, but see also [30]. In the 1950s, Hubert Caspers from the
Zoological Institute and Museum of the State Hamburg
introduced the use of caddis-fly casings as a tool for forensic
investigation (Fig. 8). The body of a dead woman, naked
exceptof a pair of red socks, and wrapped in a sack, had been
found in 1948 in a moat of a windmill [16]. The question was
if the body was disposed there immediately after the killing,
or if it was stored clsewhere before it was dunped. In a
caddis-fly casing (most likely of Limnophilus flavicornis L.)
that was found on one sock, fibers of the red socks had
clearly been used to build the casing. However, the fibers

Ein Kécherfliegen-Gehduse im Dienste der
Kriminalistik.

von HUBERT CASPERS, Hamburg,

Aus der Hydroldntagiselen Abteilung des Zoologlachon Stantsinstivnies
wnd Musewsus Hamborg.

Atil b bty ba Toxil

Die Kriminnlistische Fabndung ist bestrobi, jeder nur irgendwie
ur Antkllirung cines ‘Fatbestandes dienlichen Spur nachzugehen,
wohet nicld selien nuch Funde von planzlichen und tierischen Re-
wen einen Hinwein geben knnen. Itr die Rolle der Mikrobiologle
hei dicsen Ermitusgen hat Jaao (1945) ein wehdnes Belspiet ge-

gehent), Meist laundolt s sich win Versclmuizungen an Klaidern,
tegenstinden eder wm Hoste von llanges wnd Tieren, deren Iden-
flgierimg diendich sl Yiel seliener sind Falle wo Spuren der

ty Jaas, O, 1515, Mikraliologie im Diensie der Krimimali<ik. Arcl. oL
Jub Kinus-Stfiung § 4. Vererbmgelorschung, Sozislanibiropol w. Hatsen-
byglene, bBrg. W zu Bd, 90, pp. 483485,

Fig. 8. A cuddis-fly casing as a 106l in criminalistics™ The casing
was not only used to suggest a possible postmortem interval but
due to the fibers it was built of, it could also be connected to the
socks of a dead woman (from [16]).
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were only found at the very top, and the very bottom of the
casing which meant that the fly had already built her case
before she entered the sack. She then finished the casing
(fibers on top), and attached it to the sock {fibers on bottom),
Since the attachment procedure lasts at least some days, it
was estimated that the body was laying in the water for at
least 1 week, Further criminalistic evidence led to the
conclusion that the entomological result indicated that the
body had been stored clsewhere before il was dumped. With
the description of Caspers’ case, our historic survey on
forensic entomology ends.

8. Final remarks

Between the 1960s and mid-1980s, forensic entomology
was maintained primarily by medical doctor Marcel Leclecq
(Belgium) [55,56] and professor of biology Pekka Nuotteva
{first. Helsinki Zoological Museum, later, professor at the
Department of Environmental Protection and Conservation,
University of Helsinki, Finland) [77,78}, with a focus on
case work.

Since then, basic research and advanced application of
forensic entomology in the US [4], Russia [3], Canada [1].
France and Japan [2] as well as casework in other countrics like
England and India hus opened the way toroutine casework. By
now, researchers worldwide use entomology incriminal inves-
tigations including murder and other high profile cases.

Note: During the process of publication of this paper, the
following manuscripts were obtained: {17,18,90.92], P
Schneider, Leichenzerstérung durch Madenfraf. Wie lange
log die Leiche im Gebilsch? (Destruction of a corpse caused
by the action of maggots. How Jong did the body lay in the
bushes?). Arch. Kriminol 98 (1936) 216-221 and L.L
Mande, Ausfiirliiches Handbuch der gerichtlichen Medizin,
Fiinfter Teil, Dvk'schz Buchhandlung, Leipzig (1829) 220
(in German). Mende's book already mentions several arthro-
pod species, amongst them orthoptera, hymenoptera, dip-
tera, aptera, coleoptera, etc.
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