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ABSTRACT
This is the first application of forensic entomology in a case involving a human corpse found in the urban area of the Municipality 
of Florencia, Caquetá, Colombia, in the Piedemont of the Colombian Amazon. Three days after removing the body from the 
scene, pupae and puparia were collected and identified as Chrysomya albiceps (Wiedemann, 1819) (Diptera, Calliphoridae). 
The postmortem interval was estimated on the basis of previously published data and verified through accumulated degree 
hours (ADH) and intrapuparial development. The estimated minimum postmortem interval was of 229 hours (9.5 days). 
KEYWORDS: forensic science, carrion insetcs, death time, Amazon rainforest

Intervalo pós-morte estimado a partir de Chrysomya albiceps  
(Diptera, Calliphoridae) em um caso forense na Amazônia Andina, 
Caquetá, Colômbia
RESUMO
Esta é a primeira aplicação da entomologia forense em um caso envolvendo um cadáver humano encontrado em uma área 
urbana do Município de Florencia, Caquetá, Colombia, no Piedemonte da Amazônia Colombiana. Três dias após a remoção 
do corpo da área, pupas e pupários foram coletados e identificados como Chrysomya albiceps (Wiedemann, 1819) (Diptera, 
Calliphoridae). O intervalo pós-morte (IPM) foi estimado com base em dados publicados previamente e verificado usando 
graus-horas acumulados (GHA) e desenvolvimento intrapuparial. O intervalo pós-morte mínimo estimado foi de 229 horas 
(9.5 dias). 
PALAVRAS-CHAVE: ciência forense, insetos necrófagos, tempo de morte, floresta amazônica
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Forensic entomology is the science that uses information 
about insects and other arthropods, as well as their 
developmental cycle, to answer questions in criminal 
investigations (Catts and Goff 1992). The use of insects 
to estimate the postmortem interval (PMI) has been well 
established in several countries (Pujol-Luz et al. 2008), 
through either case reports or studies on the fauna associated 
to corpses. In Colombia, many studies have been conducted 
in the last decade on the entomofauna that live on carcasses 
(Wolff et al. 2001; Vélez and Wolff 2008; Ramos-Pastrana 
et al. 2014), but this data has not been used in human 
cases so far. The current study is the first in the Colombian 
Amazon Piedemont to estimate postmortem interval based 
on Chrysomya albiceps on a human corpse.

The use of forensic entomology is recommended by the 
United Nations (UN 1990), and it could greatly aid the judicial 
system in Colombia. It is used and accepted in different countries 
as a science that can aid in criminal investigations (Anderson 
1997), especially when the corpse is in an advanced state of 
decomposition and it is not possible to determine the time of 
death using traditional methods. Therefore, determination of 
time of death is the main and most important goal of forensic 
entomology (Catts and Haskell 1990).

Diptera is often the first group of organisms to reach a 
corpse, so it is widely used to aid in criminal cases (Arnaldos et 
al. 2005). Within Diptera, species of the family Calliphoridae 
have frequently been reported as colonizers of carcasses, 

arriving on the early stages of decomposition (Gunn 2009). 
Chrysomya albiceps (Wiedemann 1819) is considered one 
of the main species of forensic importance due to its early 
presence on the corpse and high reproductive rate (Vásquez 
and Liria 2012). This African species was reported in the 
Neotropics in the late 1970s, initially in Brazil (Guimarães et 
al. 1978), then in Argentina, Paraguay (Mariluis 1983), Peru 
(Baumgartner and Grenberg 1985), and Colombia (Ramos-
Pastrana et al. 2014). It is nowadays considered to have a 
worldwide distribution (Grassberger et al. 2003), which has 
allowed the use of this species in a variety of important studies 
because it is easy to collect and to keep under laboratory 
conditions (Vélez and Wolff 2008; Pujol-Luz and Barros-
Cordeiro 2012). 

On August 17th, 2008, at 3:00 pm, the corpse of an adult 
male was found on the outskirts of   the city of Florencia, 
Department of Caquetá, Colombia (01°36’09.6’’N, 
075°35’07.0’’W) (Figure 1), in the Piedemont area between 
the Eastern Cordillera and the Amazon lowland. This area 
is located at 242 masl, with an average temperature of 25 
°C, 80% relative humidity, and average annual rainfall of 
3840 mm (IGAC 2010). The body was found in an area 
with herbaceous and bushy vegetation, partially exposed to 
sunlight, and 30 m away from a highway. The corpse was 
wearing jeans, rolled up to the knees, and a short-sleeve 
shirt. The head was in the skeletonized phase, and the trunk 
and extremities were in the active decay phase, without 

Figure 1. Geographical location of the crime scene in the Caquetá department, Colombia.
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alterations caused by vertebrate scavengers. The victim had 
a stab wound on the throat, which was confirmed as the 
cause of death during autopsy. The difference in degree of 
decomposition between the head and the rest of the body is 
explained by the slightly softer tissue of the head, and by the 
high insect colonization in natural orifices (i.e. eyes, mouth, 
nose and ears) and in external wounds during the early stages 
of decomposition (Amendt et al. 2004). Furthermore, the 
intrinsic factors associated to body decomposition processes 
should be considered as well, since they often cause the overlap 
of several decomposition stages on different parts of the body 
(Campobasso et al. 2001).

During the technical inspection of the body on the scene, 
there were no entomologists present to collect the insects, 
which were only obtained three days later, on August 20th, 
2008. The scene remained undisturbed during the period 
until the insect sampling was performed by an entomologist 
(Y. Ramos) and other forensic specialists who collected 87 
puparia of C. albiceps, of which 53 were empty. This species 
is the only recorded for Chrysomya in this region (Ramos-
Pastrana et al. 2014).

Most of the entomological evidence was fixed in 80% 
ethanol, packaged, and labeled according to norms issued 
by the Attorney General’s Office and under the chain of 
custody code No. 80036. Ten puparia were kept alive in 
chambers at ambient temperature, emerging as adults in the 
same day they were collected (August 20th) (Figure 2A). From 
the ethanol-fixed specimens, five puparia were dissected to 
study the intrapuparial development (Figure 2B) (Pujol-Luz 
and Barros-Cordeiro 2012). Species were identified with the 
keys proposed by Flórez and Wolff (2009) and Almeida and 
Mise (2009). All entomological material was deposited in the 

Collection of Entomology/Laboratory of Entomology of the 
University of Amazonia (LEUA).

Pupation and emergence of C. albiceps occurred at 25.30 
± 3.26 °C and after 8-10 and 13-14 days, respectively (Velez 
and Wolff 2008). The temperature at the crime scene during 
the days before discovering the body was within the above-
mentioned range. Based on Amendt et al. (2007, 2011), which 
require identification of the age of the immature stages of 
necrophagous flies (i.e. C. albiceps), the PIA (period of insect 
activity) in this case suggests that the species colonization 
occurred at two different times: oviposition I (based on empty 
puparia) on August 8th, and oviposition II (dissected puparia 
showing pharate adult with red eyes) on August 13th. 

The accumulated degree hours (ADH) method was also 
used (Goff 2001) and based on temperature data supplied 
by the Instituto de Hidrología, Meteorología y Estudios 
Ambientales de Colombia (IDEAM). Based on a minimum 
threshold of 10 °C (Marchenko 1985; Kosmann et al. 
2011), we concluded that C. albiceps requires 7,893 ADH to 
develop from egg to adult (312 h x 25.30 ± 3.26 °C = 7,893 
ADH). ADH from August 9th until August 20th was 7,337.4 
(Table 1). Thus, there were still 555.6 ADH missing for the 
minimum ADH required by C. albiceps to complete its life 
cycle. Dividing 555.6 ADH by 25.4 °C (average temperature 
on August 8th) we obtained 21.87, concluding that insect 
activity started on August 8th around 2:00 am. Therefore, the 
two methods confirmed that the minimum PMI was of 229 
hours (9.5 days) from corpse discovery until oviposition I, 
indicating that the probable date of oviposition was on August 
8th, 2008 (Figure 3).

These estimates confirmed that adult emergence of C. 
albiceps, at an average temperature of 25.30 ºC, occurred 

Figure 2. A - Adult of Chrysomya albiceps obtained from the puparium collected on the crime scene. B - Pharate adult in ventral view, with red eyes, dissected 
of pupa collected at the crime scene. This figure is in color in the electronic version.
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within the time interval calculated by Velez and Wolff 
(2008), i.e., 13-14 days. Unfortunately, this case was filed as 
unresolved, as are most cases occurring in Colombia, since the 
murderer was not caught in the act, demonstrating the need 
to strengthen the institutions and personnel responsible for 
conducting criminal investigations in this country.

Caution is required when linking PIA time to PMI, 
especially in cases where the corpse has been buried in 
hermetic places, since insect colonization is delayed in these 
circumstances, and the PIA could be shorter than the PMI. 
If the person had myiasis, with larvae that were feeding on 
living tissues, and continuing to do so on necrotic tissue after 
death, the PIA could be longer than the PMI (Catts and 
Haskell 1990; Amendt et al. 2007). However, in the current 
case, the PIA and the minimum PMI determined by the age 
of the immature insects (larvae and pupae), or by the presence 

of empty puparia and/or activity on the body using ADH 
methods, were the same.

Although the entomological evidence was obtained three 
days after removing the corpse from the crime scene, it was 
still possible to recover specimens that provided valuable 
information on the case, even in the absence of the corpse. 
Although the removal could have affected the development 
of C. albiceps, this was not the case since the specimens used 
for the PMI estimation were in the pupal stage and under the 
substrate. It should be noted that entomological evidence must 
be gathered from the whole scene and not just from the body 
(Campobasso et al. 2001). This case illustrates the difficulties 
encountered in the application of forensic entomology in 
Colombia, demonstrated by the lack of trained personnel and 
appropriate material sampling when the corpse was discovered, 
and by the disregard of the calculated PIA and PMI times in 
the investigation of this criminal case.
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Estimated minimum PMI (August 8).
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