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Abstract. Herein are recorded the composition and richness of 188 specimens of social
wasps collected processing pig carcasses (Sus scrofa L.) in a Brazilian Savannah. Among
the species collected Polybia (Myrapetra) fastidiosuscula de Saussure, 1854 (n = 178),
Polybia (Trichotorax) ignobilis (Haliday, 1836) (n = 6), Apoica (Apoica) gelida Van der Vecth,
1972 (n = 3) and Polybia (Trichotorax) sericea (Olivier, 1791) (n = 1) were founded using
fresh, bloated, decayed and skeletonized pig caracass. P. fastidiosuscula showed significant
differences among decomposition stages, with preference for the bloated stage. The high
abundance of social wasps in animal carcasses under decomposition, mainly those
considered necrophagous, reveals the ecological importance of these wasps in carcass
fragmentation by directly influencing the duration of the decomposition process. Moreover,
the preference of P. fastidiosuscula for the bloated stage may be used as subsidy for
forensic implications.
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1. Introduction

The order Diptera is considered the most important for forensic entomology® by
having, in most cases, a well-known life cycle. Although most forensic studies are
based on flies, in recent decades a growing number of studies with other insects that

may have implications for forensic investigations have being realized. Beetles? and
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hymenopterans® are some of the groups that have been reported as to forensic
importance due to their necrophagous habits.

The hymenopterans associated to animal carcass decomposition process
depending on their abundance and frequency, can delay, acting as a predator of the
necrophagous species®, or accelerate this process acting as necrophagous®.

Within the Hymenoptera, the social wasps, especially the genera Agelaia
Lepeletier and Angiopolybia Araujo, have been recognized as having several
necrophagous species, which may have implications for forensic investigations®®78°.

In the present study were evaluated the composition, richness and abundance
of social wasps on pig carcasses in Brazilian Savannah. Furthermore, was attempted
to analyze the ecological habits of the different species collected in function of their
mouth structure and forage behavior, in order to indicate their possible forensic

implications.

2. Material and Methods

2.1 Study area

The study was conducted in an area with a total of 159.9 ha in the Unilavras
Boqueirdo biological reserve (21°20°47°S, 44°59’27"W) located in the municipal
district of Ingai, in the south of Minas Gerais, Brazil, from June 12 to July 25, 2009,
dry season. The area can be characterized by topography of hills and ridges
disposed in intermediate quotas varying between 1,100 and 1,250 meters of altitude.
The average annual temperature is 19.3°C and the average annual precipitation is

1,411 mm, presenting rainy summers and dry winters®.

2.2 Methods

Two domestic pigs, Sus scrofa L., with approximately 10 kg each, were selected as
model animal for this study. The animals were killed at the site where the
experiments were conducted with a deep and direct cut in the heart, to guarantee a
quick death. Anesthetic substances were not used because they could interfere in
the attraction and consequently in the composition of the necrophagous fauna™®.

To impede the attack of large-sized necrophagous, each of the two carcasses,
approximately 100 m distant from each other, were placed inside an iron cage on the
soil, in which was mounted an inverted funnel-shaped iron frame with the sides
covered by a fine mesh fabric, and with an opening of 20 cm at the bottom to allow

the collection of the insects attracted to the resource™’. At the top, a plastic flask was
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coupled to a 28 cm diameter circular exit, to facilitate the capture of the winged
insects trapped inside the funnel. The collection of the specimens and observations
on the decomposition stage durations were carried out daily, in field, between 9 a.m
and 3 p.m.

After the collection, the collected specimens were taken to the laboratory for
screening and identification of the material. Vespidae of interest for this study were
identified until the species level using dichotomous keys'® and with the help of the
researchers Dr. Marcos Magalh&es de Souza and Dr. Orlando Tobias Silveira.

The non-parametric Kruskal-Wallis test was performed to test if there were
significant differences between the decomposition stages, in other words, if there

was preference for any of the stages.

3. Results

The total decomposition of the animals lasted 43 days and the four stages™
recognized that composed this process were denominated as fresh (2 days), bloated
(approximately 15 days), decayed (14 days) and skeletonized (12 days).

A total of 188 specimens of social wasps (Hymenoptera, Vespidae) were
collected: Polybia (Myrapetra) fastidiosuscula de Saussure, 1854 (n = 178 or 95% of
the total specimens), Polybia (Trichotorax) ignobilis (Haliday, 1836) (n = 6), Apoica
(Apoica) gelida Van der Vecth, 1972 (n = 3), and Polybia (Trichotorax) sericea
(Olivier, 1791) (n = 1) (Figure 1). The highest abundances were observed in the
bloated (n = 148) and decayed stages (n = 38).
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Figure 1. Abundance of social wasp species collected on pig carcasses exposed in a
Brazilian Savannah in southern Minas Gerais state.
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The Kruskal-Wallis test was performed only for Polybia fastidiosuscula due to
its high abundance. The test between bloated and decay stages showed that there
was significant difference, identifying the preference of this species for the bloated
stage (KW-H(1;33) = 5.0667; p = 0.0244) (Figure 2).
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Figure 2. Box-plot for the different stages of decomposition showing the significant difference
to abundance of Polybia (M.) fastidiosuscula (KW-H(1;33) = 5.0667; p = 0.0244) among
stages with greater abundance of social wasps, bloated and decay.

Other taxa abundantly found in the carcasses were Diptera and Coleoptera,
both in immature and adult stages, which served as prey for the wasps, though this
behavior was not verified as dominant.

It was observed that Polybia fastidiosuscula cuts and transports pellets
originating from the exposed animal tissue (Figure 3). Furthermore, the analysis of
mandible structure showed that this species has structures adapted to necrophagous
habits (Figure 4).
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Figure 3. Polybia (M.) fastidiosuscula cutting and carrying pellets from pig carcasses
exposed in a Brazilian Savannah in southern Minas Gerais state, Brazil.
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Figure 4. A: Left mandible of a Polybia (M.) fastidiosuscula worker showing the inner surface
of dorsal tooth with a blade-like ridge, possibly associated with the necrophagy, and B: Left
mandible of a Polybia (T.) ignobilis worker showing the inner surface of dorsal tooth with the
low ridge.
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4. Discussion

The highest abundances of specimens observed in the bloated and decayed stages
indicate that the attractiveness is more associated to the exploration of the resource
at a more advanced degree of decomposition, which would characterize and
establish the necrophagous role. Furthermore, at these decomposition stages, the
odor is stronger, which would probably facilitate the location of the carcass by the
wasps™.

In relation to Polybia (T.) ignobilis, apparently it cannot be considered
necrophagous because of the low number of collected specimens. A study with pig
carcass registered that this species arrives to the substrate looking for other insects,
mainly dipterans of the families Muscidae and Calliphoridae, thus classifying it as
predatory™®, which was not observed in this study.

Apoica (A.) gelida has the habit of foraging during the night'?, which at first
hinders observation on the diet and behavior of these wasps, thus making its position
in relation to the exposed animals uncertain.

However Polybia (T.) sericea, whose registrations in the literature point to a
feeding preference for Lepidoptera larvae'®, may have credited its presence in the
carcass at random, especially if taking into account the non-presence of such
organisms in this type of substrata.

There are no reports of the occurrence of Polybia fastidiosuscula in carcasses,
however its great representativeness in the present study shows that the association
with necrophagous habits is significant. Besides the fact that this species “cuts and
transports pellets” (Figure 3), originating from the exposed animal tissue, probably to
the nest to be distributed among larvae and adults, workers of this species have a
structural modification of the mandibles3, as a possible characteristic of
necrophagous wasps (Figure 4). These facts are sufficient to corroborate this habit.
But the predator role, though with lower prevalence when compared to the
necrophagy, should also be investigated more deeply in future research, having in
mind the concomitant observation of the removal of eggs of dipterans of the suborder
Brachycera from the resource. The importance of new studies to determine the
relationship between social wasps as predator of necrophagous insect in order to
know more about the their role in the process of animals carcasses decomposition®.

The high abundance of social wasps in animal carcasses under
decomposition, mainly those considered necrophagous, reveals the importance of

these wasps in carcass fragmentation by directly influencing the duration of the
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decomposition process. Moreover, the preference of Polybia fastidiosuscula for the
bloated stage may be used as subsidy for forensic implications. Furthermore, the
present study enhances the importance of decomposing carcasses in the feeding of
social wasps, which might enrich their protein diet, and with that, lead to a change of
behavioral habit, under favorable conditions, from optional necrophagy to obligatory

necrophagy.

Acknowledgments

To research co-ordination of the University Center of Lavras (UNILAVRAS) and the
Foundation for Research Support of Minas Gerais (FAPEMIG) for financial support
and scholarship. To the researchers Dr. Marcos Magalhdes de Souza and Dr.
Orlando Tobias Silveira for the help in the identification of the social wasps. The
laboratory of Zoology and course co-ordination in Biological Sciences (UNILAVRAS)

for logistic support.

References

1. Gennard DE. Forensic Entomology. An Introduction, John Wiley and Sons Ltda. 2007.

2. Carvalho LML, Thyssen PJ, Linhares AX, Palhares FAB. A checklist of arthropods
associated with pig carrion and human corpses in southeastern Brazil. Memorias do
Instituto Oswaldo Cruz, 2000, 95(1): 135-138. &rese!

3. O’ Donnell S. Necrophagy by Neotropical Swarm-Founding Wasps (Hymenoptera.
Vespidae, Epiponini). Biotropica, 1995, 27(1): 133-136. &es¥ef

4. Wells JD, Greenberg B. Effect of the red imported fire ant (Hymenoptera. Formicidae)
and carcass type on the daily occurrence of post feeding carrion-fly larvae (Diptera.
Calliphoridae, Sarcophagidae). Journal of Medical Entomology, 1994, 31: 171-174.
ros¥eS

5. Moretti TC, Thyssen PJ, Godoy WAC, Solis DR. Necrophagy by the Social Wasp
Agelaia pallipes (Hymenoptera.Vespidae, Epiponini). Possible Forensic Implications.
Sociobiology, 2008, 51(2): 393-398.

6. Silveira OT, Esposito MC, Santos Jr. JN, Gemaque Jr. FE. Social wasps and bees
captured in carrion traps in a rainforest in Brazil. Entomological Science, 2005, 8: 33-39.
éros¥eS

7. Gomes L, Gomes G, Oliveira HG, Morlin JJJ, Desué IC, Queiroz MMC, Giannotti E, Von
Zuben CJ. Occurrence of Hymenoptera on Sus scrofa carcasses during summer and
winter seasons in southeastern Brazil. Revista Brasileira de Entomologia, 20072, 51(3):
394-396.

M. H. Simdes et al.


http://dx.doi.org/10.1590/S0074-02762000000100023
http://dx.doi.org/10.2307/2388911
http://dx.doi.org/10.1093/jmedent/31.1.171
http://dx.doi.org/10.1111/j.1479-8298.2005.00098.x

10.

11.

12.

13.

14.

15.

16.

Brazilian Journal of Forensic Sciences, Medical Law and Bioethics 2(3):286-293 293

Moretti TC, Giannotti E, Thyssen PJ, Solis DR, Godoy WAC. Bait and habitat
preferences, and temporal variability of social wasps (Hymenoptera. Vespidae) attracted
to vertebrate carrion. Journal of Medical Entomology, 2011, 48(5): 1069-1075. &es¥ef
Alexandre Jr. WR, Soares Jr. FJ. Estrutura populacional de Roupala montana Aubl. em
um trecho de cerrado sensu stricto ho Sul de Minas Gerais, Brasil. Pesquisas Botanica,
2009, 60: 301-314.

Benecke M. Forensic Entomology. Arthropods and Corpses. In. Tsokos M, Editor (vol.
2). Forensic Pathology Reviews, 2004, pp. 207-240, Humana Press.

Martins E, Neves JA, Moretti TC, Godoy WAC, Thyssen PJ. Breeding of Ornidia obesa
(Diptera. Syrphidae. Eristalinae) on Pig Carcasses in Brazil. Journal of Medical
Entomology, 2010, 47(4): 690-694. &res¥e!

Carpenter JM, Marques OM. Contribuicdo ao estudo dos vespideos do Brasil (Insecta,
Hymenoptera, Vespoidea, Vespidae), Publicagbes digitais. 2001.

Jirdn LF, Cartin VM. Insect succession in the decomposition of a mammal in Costa Rica.
Journal of New York Entomological Society, 1981, 89(3): 158-165

Monteiro-Filho ELA, Penereiro JL. Estudo de decomposicdo e sucessdo sobre uma
carcaga animal numa area do estado de S&o Paulo, Brasil. Revista Brasileira de
Biologia, 1987, 47(3): 289-295.

Gomes L, Gomes G, Oliveira HG, Morlin JJJ, Desué IC, Silva IM, Shima SN, Von Zuben
CJ. Foraging by Polybia (Trichothorax) ignobilis (Hymenoptera, Vespidae) on flies at
animal carcasses. Revista Brasileira de Entomologia, 2007b, 51(3): 389-393. &res¥ef
Machado VLL, Gobbi N, Alves-Jr VV. Material capturado e utilizado na alimentacéo de
Polybia (Trichothorax) sericea (Oliver, 1791) (Hymenoptera, Vespidae). Revista
Brasileira de Zoologia, 1988, 5(8): 261-266.

M. H. Simdes et al.


http://dx.doi.org/10.1603/ME11068
http://dx.doi.org/10.1093/jmedent/47.4.690
http://dx.doi.org/10.1590/S0085-56262007000300018

