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Abstract
The purpose of this study was to determine theesston of Diptera taxa, the average
number of individuals collected, and the relativeners of male and female
Calliphoridae (blow flies) during carrion decompasi. Fresh beef liver was exposed
and checked daily over seven days. Ten differesat td Diptera (flies) were identified,
Chrysomya being the most numerous. Through the week theddnge of flies present
showed a bell-shaped trend of increase and theeaks The mean number of female
Calliphoridae (blow flies) present was greateromgarison to the males. A detailed
description of the specific taxa of flies collecttd brief observations are explained in
further detail.
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An Analysis of the Succession Pattern of Diptetakted Throughout

Stages of Carrion Decomposition

Introduction

Forensic entomology is the study of arthropod imgotent as it is applied in legal
matters (Wallman, 1986). There are three diffebeahches within forensic entomology
urban, stored products, and medicocriminal. Mediouoal entomology is the area that
this study will be focusing on because of its ielatvith violent crimes. Studying the
necrophagous diptera lifecycle present on the saflestan help establish an estimated
postmortem interval (PMI) (Haglun and Marcella, TZpPMI can be used by forensic
entomologists to estimate a time of death in vibtgimes. Necrophagous diptera are
flies that feed on and oviposit on carrion suchesf liver, which was used in this
experiment (Smith 1986). Another importance of opbagous diptera is the extensive
role of larvae by feeding on the substrate thatrdmutes to nutrient recycling (Byrd and
Castner, 2010).

This experiment focused on the successional pattiefiauna arriving on the
carrion as it degraded (further explained by Byrd &astner, 2010). Calliphoridae
(blow flies) and Sarcophagidae (flesh flies) araregles of necrophagous species
important to forensic entomology. The goal of mydstwas to document the stages of
decomposition in relation to the number of fligee humber of males versus females, and
the different species of flies present each day awseven day period. | also will be

expanding on Jonathan Cammack’s (2006) “Surveyeardphilous Diptera of
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Dominica” and Charity Owing’s (2009A*Comparative Survey of Calliphorid Attraction

to Microbe-Laden and Antibiotic Treated Beef Liver.

Materials and Methods

A study was conducted over seven days on thedsi@Dominica in the West
Indies. Data were collected between the dates gf A8aand June 3, 2012 at the
Archbold Tropical Research and Education Cent@REC). ATREC is located at
Springfield, Dominica in St. Paul Parish {28'47.7"’N 61°22’8.5"W) at an altitude of
360 meters .

One pound of fresh beef liver was placed on aiplasy and wrapped with
chicken wire suspended two inches above the grolimese modifications were made in
response to the test trial for beef liver placeedally on the ground, which was covered
by ants the next day and no flies were able torgpéit. Chicken wire was also used to
keep the large scavengers such as opossum, rdtstas, from removing the beef liver.

Each day at 0800 on arrival to the beef liver,atxerage number of flies were
estimated prior to collecting. About thirty percefthe flies present were captured by
insect net and placed in a BioQ@igkill jar containing a Kimwip® saturated with ethyl
acetate (@HsOz2). A Kestre® was used to record the temperature, humidity vand
speed each day and averaged once for each catigurond.

Of the flies captured, the number of male and fer@alliphoridae were recorded
daily. The flies collected were then pinned usirgstal® black enameled pins, labeled,
and placed into a Schmidt box. The flies were tdentified to family. Identification of

species was accomplished by using Whitworth (2@0@l) Triplehorn and Johnson
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(2005).
Results

Day Temperature (°C) | Humidity (%) Wind Speed (m/s)
1 28.7 67.1 9.1

2 24.9 71.9 9.0

3 25.6 83.2 0.0

4 24.4 82.5 0.4

5 26.4 82.5 0.5

6 24.3 89.0 0.6

7 24.8 79.7 1.0

Table 1-The data recorded at 0800 daily
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Figure 1-Comparison of diptera captured and estimated farésent each day of the

experiment.
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The Number of Male and Female
Calliphoridae
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Figure 2-Number of male and female Calliphoridae present eay

Day 1 2 3 4 5 6 7 Total
Sarcophagidae| 4 1 0 2 3 0 0 10
Muscidae 2 1 1 0 2 2 1 1 8
Lucilia 0 1 2 1 10 0 0 14
Chrysomya 0 0 1 2 42 7 2 54
Muscidael 0 0 0 10 8 2 0 20
Drosophilidae | 0 0 0 1 0 0 0 1
Sepsidae 0 0 0 1 0 0 0
Cochliomyia 0 0 0 7 0 0
Lonchaeidae 0 0 0 0 3 2 1

Total 5 3 3 19 75 12 4 121

Table 2-Number of individual taxa collected each day ofélxperiment in order of

appearance (May 28-June 3)
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Description of the Families Collected:

The common name for Sarcophagidae is flesh fliegy are easily recognized by
their characteristic grayish coloration. They anémetallic and dark stripes are present
on their thorax (Triplehorn and Johnson 2005).

The family Muscidae is identified by the anal vawt reaching the wing margin.
Muscidae is the family name for house flies. Sonag mot have setae present on the
posterior hind coxae (Triplehorn and Johnson 2005).

The family Calliphoridae includes the gerexilia, Chrysomya, and
Cochliomyia. The common name for Calliphoridae is blow fli€sey are distinctive for
their metallic color and have only two notopleuraktles. They usually have a plumose
arista and are rarely gray or brown in coloratidnglehorn and Johnson 2005).

Drosophilidae are not metallic in coloration amé @mmonly pomace or vinegar
flies. They are identifiable by the developed arel wall that is apically closed
(Triplehorn and Johnson 2005).

The thoracic spiracle having one or more brissgeshiaracteristic of the Sepsidae.
The common name for Sepsidae is black scavengsr flihe head of the scavenger is
spherical and is black in coloration. A narrow wasscharacteristic in the identification
of Sepsidae (Triplehorn and Johnson 2005).

Lonchaeidae are characteristic of having a blatération and a head
hemispherical in shape. The eyes are large in cosgpeto its head and the third

segment of the antenna is elongated (TriplehornJahdson 2005).
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Discussion

The temperature, humidity, and wind speed wererdextbeach day before
collecting thirty percent of the flies that wereegent. An average of each recording was
calculated to give an estimate for the overall Weatluring the succession project. The
daily averages were 25.6 °C, humidity 79.4%, amtvapeed 2.9 m/s. It is important to
take into consideration the weather because ialthgect affect on the life cycle of
Calliphoridae. It was hot and humid making the tfele faster than if in a drier and
cooler location (Smith 1986).

The succession of the total number of dipterawgtiglincreased to a maximum
point on day 5 (June 1) then decreased until tstedi@ay (June 3) (Fig 1). According to
Smith (1986), Payne (1965) tested the stages aindeasition and acquired the same
results. The attraction of species also increaséitan advanced state of decay where the
number began to then decrease until dry. Severdiest can further be done to determine
why this pattern occurs.

Each day the number of female and male Calliplaerigdere recorded. The
number of female Calliphoridae were on averagetgrehan the number of males daily
(Fig 2). Number of both male and female Calliphaedollected followed the same
pattern as the total amount of flies present atldated (Fig 1). The female Calliphoridae
being present in larger numbers may be due toaitteof females ovipositing on the
carrion. The males may not be as abundant duestiath of laying eggs, but looking for
a female to mate or get nutrition. Future reseaidhave to be performed in order to be
certain of these conclusions.

Many of the species collected were mentioned mattean Cammack and Charity
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Owing'’s past research projects completed on Dorminlonathan Cammack’s “A Survey
of the Necrophilous Diptera on the Island of Doro#&iicovers several different species
present on various carrion specimens observedsatitesntire island of Dominica. |
expanded on Cammack’s project by using only oneipearrion and location, while
observing the fauna over a span of time. | als@apegpd on Charity Owing’s “A
Comparative Survey of Calliphorid Attraction to Mbbe-Laden and Antibiotic Treated
Beef Liver” by using unaltered beef liver as wedlexpanding research only on
Calliphoridae to all Diptera taxa present.

Sarcophagidae, Lonchaeidae, &mlysomya showed a single peak abundance
(increasing to a specific point and then decredsidgce Muscidae species 1 and species
2 appeared they began to decre@sehliomya were only present on Jung (Hay five),
while Sepsidae and Drosophilidae were not abunelamiigh to report a trend. Reasons
for Drosophilidae being present could be the lacatiear fruiting plants or being blown
by the wind.

As more research in regards to forensic entomakggrformed, medicocriminal
entomology can continue to improve. The resulttheftotal number of flies and the
number of male and female blow flies recorded ekghcan help improve the
understanding of diptera and their importance terfsic entomology. Calliphoridae
(blow flies) are the main diptera that are studigdorensic entomologists. This
succession project can be repeated in the futuwletermine if different flies, rather than
just Calliphoridae, could one day be used in therd@nation of PMI (postmortem

interval).
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