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Abstract. Analysis on fly artifacts produced by forensically important blowfly, Chrysomya

megacephala (Fabricius) (Diptera:Calliphoridae), revealed several unique patterns. They can be
divided into fecal spots, regurgitation spots and swiping stains. The characteristics of fecal spots
are round with three distinct levels of pigmentation; creamy, brownish and darkly pigmented.
Matrix of the spots appears cloudy. The round spots are symmetrical and non-symmetrical,
delineated by irregular and darker perimeter which only visible in fairly colored fecal spots.
Diameter of these artifacts ranged from 0.5 mm to 4 mm. Vomit or regurgitation spots are
determined by the presence of craters due to sucking activity of blowflies and surrounded by
thickly raised and darker colored perimeter. The size of these specks ranged from 1 mm to 2 mm.
Matrix of the spots displays irregular surface and reflective under auxiliary microscope light.
Swiping stains due to defecation by flies consists of two distinguishable segments, the body and
tail. It can be seen as a tear drop-like, sperm-like, snake-like and irregular tadpole-like stain. The
direction of body and tail is inconsistent and length ranged between 4.8 mm to 9.2 mm. A finding
that should be highlighted in this observation is the presence of crater on tadpole-like swiping
stain which is apparent by its raised border characteristic and reflective under auxiliary microscope
light. The directionality of this darkly brown stain is random. This unique mix of regurgitation
and swiping stain has never been reported before. Highlighting the features of artifacts produced
by flies would hopefully add our understanding in differentiating them from blood spatters
produced from victims at crime scenes.

INTRODUCTION

Fly artifacts or flyspecks are minute, dark
stains originating from vomit spots and fecal
deposit of flies. These artifacts may appear
as spatters, as a result of regurgitation,
excretion and tracking by flies, and the
presence of such artifacts are believed to be
able to create erroneous analysis of
bloodstain pattern at a crime scene, leading
to misinterpretation of crime scene
reconstruction (Bevel & Gardner, 2002).

The locations of fly artifacts was found
to be inconsistent with blood spatters linked
with injury sustained by the victim and have
been reported to be discovered indirectly

from the location of victims (Benecke &
Barksdale, 2003). It was also apparent that
fly artifacts could also be found on victim’s
body and clothing (James & Eckert, 1999).

Insects have been earlier associated with
bloodstain pattern by the historical work of
Lassaigne in 1856 (Bevel & Gardner, 2002)
and it was believed to be his effort to divert
the attention of bloodstain pattern analyst
to differentiating such stains from normal
stains by victims.

Greenberg & Kunich (2002) quoted
Graham-Smith (1914) who wrote a
description of flyspecks and distinguished
three types of spots, i.e. the fecal deposits,
vomit stains and proboscis marks
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(Greenberg & Kunich, 2002). In the latest
documentation of flyspecks, Benecke &
Barksdale (2006) emphasized the im-
portance of understanding the uniqueness
and distinctive features of fly artifacts in
bloodstain pattern analysis through
description of real cases and simulation of
laboratory work by using Calliphora vicina

Robineau-Desvoidy (Diptera: Calliphoridae)
which was later argued as erroneous and
misleading (Ristenbatt et al., 2005).

Documentation on the characteristics of
fly artifacts is essential to interpret these
bloodstains because the presumptive test for
blood using Saugur and Luminol could not
differentiate stains from flies or victims
(Bevel & Gardner, 2002). Bloodstains of fly
artifacts are also known rarely to yield DNA
(Ristenbatt, et al.,2005).

An understanding and proper
documentation on the aspect of flyspeck
characteristics is therefore necessary and
will be discussed further by using
Chrysomya megacephala, the most
forensically important blowfly species in
Malaysia (Lee et al., 2004).

METHODOLOGY

Fifty males and fifty females of the first
phenotype adult C. megacephala bred at
insectarium of the Department of Biomedical
Science, Faculty of Allied Health Sciences,
Universiti Kebangsaan Malaysia laboratory
were used and confined separately in 33 cm
(length) × 33 cm (width) × 33 cm (height)
breeding cages. These cages were kept at
laboratory temperature ranging from 24°C
to 26°C and humidity ranging from 48% to
53%, under 12 hours light and 12 hours dark
condition.

A square 33 cm × 33 cm, 80 gram and
clean grid paper was placed horizontally on
each floor of the breeding cages. A dish half-
filled with fresh chicken blood was
introduced into each breeding cage as the
only food and drink source in this test group.
Neither additives nor preservatives were
added to prevent blood from clotting.

The observations on the fly artifacts
produced by C. megacephala adults were

carried out for three consecutive days. The
artifacts were analyzed under Leica EZ 4D
microscope fitted with a digital camera.

RESULTS AND DISCUSSION

A total of 1544 fly artifacts were found from
the two cages (Table 1). Artifacts from these
two groups displayed distinctive patterns of
three types of fly artifacts; the fecal spots,
regurgitation spots and swiping stains.

Table 1. Numbers of artifacts produced by
adult C. megacephala

Type of Fly Artifacts Male Female

Fecal Spot 1011 0885

Vomit Spot 0059 0655

Swiping Stain 0001 0004

Total 1071 1544

Numbers of artifacts produced by female
adult C. megacephala are generally higher
than male adult of its species. This is
possibily due to females consuming more
blood than the male during the period of
confinement in the cage.

The highest number of artifacts was
recorded on Day 2 caused by female flies and
the numbers of artifacts decreased on the
following day for both male and female
(Table 2).

1.  Fecal Spot

There are three features recognized from
fecal spot (Figure 1A, 1B & 1C); creamy,
brownish and darkly pigmented with matrix
of the spots appears cloudy. The round spots
are symmetrical and non-symmetrical,
delineated by irregular and darker perimeter
which only visible in fairly colored fecal
spots. Diameter of these artifacts ranged
from 0.5 mm to 4 mm. They are as similarly
described by Graham-Smith (Greenberg &
Kunich, 2002) that fecal spots are round,
opaque often raised and yellowish, brownish
or whitish in color.
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2.  Vomit Spots

Vomit or regurgitation spots were
determined by their distinctive features - the
presence of craters due to sucking activity
of blowflies and surrounded by thickly raised
and darker colored perimeter (Figure 2A, 2B
& 2C). Microscopic observation on these
spots also revealed symmetrical feature as
elaborated by Bevel & Gardner (2002). The
size of these specks ranged from 1 mm to 2
mm. Matrix of the spots displayed irregular
surface and reflective under auxiliary
microscope light.

These artifacts can be explained by the
feeding behavior and its mechanics. As
described by James & Eckert (1999), the

surface upon which these activities have
taken place will contain small spots of blood
material with no point of convergence or
origin. These patterns are also most often
reportedly found in resting areas,
particularly warm areas including where the
sun strikes (Bevel & Gardner, 2002).

3.  Swiping Stains

Swiping stains can be considered as one of
the most unique characteristics in flyspeck
analysis which is due to defecation by flies
(James & Eckert, 1999). By consisting of two
distinguishable segments, the body and tail,
swiping stains can be seen as tear drop-like,
sperm-like, snake-like and irregular tadpole-

Table 2. Numbers of artifacts produced by adult C. megacephala according to days

Figure 1. Fecal spot patterns of adult C. megacephala. A. Creamy fecal spot. B. Brownish fecal spot
with visible darker perimeter and cloudy matrix. C. Dark and opaque fecal spot.  Bar = 1 mm.
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Figure 2. Symmetrical features of vomit spot of adult C. megacephala. A. Creamy and yellowish vomit
spot. B. Brownish spot. C. Dark brown spot. Bar = 1 mm.

Figure 3. Swiping stains of adult C. megacephala. A. Tear drop-like stain. B. Sperm-
like stain with small dot at tail-end (arrow). C. Snake-like stain. D. Irregular tadpole-
like stain. E. Tadpole-like stain with raised border and ridges within crater (arrow).
Bar = 1mm.
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like stain. The direction of body and tail were
inconsistent and length ranged between 4.8
mm to 9.2 mm.

Tear drop-like stain (Figure 3A)
displayed features of almost symmetrical
with tail-end obviously thin and narrowing.
Body and tail are perfectly aligned. The
segment between body and tail is bordered
by irregular lining and dark brown opaque.
The sperm-like swiping stain (Figure 3B) can
be distinguished by its body-tail structure.
Tail is longer than body with irregular curve
and ends with a small dot (arrow). The
snake-like stain (Figure 3C) was fairly brown
colored and showed indistinguishable body
and tail segment with noticeable darker
perimeter surrounding the stain. The
directionality of this type of stain is irregular
and curve at many random angles. The
irregular tadpole-like stain (Figure 3D) was
found to be conspicuously larger and
bordered by uneven darker perimeter with
cloudy matrix.

Some components of these findings have
been previously documented by the work of
Benecke & Barksdale (2003) and reference
of tail/body length ratio (Ltl/Lb) greater than
1 was used to distinguish fly artifact. Even
though all swiping stains present Ltl/Lb
greater than 1, it is inconclusive due to small
numbers of stains recorded.

Another finding that should be
highlighted in this observation is the
presence of crater on tadpole-like swiping
stain (Figure 3E) which was apparent by its
raised border characteristic and reflective
under auxiliary microscope light. The
directionality of this stain is random and
darkly brown stained with inner ridges
(arrow). This unique mixed regurgitation and
swiping stain has never been acknowledged
and the mechanical cause of this stain is
unknown.

It should be noted that these three main
types of fly artifacts as described above
should not be finally concluded as the only
kind of artifacts produced by flies. Other
stains such as in Figure 4A showed opaque,
non-symmetrical stain surrounded by its
minute satellites, including an abnormal and
obviously large pattern of flyspeck
resembling a blood spatter (Figure 4B)
proved the documentation of fly artifacts
need not to be limited to certain
characteristics.

This paper has highlighted the important
features of fecal spots, vomit spots and
swiping stains produced by C. megacephala.

This information could be useful for forensic
scientist in differentiating blood spatters
produced from the victims and those formed
by flies, especially in the process of crime
event reconstruction.

Figure 4. Different features of fly artifacts. A. A speck surrounded by satellites of minute and dark
stain. B. Fly artifact resembles a bloodstain. Bar = 1 mm.

17 - 22   Zuha RM.pmd 5/5/2008, 9:55 AM21



22

REFERENCES

Benecke, M. & Barksdale, L. (2003).
Disctinction of bloodstain patterns from
fly artifacts. Forensic Science Inter-

national 137: 152-159.
Benecke, M. & Barksdale, L. (2006). In

response to: “Commentary on: Mark

Benecke and Larry Barksdale,

Distinction of bloodstain patterns from

fly artifacts. Forensic Science

International. 137 (2003) 152-159.

Forensic Science International 149:
293-294.

Bevel, T. & Gardner, R.M. (2002). Bloodstain
pattern analysis: With an introduction to
crime scene reconstruction. 2nd Ed. CRC

Press LLC, Boca Raton, Florida, USA,
7, 87, 221.

Greenberg, B. & Kunich, J.C. (2002).
Entomology and the law. Cambridge
University Press, UK.

Haglund,W.D. & Sorg, M.H. (1997). Forensic
taphonomy: The post mortem fate of
human remains. CRC Press LLC, Boca

Raton, Florida, USA, 436-437.

James, S.H. & Eckert, W.G. (1999).
Interpretation of evidence at crime
scenes. 2nd Ed. CRC Press LLC, Boca

Raton, Florida,USA,66-68.
James, S.H., Kish, P.E. & Sutton, T.P. (2005).

Principles of bloodstain pattern analysis:
Theory and practice. Taylor and Francis

Group LLC, Boca Raton, Florida, USA.
Lee, H.L., Krishnasamy, M., Abdullah, A.G. &

Jeffery, J. (2004). Review of forensically
important entomological specimens in
the period of 1972-2002. Tropical

Biomedicine 21(2): 69-75 (Supp.).
Ristenbatt, III, R.R., Pizzola, P.A., Shaler, R.C.

& Sorkin, L.N. (2005). Commentary on:

Mark Benecke and Larry Barksdale,

Distinction of bloodstain patterns from

fly artifacts. Forensic Science Inter-

national 137 (2003) 152-159. Forensic

Science International 149: 293-294.

17 - 22   Zuha RM.pmd 5/5/2008, 9:55 AM22



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [9720.000 864.000]
>> setpagedevice


