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BONES AS FORENSIC EVIDENCE

Bozidar Banovié, PhD!

Jovana Vujosevi¢, MSc
Faculty of Security Studies, University of Belgrade

Abstract: Forensic anthropologists use the theory and techniques of biological an-
thropology to determine how recently individuals lived and died. They study skeletal
remains from crime scenes, wars and mass disasters within the very recent past to
reveal the life history and identity of an individual, and to understand the context in
which death occurred. During excavation, in order to ensure full recovery and good
contextual information, osteologists rely on archaeological techniques to find, docu-
ment and remove skeletal remains from their in situ conditions. At the crime scene, an
anthropologist makes a preliminary determination of whether the remains are human
or nonhuman and whether more than one individual is present. Once exposed and
mapped, individual bones are tagged, bagged, and removed to the laboratory for more
detailed curation and examination. A strict chain of custody is established to ensure
that the remains cannot be tampered with, in case they represent evidence in a court of
law. Once the initial inventory has been completed, a scientist sets about evaluating the
clues that the skeleton reveals about the life and death of the individual. The first step
in this process is constructing the biological profile of the individual, which includes
determining the age, sex, height, ancestry and disease status. Ultimately, forensic an-
thropologists try to establish the identity of a victim. Once they have several possibil-
ities, they can compare a number of different ante-mortem records (dental records,
surgical implants, DNA records, and the matching of ante-mortem and post-mortem
X-rays) to try to establish a person’s identity. Although forensic anthropologists most
often work on cases of lone victims of homicide, suicide, or accidental death, they are
also called to the scenes of mass fatalities, to search for soldiers killed in combat, and
to investigate human rights abuses that result in hidden or mass graves.

Keywords: forensic anthropology, crime scene, skeletal remains, biological profile,
identification.

INTRODUCTION

Forensic anthropology represents the examination of human skeletal remains for law
enforcement and helps in determining the identity of unidentified bones since they often
survive the process of decay and provide the main evidence for the human form after death
(Steadman, 2009). Forensic anthropology uses methods and techniques developed from os-
teology and skeletal biology and applies them to cases of forensic importance (Iscan, 2001;
Snow, 1982). Applying these methods to unknown modern human remains, forensic anthro-
pologists can establish minimum number of individuals (MNI), identity or manner of death,
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as well as help law enforcement in forming a biological profile from the unidentified remains.
The biological profile includes determination of sex, age, ancestry, height, length of time since
death, and sometimes the assessment of traumas on bones (Steadman, 2009; White, Black, &
Folkens, 2012).

SCENE PROCESSING

When forensic anthropologists arrive at the crime scene, they must engage in specific
roles. The anthropologists must conduct on-site identification of skeletal remains so they can
determine whether they are human (Bass, 1995; Correia & Beattie, 2002). This detection al-
lows the anthropologist to proceed with a planned search strategy in response to emerging
anatomical scatter patterns, as well as to notify the search team once the remains are com-
pletely gathered and if the search can be discontinued (James & Nordby, 2009). Every crime
scene is subtle in nature, and the possibility of contamination is continuously an issue. This is
primarily due to the destruction of the skeletal remains by the biological and physical agents,
such as perpetrators, animals, plants, or time, which makes identification of the individual
difficult, if not impossible (Dupras, Schultz, Wheeler, & Williams, 2006). With the intention
of preserving the crime scene, grids are placed around the area. Subsequently, an anthropol-
ogist sets up a screening area where skeletal material from the crime scene and surroundings
will be systematically sifted through a screen to uncover human remains and other associated
evidences (Dupras, Schultz, Wheeler, & Williams, 2006; James & Nordby, 2009; Stanford, Al-
len, & Anton, 2013).

ESTIMATING TIME OF DEATH AND TAPHONOMY

Estimated time of death is essential evidence for crime scene investigators. Once the oste-
ological experts have determined the bones are human, they must proceed with a taphonomic
valuation (White, Black, & Folkens, 2012). Taphonomic analysis involves events from time
of death until bone discovery, which is determined by estimating the post-mortem period,
environmental reconstruction, as well as reconstruction of post-mortem events, and differen-
tiating traces of criminal action from alterations caused by taphonomic elements (Dirkmaat
D., 2002; Steadman, 2009).

Animal and plant activities can destroy the context of the crime scene and actual skeletal
remains. Also, the acidity of soil and micro-organisms can have an effect on bone (Behrens-
meyer, 1978; Wolf, 1986). For skeletal material, techniques vary based on the condition of
the remains: fresh, decomposed, mummified, or skeletalised. Also, forensic procedures can
include analysis using entomology, chemical tests and investigation of context and associated
artifacts (Adebisi, 2008; White, Black, & Folkens, 2012)._

BIOLOGICAL PROFILE

Forensic anthropologists determine deceased individuals’ identity by developing a bio-
logical profile to depict their physical characteristics. There are various contributing factors
that help these professionals establish an individual’s age, sex, stature, ancestry and traumas
(White, Black, & Folkens, 2012).
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Sex determination

The skeletal remains provide evidence of sex and age: the bones of the female individuals
are often less robust than those of the males and the ridges with attachments for muscles and
tendons are less prominent in the females (Walker & Lovejoy, 1985). The pelvis, thigh bones
and skull are particularly distinctive in terms of sexual characteristics. The female pelvis, evo-
lutionary constructed for child-bearing, has particular features — visually wider hips — which
separate it from the male pelvis. Apart from visual appearance, a number of measurements
are always taken of skull and pelvic bones which help to establish sex (Walker, 2005; Mays &
Cox, 2000).

If certain parts of the skeleton are preserved, identification of the biological sex of adult in-
dividuals is easier than estimating the age at time of death (Mays & Cox, 2000). If DNA can be
taken from the bone remains, the sex of any individual (regardless of age) can be determined
with high precision. This is possible even for very fragmented bones. The determination of
sex based on the bones in the forensic context, therefore, has been drastically changed by the
introduction of molecular techniques in osteology (Stone, 2000; Stojkovi¢, 2008).

Age determination

While determining an individual’s age, forensic anthropologists must apply their under-
standing of skeletal and dental development to their conclusions (Sherwood, Meindl, Robin-
son, & Mayo, 2000). Primarily, ossification centres in bones - cranial bones, teeth or postcra-
nial elements - help determine age in individuals (Ubelaker, 1989). These developments are
patterned, relying on age, sex, present skeletal elements, nutritional and hormonal status, and
individual variation (James & Nordby, 2009).

Age determination of skeletal remains means estimating the individual’s age at the time of
death, as opposed to the time elapsed since death. It is important to bear in mind that indi-
viduals of the same chronological age can show different degrees of development. Therefore,
even when the osteological standards based on known patterns are perfect, there is always a
percentage of inaccuracy in determining the age of the bones (White, Black, & Folkens, 2012).

Since bones grow rapidly during childhood, estimating the age of younger individuals up
to 18 years is easier and often more accurate than estimating the age of an adult (Sherwood,
Meindl, Robinson, & Mayo, 2000). Teeth eruption and long bone growth are most often used
as a means of assessing the age of the younger population (Ubelaker, 1989). Teeth may indi-
cate the difference between children of different ages and between adolescents and adult indi-
viduals (Lovejoy, Meindl, Mensforth, & Barton, 1985). Also, forensic anthropologists proceed
with odontological identification of the individual using previously established dental records
and support radiographs, which assists them in determining the age range of the individual
(Weedn, 1997). The degree of destruction of the skull sutures can give a relative sense of age
among older individuals (Buikstra, 1994).

Stature and weight determination

The position of the body reflects the length of the bones that contribute to the height of
a person (Owsley, 2001). While establishing the stature of a subject, forensic anthropologists
use many allometry formulas such as the Regression Formula for Estimating Maximum Liv-
ing Stature (with standard errors) - obtained from the average of the Maximum Long Bone
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Length of both right and left humerii, ulnae and radii, femurii, tibiae and fibulae (Trotter,
1970). By estimating the deceased’s height, the weight can also be assessed.

Weight is more difficult to determine because of its variations over the life of an individ-
ual. Using the entire skeleton, we can calculate body weight based on formulas that look at
correlations of height, geographical environment, and the weight of different types of bodies
in populations (White, Black, & Folkens, 2012).

Ancestry determination

Knowing the origin of a deceased person is important for precise assessment of sex, age
and stature. The geographical conditions in which our ancestors evolved influence the anato-
my of their descendants. Diversely, there is no human skeleton marker that perfectly matches
geographical origin (Adebisi, 2008).

An isolated skull can be measured and compared using multivariate statistics using a skull
of a known origin. This process provides the most likely view of ancestry and a series of possi-
ble errors (Iscan & Helmer, 1993). Skeletal determination of ancestry can indicate a matching
which can be confirmed by other techniques such as dental records or DNA analysis (Weedn,
1997).

When DNA can be taken from osteological remains, there is a possibility of accurate-
ly determining the ancestral population and even family relationships. Mitochondrial DNA
(mtDNA) is a small part of the human genome inherited only through the mother‘s linage.
Mitochondrial DNA evolves about 10 times faster than nuclear DNA, which makes mtDNA a
useful tool for eliminating even closely related populations (Stojkovi¢, 2008; Stanford, Allen,
& Anton, 2013).

One of the important tools in estimating the metric characteristics of the skeleton is the
Fordisc program, which allows a forensic anthropologist to compare specific characteristics
based on an ethnic profile or to process data using discriminatory function analysis (DFA).

Determining race category is usually difficult and less accurate than gender, age, and
growth estimates. The question of racial affiliation is difficult to answer because, even though
racial classification has some biological components, it is based primarily on social affiliation
(Adebisi, 2008).

Manner and cause of death

Forensic anthropologists’ analysis of trauma left on bones can contribute to the medical
pathologist in estimating the cause and manner of death. Interesting enough, even cremated
skeletal remains can provide an astonishing amount of information about the deceased indi-
vidual (Correia & Beattie, 2002).

The manner of death refers to the five possibilities: homicide, suicide, accidental, natural
and unknown. The cause of death refers to injuries or diseases, or their combination that re-
sults in death and could take months or years.

Forensic anthropologists commonly classify traumatic events as resulting from sharp force,
gunshot or blunt force before death (ante-mortem), near the time of death (peri-mortem), or
after death (post-mortem). Analysing the marks on the bone, forensic anthropologists could
potentially estimate general class characteristics of the used weapon (Adebisi, 2008).
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Blunt force damage produces impact marks or fractures, and can fragment bone, which
can eventually help in determining shape, type of trauma, or class of weapon (Dupras, Schul-
tz, Wheeler, & Williams, 2006). During gunshot investigation, a forensic anthropologist re-
constructs a skull fractured by a firearm in order to evaluate the injuries. These calculations
help the forensic specialist to determine the entrance and exit wounds, as well as the number
of fired shots. Blunt and sharp force damages, along with gunshot wounds generate unique
skeletal parts that are typically identifiable in unmodified state (Haglund & Sorg, 2001).

Figure 1. Bullet entry and exit wounds on a modern homicide victim
(Zpanic-Pajnic, Petaros, Balazi¢, & Gersak, 2016).

Ante-mortem

Older injuries, such as fractures of long bones and even wounds from guns, leave their
mark and are key indicators of a personss life. Multiple fractures, especially of ribs and typical
defensive wounds, can indicate long-term violence, which is often the case in child abuse.
Old injuries can be compared to X-rays if the victim had requested medical assistance, which
further facilitates identification (Owsley, 2001).

Characteristics of bone injury differ depending on the part of the skeleton and the charac-
teristics of the object. Particular fractures are caused by force applied in one spot that radiates
or becomes concentrated elsewhere.

Fractures occurring ante-mortem can be distinguished from post-mortem fractures only
when there is a callus, the hard tissue formed at the broken spot on the bone during the heal-
ing process. Also, interventions such as amputations leave traces of bone injuries. The distinc-
tion between ante-mortem and peri-mortem amputations again depends on the presence of
healing or bone tissue infection at the site of the trauma.
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Peri-mortem

Peri-mortem traces are physical evidence of activity immediately before, during or after
death (Burns, 2012). They help experts in investigating causes and ways of death (murder,
suicide or accident) and can help determine the intentions of the murderer. Also, in osteo-
logical analysis, it is necessary to identify bone injuries from the normal state and to distin-
guish between injuries caused by pathological and taphonomic agents (Skinner, Alempijevic,
& Puri¢-Sreji¢, 2003). The most important contribution of osteologists in forensic research is
the explanation of all potential solutions and opportunities for better collaboration with the
research team (Ubelaker, 1989).

Figure 2. 1- Peri-mortem (left) and post-mortem (right) fractures of human femoral shafts; 2-
Burned human bone; 3- Burning and weathering of bone; 4- Highly patterned rodent gnawing
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marks on human skeletal elements. The cranium shows heavy gnawing, with broader gouges
left by the animal’s incisors; 5- Root marking on a human cranium from; 6- Hop marks made
by tools on the posterior surface of a proximal tibia fragment (White, Black, & Folkens, 2012).

Peri-mortem traces can indicate the intent of the perpetrator to hide or remove the body,
which means that death is not accidental. Saws and similar tools are often used for such pur-
poses after the killing. These tools leave different traces on the bones, and sometimes leave
traces of metal fragments embedded in the bones. Experts can identify the types of knives
used and can indicate whether they are of the same type of tool as the ones owned by the
suspect. If an attempt to remove the skin of the victim can be identified in such methods of
removal of the body, an important evidence for a court procedure is secured, which explains
the gravity of the crime itself (Burns, 2012).

Post-mortem

After death, further changes in bones may occur, by biological (animal, botanical and
human activities), chemical and physical agents (weather, soil, temperature, humidity, mi-
cro-organisms, etc). The post-mortem modification changes the state of the individual bones
as well as the completeness of the skeleton (Skinner & Lazenby, 1983; Schmidt & Symes,
2008). Post-mortem analysis from the crime scene can be important to determine how the
bones have reached a certain place (e.g. whether they were deliberately placed in the grave
or whether the individual fell or was thrown from a height) (Wolf, 1986; Steadman, 2009;
Dupras, Schultz, Wheeler, & Williams, 2006).

Human bone modification

Burial can have profound effects on the skeleton’s disposition. Forcing the body into a
small space can cause certain anatomical substances and even fractures. In secondary buri-
als, there are often traces of human activity on bones; removing the skin can leave cuts on
the bones, cremation usually causes a colour change (resulting in white, grey, black and blue
shades) and bone cracking (Correia & Beattie, 2002).

In contemporary forensic contexts, projectiles are most common metal findings, in the
form of bullets of different calibres or shrapnel. Analyses of the entry and exit of projectiles on
osteological remains are necessary in forensic research. In addition to such evidence of bone
modification, the radiographic detection of a foreign body, metal or other objects in skeletal
remains is an additional dimension for forensic analysis (Rouge, Telmon, Arrue, Larrouy, &
Arbus, 1993).

IMPORTANCE OF SKELETAL REMAINS -
POSITIVE IDENTIFICATION AND DNA ANALYSIS

The anthropologist's most valued skill is knowledge of subtle human skeleton variations.
Even though most adult skeletons have the same number of bones (206), no two skeletons are
identical. Therefore, unique skeletal traits or observations of patterns lead to positive identifi-
cations (Dupras, Schultz, Wheeler, & Williams, 2006; Stanford, Allen, & Anton, 2013).
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In order to establish the identity of the victim, as mentioned before, it is necessary to de-
velop a biological profile in order to reduce the number of potential identities and define the
timing of events. Then we compile a series of different ante-mortem records in order to try to
establish the identity of a person. Positive identification of human skeletal remains - an undis-
putable match of the findings of teeth, skulls or postcranial remains with distinctive, named
individual - is often the essential step in the analysis. The most commonly used means include
dental records, health history documents and comparative ante-mortem and post-mortem
X-rays. The DNA analysis gives forensic scientists a powerful tool for identifying victims and
determining the presence of the alleged perpetrator at the crime scene (Steadman, 2009).

The DNA analysis, in particular, allows a forensic osteologist to deal with issues that are
beyond the scope of morphological methods. There are four main questions about the de-
ceased individual to which the DNA analysis of skeletal remains can potentially respond: sex,
pathology, origin, and individual’s identity (Stojkovi¢, 2008).

Forensic scientists use different tests, including DNA profiling (examination of gene se-
quences that only families would be expected to share), DNA typing (isolation of certain seg-
ments of the genetic sequences for analysis) and original DNA test (the same DNA segments
were set to examine the degree of similarity between the two sample persons). The DNA anal-
ysis identifies the remains of victims and perpetrators of crime with much greater accuracy
- connecting people with places and objects of crime. The chance of sampling the same profile
with another person is about 1: 10 billion, which is more than the number of people on planet
Earth (Stojkovi¢, 2008; Stanford, Allen, & Anton, 2013).

The DNA profile is useless for identifying an individual, without comparison samples. It
is ideal to have ante-mortem records of the victim in the form of medical, dental records and
images. Determining the identity of the victim requires that a person’s information is known
to some extent in order to obtain related or ante-mortem findings (Weedn, 1997).

When the skeletal material is extremely fragmented, the identification process can be ex-
tremely difficult; a biological profile may be impossible; and in such cases, forensic scientists
can rely on comparison with reference to DNA samples, which are usually obtained from
relatives of victims, in order to obtain positive identification (Stojkovi¢, 2008; Stanford, Allen,
& Anton, 2013).

Ante-mortem data

Teeth, by skeletal structure, are the most resistant to destruction, and often serve to iden-
tify people. Dentists have records with all the information and X-rays related to the dental
history of each patient, to what kind of modifications occurred over time (extraction, sealing,
and other interventions on teeth). These data are priceless in positive identification, since they
are at the same level as the fingerprint (White, Black, & Folkens, 2012).

Medical X-ray images before death can be used for identification as well. An X-ray image
of a person’s head after an accident can reveal a frontal sinus, a space filled with air inside the
frontal bone behind the eyebrow area. The sinus is uniquely developed in each individual, so
a comparison of the X-ray of the skull of a known individual can lead to positive identifica-
tion. Wounds and infections that are visible on ante-mortem X-rays can be compared with
post-mortem recordings (Owsley, 2001). Orthopaedic implants and needles with their unique
serial number often help to solve the issue of identity (Dupras, Schultz, Wheeler, & Williams,
2006).
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Reconstruction of the face

Digital technologies have been developed to provide a three-dimensional virtual recon-
struction. The size of the nose is based on the height and width of the nasal orifices and bone
marrow. After making the visual, forensic reconstructions of the face can be photographed
and shown to the general public in the hope that someone will recognize the individual. If po-
tential identification occurs, ante-mortem records can be checked and thus provide positive
identification (Ubelaker, 1989; Iscan & Helmer, 1993).

DOCUMENTATION AND COURT TESTIMONY

Forensic specialists and other forensic scientists are required to document all procedures
with the greatest precision. Anthropologists must include a full series of anthropological
measurements and estimates, taphonomic assessments, biological profiles, individualization
of characteristics, and evidence of peri-mortem traumas. It is essential that the specialists
testify about skeletal remains scientifically and neutrally during the hearing (White, Black,
& Folkens, 2012). This is primarily due to the fact that they bear a considerable amount of
responsibility, not only to the legal community, but also to the victim and the injured party
within the crime in question (James & Nordby, 2009). Documentation and court testimony
is essential, as it helps the overall outcome of a death investigation by providing the legal sys-
tem with a scientific explanation of evidence (Steadman, 2009; Dupras, Schultz, Wheeler, &
Williams, 2006).

The law requires from forensic osteologists to identify an individual and submit a report.
Osteologists as expert witnesses are indispensable due to their expertise and the assistance
they provide to both parties, prosecution and defence. A forensic osteologist testifies within
the limits of bone evidence and in accordance with the principles of scientific discipline he or
she represents (Komar & Buikstra, 2007).

When presenting a human skeleton in reports, a forensic anthropologist needs to describe
the skeleton and its components in relation to the standard anatomical position. In this po-
sition almost all bones are visible and there is no overlapping. Most bone reports include a
skeleton drawing in a standard anatomical position, which is part of court expert or forensic
anthropologists’ reports. These drawings can be used to indicate the presence or absence of
skeletal elements or they can be used to illustrate illness or injury (Stanford, Allen, & Anton,
2013). Skeletons and skeletal elements can be expressed in relation to the anatomical plane
(White, Black, & Folkens, 2012). These terms are also used in field reports to describe the po-
sition of skeletons or certain bone elements, or to describe the relationship between objects
and skeletons (e.g., a bullet found next to the tip of the humerus can be described as being
located next to the proximal or superior end of the humerus) (Dupras, Schultz, Wheeler, &
Williams, 2006). Clarity and thoroughness are of primary importance for the final reports of
forensic anthropologists (Komar & Buikstra, 2007).

There is no uniform format for a forensic report, but specialists usually follow the standards
from Buikstra and Ubelaker (1994), written in narrative style. In the analysis of a unique set of
skeletal remains, a forensic anthropologist can design 10-20 pages of inventory, observational,
osteometric and diagnostic data. These data sheets together with a narrative summary of 3-5
pages make the forensic anthropologists’ final report (Stanford, Allen, & Anton, 2013).

Most osteological reports, especially in forensic settings, cover the following points (Buik-
stra, 1994; White, Black, & Folkens, 2012):
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o Introduction. The osteologist should indicate when and how first contact was made re-
garding the case, characteristics of the received or disclosed material. It is fundamental to
indicate each step in which the original condition of the bone material is potentially changed.

« The list of analysed bones, with the potential determination of MNI and a detailed ex-
planation.

« Context and condition of the bones. All skeletal remains sent for analysis are considered
as key evidence that is irreplaceable. It is necessary to mention any cultural or biological
finding associated with bones. Also, traces of soft tissue, if present, should be recorded in the
report.

o Records of all potential evidence of bone pathology. It is also important to document all
healed fractures and other osteological manifestations of the disease.

« Anomalies. An osteologist needs to write down all unusual bone appearances, which
very often help in the individualization of the victim. In radiographic recording, all features
need to be recognised, so that they can be compared to the ante-mortem image and thus de-
termine the individual’s identity.

« Marking all signs of osteological injuries, from healed fractures to fractures associated
with excavations. Determination of age of fractures based on healing, colour differences or
the impact of nature on broken surfaces. It is very important to differentiate between injuries
that occurred before, during and after death.

o Determination of age, gender, ancestry, height and weight. It is important to indicate
which methods are used for evaluation and why exactly these methods were used.

o Establishing the time and cause of death, with taphonomic effect in mind.

o Determining the identity of a person on the basis of skeletal remains. Dental records,
ante-mortem data and radiographs are ideal for individualization and for comparison with
post-mortem bone status.

o Metric and non-metric measurements. A record of standard measurements of teeth,
skulls and postcranial remains, as well as observations of non-metric properties.

o Summary. A simple overview of the most important bone observations and analyses.
CASE STUDY

Child abuse, unfortunately, is widespread in contemporary society. Approximately 18%
of cases of deliberately inflicted injuries have led to more than 2,400 unexpected deaths in
infants and children. When the child dies in this way, abusers can try to conceal the body
and claim that there has been a kidnapping. In such circumstances, time can pass before the
body is discovered and fragmented, and partial skeletal parts are the only evidence. Evidence
of scars, bruising and soft tissue injuries is no longer present under these conditions (Walker,
Cook, & Lambert, 1997).

Police investigating the case of a boy who disappeared, revealed the partially skeletonised
remains of a three-year-old child in the trunk of a family car. His parents first told police
officers that the boy died after he slipped and hit his head while bathing. Although initially
they said that he had been buried, the discovery of his skeleton made it clear: the dead child
was laid in the trunk of their car five years prior to discovery. Parents were accused of illegally
disposing of the body and the skeletal remains were sent to the forensic osteologist.

During the dental and metric analysis of the long bones, an age range of 3 to 4 years was
determined at the time of death. More thorough histological work on the teeth was in accor-
dance with the age of 3 years and 7 months at the time of death. Moreover, they pointed out
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that the child suffered a dental development disorder, the last about two months before his
death.

A linear fracture along the left occipital bone was discovered. Growth and histological
analysis have shown that the bone formation region records at least two healing phases. The
forensic osteologist found that it was a month or more between the injuries that led to the
fracture and death of the child. However, along the fracture boundary, the well-healed bone
was covered with traces of other later bone formation episodes. Some of the ends of the frac-
tures started to heal, and new traces of the fractures took more than a week to form a new
bone. Repetitive healing process is indicative of cases of child abuse. More episodes of injuries
have led to these osteological patterns. Parents who participate in the chronic abuse of their
children usually avoid bringing the child to the doctor for fear of revealing their behaviour.

Ante-mortem fractures of the upper and lower incisors were observed. Such fractures
are common among abused children, reinforcing the idea that the child suffered repeated
injuries. The clavicle showed traces of fracture as well. Areas of subperiosteal bone formation
were present on the left radius and ulna. These lesions are thin layers of the new bone formed
under the periosteum due to injury and subperiosteal bleeding. Healing on the bones of the
arm indicated an injury that occurred one month before the child’s death. None of these sub-
periosteal lesions are visible on high resolution radiography. In fact, they are usually less than
half a millimetre thick, but they are clearly visible to the osteologist.

The frequency of fractures caused by serious physical abuse has been reduced with the
growing up of the child, probably because it is easier to control and forcefully hold younger
children with intent to beat them. In this case, with osteological evidence of severe physical
abuse over a prolonged period, the prosecutors accused the parents of negligent homicide, of
which they ultimately pleaded guilty (White, Black, & Folkens, 2012).

CONCLUSION

Forensic specialists draw conclusions from evidence, mainly by applying their under-
standing of the human skeleton to a case or subject. Forensic anthropologists’ work starts by
establishing on-site identification of skeletal remains, and whether they are human. This de-
tection allows the anthropologist to proceed with the plan of their search strategy in response
to emerging anatomical scatter patterns and preservation of the crime scene and skeletal re-
mains. For skeletal material, techniques may vary based on the condition of the remains:
fresh, decomposed, mummified, or skeletalised.

Specialist continue with taphonomic analysis which involves events from time of death
until the bone discovery, which is determined by estimating the post-mortem period, envi-
ronmental reconstruction, as well as reconstruction of post-mortem events, and differentiat-
ing traces of criminal action from alterations caused by taphonomic elements. Proceeding to
the laboratory, forensic anthropologists determine deceased individuals’ identity by develop-
ing biological profiles to depict their physical characteristics. There are various contributing
factors that help these professionals establish an individual’s age, sex, stature, ancestry, stature,
weight and traumas. Forensic anthropologists’ analyses of trauma left on bones can assist the
medical pathologists in estimating the cause and manner of death. They classify traumatic
events as resulting from sharp force, gunshot or blunt force before death (ante-mortem), near
the time of death (peri-mortem), or after death (post-mortem). These types of fractures and
wounds generate unique skeletal parts that are typically identifiable in unmodified state.

After developing a biological profile and defining the time of events, forensic anthropolo-
gists can continue with establishing the individual’s identity. Positive identification of human
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skeletal remains - an undisputable match of the findings of teeth, skulls or postcranial remains
with distinctive, named individual - is often the essential step in the analysis. The most com-
monly used means include dental records, health history documents and comparative an-
te-mortem and post-mortem X-rays. Also, the DNA analysis gives forensic scientists a pow-
erful tool for identifying victims and determining the presence of the alleged perpetrator at
the crime scene. Forensic specialists and other forensic scientists are required to document all
procedures with the greatest precision and form a report. Lastly, the specialists testify about
skeletal remains scientifically and neutrally during the court hearing.

To sum up, the main responsibility of a forensic anthropologist is to process the crime
scene, examine and process skeletal remains, create an individual’s biological profile, establish
appropriate documentation of their findings, and testify in the court of law. Their professional
understanding of the human skeleton contributes to the outcome of a crime investigation by
providing law enforcement with expert answers and conclusions, which ultimately benefit the
outcome of any given case.
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