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Redefining forensic anthropology in the
215t century and its role in mass fatality
investigations
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SUMMARY

Forensic anthropology is a dynamic field,
with its definition having to reshape itself and
expand continuously. The challenges faced as
well as its potential have grown in synergy with
other areas in forensic science. In academia, as
well as in practice, the discipline has seen much
specialisation in different areas. In particular
in recent years, the importance of the forensic
anthropologist has led to an increase volume of
casework for these scientists, and an important
role in disaster victim identification worldwide.
This paper sees the need for a revised definition
which reflects the nature of the work, both with
the living as well as with the dead, in individual
domestic cases or international human rights’
investigations. A review of the work undertaken by
forensic anthropologists is provided with special
emphasis on mass fatality incidents. This paper
also explores the discipline’s contribution to DNA
analysis and positive identification. It is important
to highlight the forensic anthropologists’ role and
their potential in any deployment of a National or
International Disaster Victim Identification team.

Key words: Forensic Anthropology — Mass
disasters — Disaster Victim Identification - Human
remains — Fire scenes — DNA

INTRODUCTION

Definitions of forensic anthropology have
reflected the evolution of the discipline over the
past 20 years. A commonly accepted definition
is currently “the application of the science of
physical or biological anthropology to the legal
process” (e.g., see ABFA, 2018), although this has
now expanded to include human rights cases,
as part of what some have called ‘Humanitarian
Forensic Action’ or ‘Forensic Humanitarianism’
(Guyomarc’h and Congram, 2015; Cordner and
Tidball-Binz, 2017; Moon, 2013; Parra et al.,
2020). More recently, historical cases involving
the recovery, identification and repatriation
of casualties from the First and Second World
Wars and subsequent conflicts have also been
categorised as forensic anthropology (Loe et
al.,, 2014; Cox et al., 2016; Emanovsky and
Belcher, 2012). The expansion of the definition
in these contexts recognises the need for the
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anthropologist to conform to the standards
required by forensic genetic laboratories. He or
she is required to work closely with DNA scientists
and be cognisant of forensic protocols relating to
chain of custody, integrity of evidence and how to
minimise the risks of cross contamination and
misidentifications.

The original remit of the forensic anthropologist
was to help with the identification of the deceased
and he or she was based in the laboratory or
mortuary. The role has now expanded to crime
scene attendance, starting with understanding
the context of human remains and assisting with
recovery (Dirkmaat et al.,, 2008; Blau, 2018).
Today, forensic anthropology has evolved into
different specialities and stronger ties have
developed with forensic pathology, odontology,
radiology, genetics and crime scene investigation.
In many countries, the
archaeology is also particularly strong (Blau and
Ubelaker, 2016; Hunter et al., 2013; Groen et
al., 2015). From an initial focus on skeletonised
remains it has now been recognised that the
skills of the forensic anthropologist can also be
applied to the examination of fresh, decomposed,
mummified and burnt bodies from a variety
of contexts. Previously working as assistants
to forensic pathologists forensic
anthropologists now often take the lead in certain
types of humanitarian and mass fatality scenarios,
collaborating with and advising the pathologist,
although it must be emphasised that it is still not
therole ofthe forensicanthropologisttodetermine
cause of death in a forensic setting. In addition,
some management of the unidentified decedents
and other roles have been undertaken by forensic
anthropologists within a Medical Examiner or
Coroner’s office (Crowder et al., 2016).

interrelation with

primarily,

Although much of the work of the forensic
(physical) anthropologist deals with the dead,
not all definitions of forensic anthropology
have encompassed the fact that some also
study the living. This skill-set is sometimes
“country specific”, depending on the educational
background of the forensic anthropologist and
the organisation they work from which varies
between nations (e.g., see Kranioti and Paine,
2011; Obertova et al.,, 2019; Christensen et al.,

2015). Thus, the forensic anthropologist can assist
with gait analysis, age estimation in the living
or identification of a suspect (Black et al., 2010;
Beh and Payne-James, 2010; Cattaneo, 2007,
Schmeling et al., 2008; Black et al., 2010). In some
cases, there has been also an awareness of the
value of forensic anthropologists with assisting
in the identification of living individuals left
unconscious from a mass disaster (Quatrehomme
et al., 2019; De Boer et al., 2019).

Further specialisation in the field has been
increasing too, as methods become more niche,
and what was an examination of human remains by
one anthropologist may now require several, with
different areas of expertise, on a single case. Finally,
in previous and current definitions of forensic
anthropology it is important to consider whether
the term should be limited to just those examining
the body, as anthropology in its broadest sense also
encompasses social and cultural anthropology.
There has been some mention of including these
branches of anthropology in the definition of
forensic anthropology, or conversely, defining
the discipline as we currently understand it more
narrowly as ‘forensic physical anthropology’
(Maples, 1980; Lovis, 1992). It is known that a
number of social and cultural anthropologists have
worked in forensic or judicial cases (e.g., Rosen,
1977; Turner, 1992; Burke, 2011; Trigger et al.,
2013; Holden, 2019). These experts may provide
opinion regarding cultural practices around the
dead, provide information on cultural and bio-
cultural indicators or modifications on a body. They
may also work closely with families in mass fatality
incidents or human rights cases. In these instances,
it is true that some of the anthropologists who
undertake the examination of remains have also
been trained in social and cultural anthropology,
so in this context it could indeed be classified as
‘forensic anthropology’.

The history and current status of forensic
anthropology and the methods used within the
discipline have been covered extensively in
the literature (e.g., Klepinger, 2006; Komar and
Buikstra, 2008; Iscan and Steyn, 2013; Tersigni-
Tarrant and Langley, 2017; Blau, 2018; Ubelaker,
2018; Ubelaker et al.,, 2019a). A number of
specialised books have been written on trauma,



ethics, dismemberment, and burnt remains (e.g.
Schmidt and Symes, 2015; Ross and Cunha, 2019;
Thompson, 2001; Walsh-Haney and Lieberman,
2005; France, 2012; Blau, 2016a; 2016b;
Passalacqua and Pilloud, 2018; Marquez-Grant
et al.,, 2019), bias (Nakhaeizadeh et al., 2014;
Passalacqua and Pilloud, 2018), and specific
methods for estimating age, sex, etc., as well as
reviews on research trends worldwide (Lei et al.,
2019). The importance of forensic anthropology as
well as archaeology has increased primarily since
the Human Rights Investigations of mass graves
in Latin America in the 1980s and subsequently
the Balkans in the 1990s. Although initially
much work concentrated in the identification
of the deceased in the laboratory or mortuary,
as Dirkmaat et al. (2008) indicated, this has
recently expanded to attending the crime scene
to understand the context in which the remains
were found, and encompassing the field of
forensic taphonomy. Moreover, this now extends
to participating not only in the recovery of human
remains in the field but also actively participating
in the search for missing persons (Marquez-
Grant, 2018). The forensic anthropologists works
closely alongside the forensic archaeologist
or they may use their own skills depending on
their background and training (e.g., Hunter and
Cox, 2005; Ferllini, 2007; Dupras et al., 2012;
Hunter et al.,, 2013; Groen et al.,, 2015; Barone
and Groen, 2018). With this in mind, we consider
that a revised definition which encompasses the
contribution forensic anthropologists provide
in the search, recovery (whether applying
archaeological knowledge or working alongside
a forensic archaeologist),
management of the deceased, the interpretation
of circumstances surrounding death in medico-
legal and humanitarian contexts, and the
identification of the living, could be proposed. Of
course, social and cultural anthropology may well
be used in casework and this may also be part of
the physical anthropologist’s training. Likewise,
in some countries forensic anthropologists
may already work as forensic pathologists. The
suggested definition below, therefore, reflects how
the role of the forensic physical anthropologist,
who may work alongside others experts in the
field of forensic medicine, forensic odontology,

identification and

social and cultural anthropology, etc., has evolved
in recent times:

“Forensic Physical Anthropology can be defined
as the analysis of the human body to assist with the
identification of the living and the dead, the recovery
and repatriation of the deceased, and the interpretation
of circumstances surrounding death in medico-legal
and humanitarian contexts”.

In addition to domestic casework, human rights
missions and other operations, and increasing
specialisations in the fields of imaging, histology,
trauma analysis, and other methods used to
produce biological profiles; the role of the forensic
anthropologist in mass fatality incidents has
become more prominent and its contribution
continues to be recognised (e.g., Hinkes, 1989;
Kahana and Hiss, 2009; Mundorff, 2008, 2011;
Dirkmaat, 2012; de Boer et al., 2019).

This paper considers the role of forensic
anthropologists fatality incidents,
highlighting the value and the information that
forensic anthropology can provide. A review of
the work undertaken by forensic anthropologists
is followed by an exploration into some of the
different scenarios encountered in mass disasters
and the process of disaster victim identification
(DVI). The specific role of the anthropologist
in these incidents and the relationship with
DNA analysis and positive identification is also
explored (see also Cattaneo et al., 2010; Goodwin,
2017; Alonso et al., 2005; Mundorff et al., 2014).

in mass

THE ROLE OF THE FORENSIC
ANTHROPOLOGIST

The participation of a forensic anthropologist in
post-mortem examinations has varied historically
and geographically depending on the country it
is practised in, legislation, police structure and
a number of other factors (Brickley and Ferllini,
2007; Marquez-Grant and Fibiger, 2011; Kranioti
and Paine, 2011; Groen et al., 2015; Ubelaker,
2015; Marquez-Grant et al.,, 2016; Obertova et
al., 2019). It is worth remembering that in some
countries forensic anthropologists will have a
medical and a forensic pathology background,
whilst in others they will come from a biology,
anatomy and anthropological (social, cultural,
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21



Forensic Anthropology and DVI in the 21st century

biological, etc.) and/orarchaeological background. 2. Distinguish bone from any other material.
Some practicing forensic anthropologists may 3. Identify bone as human or non-human.

also have undertaken police training and become
police officers and/or crime scene investigators.
This range in forensic anthropology practice can
be observed throughout Europe (e.g. Kranioti and
Paine,2011;0bertovaetal.,2019). Therelationship
between archaeology and anthropology and how
they overlap is also another matter than can

be discussed (e.g., see also Blau and Ubelaker,
2016), especially if the anthropologist has an 6. Comment on minimum number of individuals

(MNI) or maximum likelihood number of

4. Provide an inventory of the bone(s) and any
missing elements.

5. Commentonantiquity ofthe boneif possible or
on post-mortem interval; or if contemporary
whether the bone(s) is an anatomical
specimen, a museum exhibit, a trophy skull or
from any other context.

archaeological background; and, likewise, the

boundary between anthropology and forensic individuals (MLNI).
pathology when the practicing anthropologist 7. Provide information on the biological profile
also has this medical background. of the remains that may assist in the identity

of the deceased: age-at-death, sex, ancestry,
stature and any unique identifying traits
where possible. These features could be

If for the purpose of this paper, we focus on the
remains of the recently deceased (different time
frames depending on the country), and leave aside
the examination of historical remains or images
of living individuals, the forensic (physical)
anthropologist will work with human cadavers
in various stages of decomposition. These could
range from relatively fresh bodies (requiring
access to bone via imaging or invasive autopsy,

anatomical variations, cultural deformation
of the bones or pathological conditions. In
addition, anthropologists in some countries
may examine any medical implants or devices
(e.g., Ubelaker et al., 2019b), whilst in others
this is done by the pathologist or police.

see, e.g., Leo et al.,, 2013; Brough et al., 2015), 8. Examine any aspects around the factors which
through to varying degrees of decomposition, have influenced the body after death (forensic
mummification, burnt and charred remains, taphonomy), or preservation of the remains,
complete skeletons and small bone fragments (see which may provide information on the
forensic taphonomy literature, e.g., Boddington et deposition of the body, including for example
al., 1987; Haglund and Sorg, 1996, 2001; Pokines differentiating between dismemberment by
and Symes, 2013; Schotsmans et al, 2017; sharp force trauma and disarticulation of
Schmidt and Symes, 2015). Indeed, recently, human remains by scavengers.

casework undertaken by forensic anthropologists 9. Assess trauma and provide opinion on
for age estimation (e.g., Rainwater et al., 2012) whether it is peri-mortem injury or post-
and trauma analysis (e.g., Garcia Ruiz and mortem damage or even anatomical variation
Gutiérrez Buitrago, 2020) in particular, has been (e.g., sternal aperture, large parietal foramen).
undertaken on fresh cadavers. With regard to trauma analysis, it should

be noted that in most countries, whilst the
forensic anthropologist may comment on the
mechanism of injury or the damage on the
bone, although it is the duty of the forensic
pathologist or medical examiner to certify
cause and manner of death.

Following the literature (Komar and Buisktra,
2008; Roberts and Marquez-Grant, 2012;
Marquez-Grant, 2015), and with some additions
and modifications, forensic anthropologists
may be requested to undertake the following
tasks (excluding training, education, research,
validation, and proficiency testing), depending on 10. Craniofacial reconstruction to assist in
their remit, the case and scenario: identification.

11. Sampling of bone and providing information
on other possible analysis such as stable isotope
analysis for provenance or radiocarbon dating.

1. Participate in and advise on the search,
location and recovery of human remains,
including large sieving operations.

22



12. Reconstruct the remains if fragmented in
order to assess trauma, manage commingling,
etc.

13. Attribute bones to a particular individual in
cases of commingling.

In addition, the anthropologist will often
assist with formulating strategies to maximise
recovery of evidence from the bones, particularly
environmental evidence, such as moss, barnacles,
etc. that may assist with further information (e.g.,
Marquez-Grant and Roberts, 2012; Pokines and
Symes, 2013). These requests are in addition to
report and statement writing, providing advice
on which related specialist areas might benefit
an investigation, peer review, and expert witness
testimony where applicable (e.g., Galloway et
al., 1990). This may be within a criminal justice
or humanitarian context and the anthropologist
may be working with coroners, a team of law
enforcement personnel, or lawyers acting on the
behalf of a defendant. Of course, the questions
that anthropologists can answer are dependent
on the condition of the remains and not all are
necessarily addressed in a single case. It may be
that the medico-legal team has already identified
the deceased and the only request for the
anthropologist is to examine an area of damage to
the skeleton to provide an opinion as to whether
it is a fresh (peri-mortem) trauma or a dry (post-
mortem) break.

Although achieving positive identification by
using forensic anthropology alone is rare, it is
true that in some cases the deceased have been
positively identified from the assessment of non-
metric traits on the skeleton and previous ante-
mortem radiographs, or where frontal sinuses
have been used in a similar way (Ubelaker et al.,
2019; Steadman et al., 2006; Baraybar, 2008;
Ross et al, 2016; Christensen, 2005). This,
however, should be qualified by acknowledging
that this is generally only accepted when other
primary methods of identification have not been
available (e.g., Olivieri et al.,, 2018). Examples
of this might include absence of DNA reference
samples or ante-mortem dental records (or
indeed dentition), or simply lack of resources
including funding. In such situations the forensic
anthropologist can assist in the identification of

Nicholas Marquez Grant et al

the deceased by liaising with families to obtain
ante-mortem data (asking the right questions in
view of the physical evidence) and assist relatives
with viewing the deceased and interacting with
relatives to explain the process, in particular in
Human Rights cases (e.g., Mladina, 2016; see also
Devisser et al., 2014; Anderson and Spradley,
2016; Wade, 2016). Ideally, however, this should
only ever be done by experienced anthropologists
who have had appropriate training in working
with the bereaved. On occasions, sometimes the
identification is provided by ID tags or markers
or personal information within the graves and
the anthropologist aims at checking whether
the biological profile is consistent with that of
the material, cultural and other documentation
provided. One example of this is the dating of
‘cemetery of the bottles’ to the Spanish Civil War
(Etxeberria et al., 2014).

The types of cases that forensic anthropologists
may be engaged in are many and varied, and
include the following;:

« Search operations for missing persons.

- Fatal fires
wildfire).

Clandestine graves as a result of homicide.

(domestic, workplace, vehicle,

+ Burials undertaken by families following war
crimes.

« Exhumations of wunidentified bodies from
cemeteries.

Surface deposition sites (natural, accidental,
suspicious, suicidal or unexplained deaths).

- Transportation accidents
individual or more.

involving  one

Industrial accidents (e.g., explosions, building
collapse) involving one individual or more.

» Mass disasters from natural phenomena.

Terrorist attacks.

« Cold case reviews.

« Age estimation in the living.

Identification of the living.

The above (as seen similarly for forensic
archaeology in Groen et al, 2015), would
encompass cases for domestic police or law
enforcement agencies, humanitarian cases with
no judicial process, humanitarian cases with a
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judicial process, and mass fatality incidents with
criminal and no criminal involvement.

FORENSIC ANTHROPOLOGY WORK IN
MASS FATALITY INCIDENTS

Mass disasters resulting in mass fatalities
have been present throughout human history
(Zietkiewicz et al., 2012). Tragically too in recent
years, these incidents have resulted in a few
individuals to thousands of dead and missing
presumed dead (Watherston et al., 2018; Alonso
et al., 2005; de Boer et al., 2019). The definition
of a mass fatality incident will vary between
countries and between states or regions within
each country, but it is widely accepted that it
should not be based on the number of fatalities
alone. The process of identifying the remains
from mass fatality incidents tends to be in English,
Disaster Victim Identification or DVI (e.g., Black et
al., 2011). Factors such as resources of the host
nation, experience and training of responders
and the condition of the remains, including levels
of fragmentation, commingling and burning,
must be taken into account as they provide their
own challenges. It is now well documented that an
incident with a relatively small number of victims
who are severely disrupted may raise more
challenges than an incident with larger numbers
of whole, unburnt bodies (e.g., Byard and Winskog,
2010; Winskog, 2012; Gunawardena et al., 2018;
Ellis, 2019; de Boer et al., 2020).

Mass fatality incidents may be categorised as
Closed or Open, although in reality they are most
often a combination of the two types (e.g., Black
et al., 2011). Closed incidents are where the
identities of the deceased are known, for example
in a military air crash where the names of the
personnel on board would have been logged.
An open incident is one in which the deceased
could include anyone who might have been in
the area at the time, for example, a bomb in an
open market place. An example of a combined
incident might be a civilian air crash, which
landed on a busy motorway. It is clearly far easier
to positively identify the deceased quickly in a
closed incident, as DVI teams will know where
to go and who to approach for DNA reference
samples, ante-mortem dental records and/or

fingerprint data. It could be argued that the role
of the forensic anthropologist is far greater in
open incidents, where there is a need to collate
information relating to the biological profiles of
the deceased in order to provide a “starting point”
for the identification process. This work would of
course go hand in hand with police investigations
to ascertain who may have been at the disaster
site at the time of the incident. Even where the
identity of the deceased is presumed, the forensic
anthropologist can still play a vital role in the
identification and repatriation process if remains
are burnt and / or highly fragmented.

Many types of disasters, whether natural, terro-
rist attacks, industrial accidents, transportation
incidents, arson, etc. have often led to charred,
burnt and highly fragmented and commingled
human skeletal remains. Where previously these
body parts might have remained unidentified,
the involvement of forensic anthropologists has
shown that in some such cases, positive identifica-
tions can still be achieved. The work of the Inter-
pol DVI Pathology and Anthropology Sub Working
Group (PASWG), previously led by Dr Peter Ellis
(e.g. Ellis, 2019) and now by Hans de Boer, has
vastly improved the collaboration between foren-
sic pathologists and anthropologists in the arena
of DVI. Most recently this has led to the production
of a series of policy documents, guidelines and re-
cording forms designed specifically for use in in-
cidents where there is a high volume of disrupted,
commingled, fragmented and burnt remains, for
example those developed by INTERPOL (https://
www.interpol.int/How-we-work/Forensics/Disas-
ter-Victim-Identification-DVI). Each country and
regions within that country may have their own
emergency response and DVI protocols. In the
UK some guidelines have been produced by the
Home Office (2004). As part of National DVI teams
(such as UK DVI, or DMORT in the USA) whether
civilian, police and / or military (such as Guardia
Civil DVI Team in Spain), or as employees of inde-
pendent forensic science providers or emergency
response teams (private, governmental or other
organisations such as United Nations or ICRC),
forensic anthropologists have been involved in
assisting with the management of the dead, their
identification and providing information to loved
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ones. They have been involved in training and
capacity building in war torn areas, liaising with
families for ante-mortem information on the de-
ceased, scene and mortuary attendance, partici-
pating in identification commissions and finally
providing further information to families (e.g.,
Carroll et al., 2017).

Examples of forensic anthropology participation
in the DVI process worldwide in the last decades
have included terrorist attacks (e.g. Prieto et al.,
2007; Kahana et al., 1997; Hiss and Kahana, 2000;
MacKinnon and Mundorff, 2006; Buck and Briggs,
2016; Quatrehomme et al., 2019) natural disasters
including tsunamis, wildfires or earthquakes
(Cordner et al., 2011; Blau and Briggs, 2011; Black,
2016; Beauthier et al., 2009; Leditschke et al., 2009;
Gin et al., 2020), transportation accidents such as
air crashes, road traffic collisions, cable car and rail
accidents (e.g. Hinkes, 1989; Saul and Saul, 2003;
Dirkmaat, 2012; Cattaneo et al., 2015; Barberia
et al., 2015), industrial accidents such as gas
explosions, building collapse and fatal fires caused
by accident or arson (e.g. Park et al., 2009; Rutty
et al., 2020), amongst others (e.g. Ubelaker et al.,
1995). In addition, it has been reported that more
than 20,000 migrants have died trying to cross
the Mediterranean since 2014 and many remain
unidentified and buried inunmarked graves (Olivieri
etal.,2018; Deardenetal., 2020). In other areas such
as the Mexico-US borders, anthropologists have a
significant role in assisting with the identification of
the deceased (e.g., Fleischman et al., 2017). Violence
on a mass scale such as genocide and burial of
victims in mass graves (e.g., Groen et al., 2015;
Ferllini and Croft, 2009; Mohd Noor et al., 2017) also
constitute mass fatality incidents but they are not
the focus of this paper.

Finally, in light of the recent COVID-19
pandemic, a number of forensic (physical)
anthropologists have also been working on
protocols for the management of the dead during
this pandemic, aiming to provide as much dignity
and respect as possible to both the dead and their
relatives (e.g., Finegan et al., 2020, and also the
Argentine Forensic Anthropology Team or EAAF
in its Spanish acronym, eaaf.org).

Below we have summarised the most frequent
tasks in which the forensic anthropologist might
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be involved at the mass disaster site and in the
mortuary. These may vary according to the scope
and nature of the incident and the resources of the
host nation. It must be emphasised that this work
is collaborative and would be undertaken within
a team of pathologists, odontologists, fingerprints
experts, archaeologists, radiographers, DVI
trained police officers and emergency response
teams. In England and Wales for example, the
way in which these teams will be organised and
the order in which the specialist examinations
will take place, should be decided by Coroner (or
other judicial authority leading the operation), the
Senior Identification Manager (SIM), the Scene
Evidence Recovery Manager (SERM) and the Police
Mortuary Coordinator (PMOC) in consultation
with the relevant experts (Interpol, 2018). All the
tasks described below would be carried out within
the framework of the Interpol DVI Guide (2018).

THE FORENSIC ANTHROPOLOGIST AT
THE MASS FATALITY SCENE

Anthropology can assist with multiple lines of
inquiry (Figura, 2018; Olivieri et al., 2018) in both
large and small incidents, (Wiersema and Woody,
2016).

Search and Recovery of Human Remains

- Working within the multidisciplinary team
described above and utilising Interpol DVI
protocols (Interpol, 2018), the forensic
anthropologist can assist by:

+ Advising on how to set up the search grid,
including reaching a decision on the most
appropriate size of grid squares. This would
depend on the level of fragmentation and
dispersal of remains, which in turn might vary
in different parts of the scene. He or she may
also advise on the likely survival of remains
and produce a forensic taphonomy report if
required. This may be in relation to preservation
in mass graves, or the likelihood that body parts
will have survived intense heat and/or a large
explosion.

+ Assisting with strategies for sieving debris,
supervising or conducting sieving operations
and examining recovered items to determine
whether they are human bone. Ifitis not possible
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todothisdirectly, the anthropologist can provide
awareness training for police officers and CSIs
who may be undertaking sieving operations
(Nannetti, 2020), and later review any material
that has been recovered.

Assisting with the recognition of smaller
body parts and bone fragments at the scene,
particularly where they are modified, for
example smallfragmentsofcalcined (completely
burnt) bone. It is important to consider here that
in some scenarios, only one or very few small
fragments of bone might be all that is left (or
recovered) from an individual, therefore it is
essential that they are identified, recorded and
recovered correctly.

Correct recording of the remains in situ at the
scene is particularly important in a mass fatality
incident for re-assignation of body parts and
fragments where it is apparent that it will not
be possible to obtain a DNA profile. Accurate
recording of distribution patterns at the scene
may also be vital for subsequent accident or
criminal investigations, coroners’ inquests, public
and private inquiries (de Boer et al., 2020).

In terms of the collection and packaging of
small fragments, the anthropologist can advise
on use of Unique Reference Numbers (URN) at
the scene, also referred to as post-mortem (PM)
numbers. There is often uncertainty surrounding
whether to group very small fragments together
and collect them under a single URN or whether to
still attempt to assign each tiny fragment its own
number. An informed judgement can be made
in relation to this by the anthropologist, who
will consider which elements are represented
and whether there are any genuine associations
between the fragments (Interpol, 2018).

In addition to assisting with the completion of
the Interpol Victim Recovery Booklets, the forensic
anthropologist / archaeologist might record the
remains at a mass fatality scene in a number of
ways, depending on the resources available and
the type of scene being recorded.

Methods include:

» Tape measurements within grids and zones and
production of scale drawings.

« Survey using a Total Station or Theodolite.

» Survey-grade GPS.
« Georectified photography and photogrammetry.
« UAV survey.

Often a number of the above methods will be
combined, for example photogrammetry and Total
Station survey is particularly useful for recording
complex fatal fire scenes, where they can illustrate
the location of body parts within different levels
of building collapse and debris (Dirkmaat, 2012;
Schmitt et al., 2015). This is not only useful for post-
incident reconstruction of the site and presentation
of evidence in court or at inquests, it can assist
with the interpretation of events including the
whereabouts of the deceased at the time they died.

Special consideration needs to be given to burnt
remains, as they are often highly fragmented and
fragile. They may be dispersed over a wide area
or mixed in with other material such as building
debris or the burnt interior of an aeroplane. This
together with the fact that intense heat can alter
the size, colour and shape of body parts and bones
means that recognition of burnt remains is often
difficult (de Boer et al., 2020).

If remains are burnt to the point where they
become calcined (white, brittle and with no
organic material surviving) then it will not be
possible to extract DNA from them (Symes et
al., 2015; Devlin and Herrman, 2015). In these
situations, observations at the scene become very
important, particularly with regard to the position
of fragments and correct identification, as this
information can assist with the reconciliation
process, and this is where forensic anthropology
specialism is important.

Qualityassuranceandtriagearevitallyimportant
at the scene. The forensic anthropologist can
assist by reviewing the victim recovery forms
accompanying body parts before body bags are
sealed and they leave the scene, in order to ensure
that the descriptions of remains are correct and
accurate sketch plans of locations have been
completed.

The experienced forensic anthropologist is also
qualified to make a judgement on prioritization
of body parts for examination and collection of
DNA samples in the mortuary, based on many



factors including the type and size of part, level of
disruption, contamination and degradation, and
presence of identifying features. This information
can be passed to the mortuary team prior to the
arrival of the part, which can assist with decisions
relating to triage and the order in which DNA
samples are submitted to the forensic laboratory.
Forensic anthropologists and DNA scientists have
adopted an increasingly collaborative approach
in recent years and this has had a positive impact
on DNA success rates and positive identifications
(e.g., Mundorff et al., 2014; de Boer et al., 2019;
Gin et al., 2020).

The forensic anthropologist
preliminary information about the estimated
(minimum) number of individuals involved in the
mass fatality incident, based on counting repeated
skeletal elements (bones) or body parts and the
identification of individuals of different sex and
age. Caution must be exercised with regard to
these preliminary observations, however, and
they should only be regarded as an initial guide,
subject to confirmation in the mortuary and
where possible the DNA laboratory.

may provide

The forensic anthropologist in the mortuary

Post mortem examinations may be conducted
in a DVI-designated permanent mortuary or a
temporary mortuary set up specifically for the

Mortuary Process

Booking In Examination

Photography Image Analysis
Documentation Anthropology
Pathology

Fig. 1.- Workflow through the mortuary in a mass fatality incident.

mass fatality incident (Anderson et al.,, 2017;
Interpol, 2018). Figure 1 shows a standard
workflow pattern through the mortuary during a
mass fatality incident. From this, it can be seen
that the anthropologist may be engaged at several
stages in the process, and in particular during the
image analysis prior to opening the body bag and
during the examination of the remains.

In some cases, a separate mortuary specifically
for anthropological cases may be designed,
or areas within an existing mortuary may be
adapted for anthropological examination. Some
mortuaries will also have a triage area where the
anthropologist may separate human from non-
human bone or non-bone material, beforeitenters
the post mortem examination room. As such, the
forensic anthropologist must have a good working
knowledge of mortuary procedures, including the
measures required to minimise contamination.
Specific tasks that the forensic anthropologist can
assist with in the mortuary include the following:

« Identification of body parts, particularly where
they are small, incomplete and / or burnt. This
can be done by examination of CT scans and
radiographs as well as by examination of the
remains themselves (Rutty et al., 2020; Brough
et al., 2015). In a mass fatality situation where
there is a high throughput of badly disrupted
remains, CT scanning can reduce the amount

Identification and
Repatriation

Pathology Laboratory analysis
Anthropology (DNA)
Odontology Return of items
DNA Sampling Documentation
Fingerprints Reconciliation
Reconstruction (DNA and anthropology)
Documentation Release
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of dissection required. Layers of tissue can
be virtually removed so that bones can be
visualised within masses of soft tissue, enabling
the anthropologist to establish what is present
or absent. This can also be useful for working
out which side the body part is from, therefore
assisted with calculation of numbers of
individuals. It is possible to rotate the images if
a different view is required and to recall images
at a later date for further clarification or use in
statement writing.

Completion of Interpol or DVI post-mortem
forms plus production of supplementary
detailed records, including an inventory of
smaller / burnt fragments. This information can
later be used in summary victim reports and
body maps (see below).

Provision of a “running total” of minimum
numbers of individuals based on count of
repeated bones and taking into account age and
sex differences.

Provision of advice on best samples for DNA
analysis, particularly in burnt, fragmented and
/ or degraded remains.

Collection of DNA samples in the absence of
the pathologist, or in addition to the pathologist
depending on resources available, number of
workstations in operation and examinations in
progress.

Recording of DNA samples prior to destruction.

Provision of biological data which can assist
with identification of the deceased

Physical reconstruction of remains for the
purpose of identification, e.g., re-joining burnt
fragments which are not suitable for DNA with
unburnt fragments which can be tested, from
the same individual, thus also minimising the
amount of samples required for DNA analysis.

Re-association of remains to one particular
individual or element identified by either DNA
or odontology. This may be done via articulation,
visual pair-matching, physical fits, biological profile
consistency and thus minimising any ‘common
tissue’ and providing more remains to the family.

Physical reconstruction of remains to assess
and interpret defects, e.g., gunshot wounds or
trauma caused by explosive devices.

Following the post-mortem examination,
the forensic anthropologist can liaise with the
DNA scientists to reconcile DNA results with
sample type taken and the source of the sample.
If an accurate description of the body part or
fragment from which the sample was derived
has been made, then the forensic anthropologist
can produce a “body map” of all the parts tested
from each individual. This can be presented in
a 2D or 3D paper or digital format depending on
the requirement of the investigation or inquiry.
The forensic anthropologist can also produce
summary reports for each victim, which include
the body map, plus a table of body parts identified
presented in scientific and non-scientific
terminology. If they wish, families of the deceased
can be shown this information by specially trained
officers in preference to viewing the remains
themselves or photographs of the remains.

DNA AND FORENSIC ANTHROPOLOGY

Although DNA is now the primary means of
identification in mass fatality incidents (e.g.
Watherston et al.,, 2018), and this has caused
a paradigm shift in the field (Dirkmaat et al.,
2008), there is still much value in having an
anthropologist in the DVI team (see also Mundorff,
2009, 2012; De Boer et al., 2019). Here is a final
summary of the contribution it can make:

a. Identification of whether material is bone and,
ifbone, whetheritis human. This can certainly
save a lot of time, resources and money. This
may be better in the sieving stage or triage
stage where the anthropologist, skilled in
bone identification and in bone in different
states of decomposition, can identify the bone
as human. This is such an important skill,
as in some cases what is left of one person
is only one fragment of bone which has been
retrieved.

b. Assistance with establishing a minimum
number of individuals present. At times, in
open incidents or even in closed incidents,
there may have been someone unaccounted
for. It is possible that forensic anthropologists
may identify an additional person by repeated
bone counts and/or different biological profile.



c. Production of biological profiles where there
are no suitable DNA or dental reference
samples available for comparison.

d. Production of biological profiles of the
deceased when DNA cannot be retrieved
from the remains and where there is no other
evidence. For example, in calcined remains of
an infant with no dental work or an adult with
no dental or fingerprint records.

e. Reconstruct bones from several fragments in
order to minimise DNA sampling and submit
only one fragment for testing.

f. Recording the bone prior to DNA sampling
and destruction.

g. In rare cases of identical twins, if skeletal
pathologies or unique features were present
and ante-mortem medical records were
available.

h. Other information beyond identification,
such as skeletal trauma analysis, including
interpretation of injury patterns in blast
trauma. This can provide additional physical
evidencerelating to the detonation of explosive
devices in terrorist investigations.

i. With regard to ethics, ensuring as much bone
reassociation as possibly has been achieved
in order to minimise the amount of ‘common
tissue’ remaining at the end of an operation.

j. Liaison with relatives in some humanitarian
contextsand managementoftheirexpectations,
especially with regard to DNA analysis and
repatriation of remains (Aronson, 2016; Wade,
2016; Etxeberria Gabilondo, 2007, 2012; Ritter,
2007; Byrd and Adams, 2016, Sledzik and
Mundorff, 2016; Wagner, 2014).

Table 1 summarises the tasks which the
forensic anthropologist might undertake,
divided in categories: i) specialist examinations
ii) supervision of police / CSI teams or military
officers during large search and recovery
operations, iii) documentation of work, iv) acting
in a managerial capacity. This has been taken
from the literature cited above and the authors’
casework experience.

ENGAGING THE SERVICES OF A
FORENSIC ANTHROPOLOGIST

In the UK, there are no longer any government
owned and funded forensic laboratories, so
a request to engage the services of a forensic
anthropologist might come via a number of
routes. In domestic casework this includes:

1. A direct request from the police (the
Senior Investigating Officer, Crime Scene
Manager, Forensic Services Manager, or
Submissions Officer), to a Forensic Service
Provider (laboratory) or individual Forensic
Anthropologist.

2. Referral orrequest from a Forensic Pathologist
or Odontologist.

3. Referral through the National Crime Agency
(NCA) Special Operations Help Desk.

4. Request from a solicitor acting on behalf of a
client.

In the case of a mass fatality incident, again,
there are several routes:

1. Direct request by a UK police force to a
contracted forensic service provider.

2. Request from a UK police force via another
agency such as the NCA.

3. UK DVI (the national capability of the UK
police service to respond to mass fatality
incidents in the UK and overseas when
requested by HM Government), particularly if
it is an international incident in which British
citizens have died.

4. Other agencies, e.g., repatriation companies
such as Blake Emergency Services or Kenyon
International Emergency Services.

If the request comes from UK DVI, this will go to
the UK DVI anthropology point of contact who will
coordinate the response.

It is the responsibility of the authority engaging
the services of the forensic anthropologist to
ensure that they are able to demonstrate their
competence, and comply with the requirements
of the UK Criminal Justice System (CJS) if the
request is to assist with a criminal investigation.
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Table 1. Forensic Anthropology Tasks

Specialist Examinations

Species and fragment
identification

Biological profile
(estimation of age, sex,
ancestry, stature and
individuating features)

Estimation of postmortem
interval/ time since burial

Supervision

Line or fingertip searches

Sieving operations- sifting large
amounts of material for human
tissue

Directing CSI/police
photographers to capture images

Documentation

Recording remains at the
scene: location, position,
elements present, damage

Creation of a skeletal
inventory

Documentation of
examinations

Management and Coordination

Liaison and collaboration with
other experts at scene and
mortuary

Liaison with police, judiciary,
solicitors, government agencies
and NGOs

Case file management;
compliance with requirements

or deposition required at scene and in mortuary of CJS and UKAS (in the UK)

Supervision of technical assistants

30

and junior colleagues in the
laboratory, e.g. exhibit handling,
photography, preparation of
slides and samples, documenting
procedures

Interpretation of
traumatic injuries

Interpretation of thermal
damage

Classification of
postmortem modification,
e.g. scavenger activity

Microscopy: LPM, HPM,
SEM, histology
Selection of DNA samples

Physical or virtual
reconstruction of
fragmented remains

Specialist image analysis
in the living or deceased:
age at death, growth and
development studies,
skeletal indicators of
stress

CONCLUSIONS

This paper has briefly re-examined the role
of forensic anthropology and its definition in
the first quarter of the 21t century. It can be
seen that forensic anthropology can often play
a pivotal role, particularly when mass disasters
tragically occur, and this has been recognised by
its inclusion as a key discipline in Annexure 17
of the Interpol DVI Guide 2018. The annexure
states that “As the complexity of a disaster scene
increases, so does the need to employ a broader
range of expertise. DVI investigations benefit from
the involvement of FAs because disasters are often
characterized by compromised or highly fragmented
human remains and decreased states of preservation”
(Interpol, 2018). It also emphasises that whilst

Liaison with forensic
laboratories, in particular DNA
scientists

Production of specialist
report or witness
statement

Ensuring compliance with
quality management systems
at all stages of involvement in
acase

Production of
presentations for court

Maintenance of portfolio
for proof of competency
and, if applicable,
professional certification

the forensic anthropologist is “an integral part of
the multidisciplinary DVI team, in scenarios resulting
in fragmented and/or compromised remains” it is vital
that the FA operates in collaboration with the rest
of the DVI team and liaises closely with the DVI-
operation manager (ibid). Thelatteris animportant
point, as working within a multidisciplinary
team on a DVI operation requires a very different
approach to undertaking domestic forensic
casework. In this sense, mentoring and training
for forensic anthropologists who wish to become
involved in DVI work is vitally important, and this
perhaps needs to be reviewed in the near future.

Many mass fatality incidents will unfortunately
result in multiple commingled body parts and
burnt fragmented remains. Recovery of these



remains and selection of samples for DNA is
entirely different from dealing with whole unburnt
bodies or body parts. The forensic anthropologist
is specifically trained in the recognition and
recovery of these body parts, especially if
too degraded and fragmented, providing a
representation of the number of individuals,
assistance with reconstruction and repatriation,
obtaining samples for DNA analysis if no other
specialist is present.

The importance of continual professional
development (CPD) must also be recognised by
forensic anthropologists who regularly provide
assistance to the courts in criminal investigations.
It is vital that the practitioner is familiar with the
latest research and developments in the field in
order to provide the best service possible, and
so CPD should be seen as a necessity and not
an afterthought. This should include exercises
regarding temporary mortuary set ups, and
completing INTERPOL forms, etc. Moving
forward, closer collaborations between forensic
laboratories and academic institutions providing
research and teaching in forensic anthropology,
can only serve to strengthen the discipline and
further augment its position alongside the more
traditional branches of forensic medicine and
science.
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