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27.1           Introduction 

  In North America  , the discipline of anthropology 
has traditionally encompassed the sub-disciplines 
of archaeology, biological (or physical) anthro-
pology, sociocultural anthropology and linguistic 
anthropology. Within this particular schema, 
forensic anthropology lies within the sub- 
discipline of biological (or physical) anthropol-
ogy. The cross-training of anthropologists in 
these four sub-disciplines has meant that forensic 
anthropologists in North America may also be 
fi eld archaeologists experienced in the search, 
location and recovery of human remains 
(Steadman,  2013 ). 

 In the United  K  ingdom, forensic anthropolo-
gists have originated from a variety of different 
backgrounds and disciplines, but have primarily 
derived from the fi elds of anatomy, biological 
anthropology, osteoarchaeology and skeletal 
biology. 

 Within the last decade, dedicated forensic 
anthropology and archaeology single and com-
bined degrees have been offered by UK  un  iversi-
ties, and it is now the case that the vast majority 
of post-graduate students and early career 

 practitioners are entering the work place with 
degrees in one or both of these disciplines. Given 
the diversity of terminology that is currently used 
in the literature to describe the role of the foren-
sic anthropologist and archaeologist (which 
appears to depend to some extent upon the coun-
try and educational system), the term ‘forensic 
anthropologist’ will be used to describe a practi-
tioner who is skilled in the analysis of human 
remains as well as having a thorough understand-
ing of search, taphonomic change and recovery 
techniques (Blau & Briggs,  2011 ; Cattaneo, 
 2007 ). 

 This chapter will discuss the role of the foren-
sic anthropologist in the search, recovery and 
identifi cation of human remains as it is conducted 
in missing person cases. The recovery of the 
body and the post-recovery process will also be 
discussed and this chapter will include a brief 
consideration of the parameters of the  biological 
profi le  , including the variety of new techniques 
currently being utilised which allow the maxi-
mum amount of information to be gained from 
unidentifi ed human remains. 

 The involvement of the forensic anthropolo-
gist in cases of  missing persons   can be extensive. 
Individuals who go missing will often turn up 
unharmed after a short period of time, but in situ-
ations where this is not the case, there is a vital 
role for the forensic anthropologist to play. This 
role may variously span the initial search phase, 
the recovery phase and the subsequent 
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 anthropological analysis within the mortuary. 
The participation of the forensic anthropologist 
in one or all of these processes can ultimately 
assist in the identifi cation of the missing person. 

 The fi rst and most important role of the anthro-
pologist at the scene is to identify potential  bone 
material   for recovery. The ability to recognise 
and identify human bone at the scene is of utmost 
importance. Bone can be damaged and changed 
by the environment, especially after exposure to 
heat such as fi res or after decomposition and/or 
animal scavenging has occurred (Blau & Briggs, 
 2011 ; Haglund & Sorg,  1996 ; Pokines & Symes, 
 2013 ). Taphonomic factors can result in fragmen-
tation, colour change and loss of bone matrix and 
structure which can make human bone diffi cult to 
locate, identify and recover. Therefore, an ability 
to detect and recognise both adult and juvenile 
human bone in these states is a vital skill for the 
forensic anthropologist (Blau & Briggs,  2011 ; 
Cattaneo,  2007 ; Haglund & Sorg,  1996 ,  2001 ). 
Once remains have been recovered, the role of 
the forensic anthropologist can continue in the 
mortuary, where an analysis of the remains will 
allow the creation of a  biological profi le   which 
can assist the police in making an identifi cation 
(Blau & Briggs,  2011 ; Cattaneo,  2007 ).  

27.2     Search 

 Whilst on many occasions the involvement of the 
forensic anthropologist will only begin once 
remains are discovered, a forensic anthropologist 
can also advise the police in the forensic search 
phase of a missing persons investigation and 
work in tandem with other search assets such as 
victim recovery dogs, geophysicists, forensic 
archaeologists and forensic ecologists (Hunter, 
Simpson, & Sturdy Colls,  2013 ). A forensic 
anthropologist will generally have an in-depth 
knowledge of taphonomic processes that can 
contribute to an understanding of which search 
assets would be most useful to bring to any given 
situation (Beary & Lyman,  2012 ; Dirkmaat, 
Cabo, Ousley, & Symes,  2008 ). Each search 
 situation is different, with different weather, 

 landscapes and scenarios, so an understanding of 
the strengths and weaknesses of each search 
method and their use means that the involvement 
of a forensic anthropologist during the planning 
stages supports the establishment of a fi t-for- 
purpose forensic search strategy that is most 
appropriate to the unique circumstances of each 
individual missing persons case (Hunter et al., 
 2013 ; Hunter & Cox,  2005 ). 

 Having the forensic anthropologist on scene 
during a search should be a consideration as it is 
not unusual for animal bones to be found in both 
 rural and urban environments   (Haglund & Sorg, 
 1996 ; Schultz,  2012 ). If the forensic anthropolo-
gist works within, and alongside the search team, 
this allows both bones and any other artefacts 
which might resemble bone to be identifi ed as 
non-human material quickly and effi ciently, 
enabling the search to continue with limited 
interruption and therefore helping to minimise 
both costs and the resource requirements for the 
search. 

 After decomposition, human remains may 
become disarticulated and scattered, especially if 
remains are on the surface or in a shallow burial. 
In this case, a careful and systematic search of the 
immediate and surrounding area has to be imple-
mented to ensure that maximum recovery of the 
remains is achieved. Again, the forensic anthro-
pologist has the skills to advise and support these 
searches, fi rstly by identifying bones of the skel-
eton that are present/missing and secondly to 
advise on potential scenarios such as indications 
of animal scavenging which may provide intelli-
gence for the possible location of the scattered 
remains (Blau & Briggs,  2011 ; Cattaneo,  2007 ; 
Hunter et al.,  2013 ; Moraitis & Spiliopoulou, 
 2010 ). 

 The presence of the forensic anthropologist at 
the scene is vital to a full and accurate recovery, 
especially where the body has undergone any 
degree of fragmentation, commingling, decom-
position, skeletonisation or thermal damage 
(Blau & Briggs,  2011 ; Dirkmaat,  2001 ; Hunter 
et al.,  2013 ; Moraitis & Spiliopoulou,  2010 ; 
Mundorff,  2008 ,  2012 ; Park et al.,  2009 ; Pinheiro, 
 2006 ).  
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27.3      Scene Recording   

 When human remains are found, the length of 
time that the individual has been deceased will be 
crucial component to the overall condition of the 
remains (Bell, Skinner, & Jones,  1996 ; Duday & 
Guillon,  2006 ; Haglund & Sorg,  1996 ,  2001 ; 
Pinheiro,  2006 ). Individuals who have gone miss-
ing and died very recently prior to discovery, 
especially during colder weather, will tend to 
retain most of their soft tissue and any clothing 
that they were wearing may still be in situ. It 
should however be noted that clothing can be 
removed by a perpetrator or by the victim them-
selves during a period of confusion such as can 
occur with hypothermia or substance abuse 
(Rothschild & Schneider,  1995 ; Wedin, 
Vanggaard, & Hirvonen,  1979 ). A body found 
with clothing in situ and which still retains all of 
the soft tissue does not pose any issues in recov-
ery due to the lack of fragmentation and the lim-
ited taphonomic damage caused by biotic and 
abiotic environmental factors encountered in 
cases where human remains have been found 
upon the ground surface. The areas that are often 
found to sustain taphonomic damage in the 
immediate post-death period are generally the 
hands and the head as these are the most exposed 
to the environment and therefore tend to be most 
at risk of damage by animal scavenging (Duday 
& Guillon,  2006 ; Haglund,  1996 ). The remain-
der, including the torso and the feet, may also be 
vulnerable if they are exposed, but clothing and 
footwear both tend to act to protect the body, at 
least initially, from animal scavenging, slowing 
down access. The forensic anthropologist will be 
able to identify the marks left by animal scaveng-
ing and in some cases can help to narrow down 
the species of animal involved. This information 
may assist with any further search which might 
be implemented for missing skeletal remains 
since the search can then identify and follow ani-
mal runs and even track back to hides (Hunter 
et al.,  2013 ). 

 If a longer period of time has passed since the 
missing person has died, and especially if the 
weather has been warm or the body has been 
damaged or suffered from prolonged animal 

scavenging and insect  activity  , then there is more 
likely to be a greater degree of decomposition 
(Duday & Guillon,  2006 ; Haglund & Sorg,  1996 ; 
Mann, Bass, & Meadows,  1990 ). The subsequent 
loss of soft tissue can mean that the body becomes 
skeletonised and the bones disarticulated, and it 
may become spread over a large area. 
Fragmentation can also occur through exposure 
to thermal damage (Dirkmaat,  2001 ; Pokines & 
Symes,  2013 ). 

 Each scene is unique in the issues that are 
encountered including the degree of decomposi-
tion of the remains, the degree of damage and the 
amount of disturbance, disarticulation, and sub-
sequent dispersal of the body caused by  tapho-
nomic factors   such as scavenging, water fl ow, 
exposure to heat or other infl uences, the combi-
nation of which will vary from scene to scene 
(Haglund & Sorg,  1996 ). One of the most impor-
tant factors in any successful recovery is the abil-
ity to recognise bone from other possible artefacts 
such as wood or other non-osseous materials 
(Christensen & Crowder,  2009 ; Klepinger,  2006 ). 
This can be especially challenging when materi-
als have been exposed to heat (Dirkmaat,  2001 ; 
Park et al.,  2009 ). Once bone has been discov-
ered, the forensic anthropologist will be able to 
ensure that it is correctly identifi ed as human in 
origin and recovered in an appropriate manner. It 
is important to ensure that animal and human 
remains are appropriately recorded and if neces-
sary separated during recovery and that any 
recovery is complete and properly recorded 
(Dupras, Schultz, Wheeler, & Williams,  2011 ; 
Park et al.,  2009 ). The forensic anthropologist is 
in the unique position to be able to undertake all 
of these tasks and their presence results in an effi -
cient and timely recovery whilst also producing 
recording documentation to court appropriate 
standards. 

 Differentiation of fragmented or burnt bone 
into species of origin can be especially diffi cult 
but the importance of successful identifi cation 
cannot be emphasised (Blau & Briggs,  2011 ; 
Fairgrieve,  2007 ; Park et al.,  2009 ). To confuse 
the two can result in a number of issues; to iden-
tify animal as human bone can fi rstly mean an 
initiation of an expensive series of tests such as 
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DNA tests, further searches by the police and the 
involvement of other investigating agencies. 
Furthermore it may also result in family members 
being given incorrect information at a time when 
they are most vulnerable. To identify human as 
animal bone at best results in incomplete recov-
ery and at worst can mean that the deceased may 
be missed completely whilst also causing unnec-
essary trauma to the family of the missing 
person. 

 Once bone has been identifi ed as human bone, 
the  recording and recovery methodology   is 
important. Whilst many missing people disap-
pear in non-suspicious circumstances, this is not 
true in every case and therefore accurate records 
in the form of documentation and photography 
must be maintained at each stage of the process, 
even if circumstances would initially suggest that 
the death is non-suspicious. All body recovery 
that is undertaken results in disruption to the 
scene that in turn causes changes that cannot be 
reversed (Hunter,  2009 ; Hunter et al.,  2013 ). 
Accurate recording and mapping of the scene at 
all stages ensures that it can be recreated for the 
purposes of the investigation and for later presen-
tation in court if required. All stages of the recov-
ery of the body and associated personal effects 
should be recorded both through accurate docu-
mentation and through photography (Christensen 
& Crowder,  2009 ; Galloway, Birkby, Kahana, & 
Fulginiti,  1990 ; Snow,  1982 ). The relationship of 
personal effects to the body itself can also be of 
importance and must therefore be mapped and 
recorded in order to provide an understanding of 
the scene and of the individual and their personal 
effects within that scene. The forensic anthropol-
ogist will work in association with the crime 
scene investigators to ensure that this is carried 
out, creating an accurate record of events and 
locations.  

27.4      Packaging   

 Once human remains have been identifi ed, 
recorded and recovered they have to be appropri-
ately packaged for successful transportation to 
the mortuary. Remains that have become fragile 

as a result of taphonomic processes or exposure 
to heat can be damaged further as a result of poor 
packaging and rough handling (Correia & 
Beattie,  2002 ; Dirkmaat,  2001 ; Fairgrieve,  2007 ). 
In addition, bones that still have vestiges of soft 
tissue adherent or which are damp are liable to 
continue to deteriorate if packaged in plastic and 
if left for an extended period of time. Mold can 
grow on the bone surface which not only obscures 
vital information such as the presence of cut 
marks and other trauma, but it can also cause 
damage to the surface of the bone and affect the 
chances of DNA recovery (Buzon, Eng, Lambert, 
& Walker,  2005 ; Grupe,  2007 ; Startari, Benoit, 
Quatrehomme, Carle, & Pognonec,  2013 ). The 
forensic anthropologist can therefore advise on 
appropriate packaging that minimises damage 
and maximises preservation. In relation to very 
fragile remains, such as those exposed to thermal 
damage, the stabilisation of bone may be neces-
sary prior to packaging, although the use of 
chemicals such as cyanoacrylate glue should be 
carefully considered and only used with the 
agreement of other forensic scientists who may 
have cause to also examine the remains, such as 
fi re investigators and forensic biologists (Griffi ths 
& Bellamy,  1993 ). Photographic imaging of vul-
nerable areas of the bone, such as those that are 
used in creating a  biological profi le  , i.e. the pubic 
symphysis, should also be considered prior to 
packaging as this will assist in ensuring that 
information is not lost due to the damage that 
might occur during transportation.  

27.5     Commingled Remains 

  Commingled human remains      may result from 
diverse range of incidents such as natural disas-
ters, transportation accidents, terrorist attacks and 
human rights violations including war crimes, 
crimes against humanity and genocide (Adams & 
Byrd,  2008 ; Mundorff,  2008 ,  2012 ; Park et al., 
 2009 ). Recording and recovery protocols at the 
scene and the mortuary will therefore necessarily 
differ depending upon: the type of incident, the 
degree of fragmentation, disruption and commin-
gling, the number of victims, the location and 
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logistics of the recovery operation, and impor-
tantly whether it is an ‘open’ or ‘closed’ popula-
tion. An ‘open’ population is one in which the 
numbers of victims missing may not be known for 
an extended period of time or, indeed, may never 
be known to the investigating authorities. Whilst a 
‘closed’ population is one in which the number 
and the identity of the victims are known from the 
outset, such as would be the case with an aircraft 
accident where a fl ight manifest would indicate 
the names of the individuals who had boarded the 
aircraft (Black & Hackman,  2009 ). 

  Commingled human remains   present a partic-
ular challenge in missing persons cases and must 
be carefully recorded, mapped and recovered to 
preserve—as much as possible—the integrity of 
individual bodies and body parts (Tuller, 
Hofmeister, & Daley,  2008 ). In human rights 
investigations, the removal of commingled 
human remains from mass graves presents its 
own unique challenges. The combined effects of 
the decomposition of bodies buried  en masse , the 
taphonomic conditions that may have infl uenced 
the decomposition (oxygen availability, soil type 
and pH, access by insects and carnivores, water 
ingress and egress, etc.) and the circumstances 
surrounding the original deposition or in some 
cases redeposition of the bodies can dramatically 
affect the integrity of the bodies. These can all 
also affect the relationship between a body and 
its individual body parts (Haglund,  2002 ; 
Schmitt,  2001 ; Skinner,  1987 ; Tuller et al.,  2008 ). 
The  excavation and recovery process   must there-
fore be undertaken using rigorous and methodi-
cal processes in order to ensure that the human 
remains are carefully recorded in situ and reas-
sociation of body parts and their relationships to 
one another are considered before fi nal removal 
from the grave; to do otherwise may ultimately 
hinder the identifi cation process in the mortuary 
as each individual body part would otherwise 
need to be separately sampled (Adams & Byrd, 
 2008 ; Prinz et al.,  2007 ; Tuller et al.,  2008 ). 

 The role of the forensic anthropologist is also 
integral to the identifi cation process of commin-
gled remains as fragmented and commingled 
remains need to be correctly identifi ed to species 
and skeletal element. In order to maximise the 
potential of identifi cation of all persons missing 

from the incident, if no soft or hard tissue attach-
ment or association of commingled remains can 
be made at the triage station by the forensic 
anthropologist, each bone or body part must be 
broken down into individual cases and separately 
processed in order to maximise the potential to 
identify all victims from the incident (Mundorff, 
 2008 ; Mundorff, Bartelink, & Mar‐Cash,  2009 ; 
Park et al.,  2009 ). 

 The degree of fragmentation and commin-
gling of human remains and the number of vic-
tims will dictate the size and number of samples 
that will ultimately be tested (Mundorff et al., 
 2009 ; Prinz et al.,  2007 ). Best practice dictates 
that a practical threshold of minimum fragment 
size and/or condition for DNA analysis be estab-
lished for the processing of remains. Therefore, 
depending on the type of incident that has gener-
ated the commingled human remains and the 
jurisdiction and country in which the incident has 
taken place, the criteria on how the commingled 
remains are separated and processed will neces-
sarily be dictated by the medical examiner, the 
coroner or the investigating judicial authority 
(Mundorff,  2008 ).  

27.6      Mortuary   

 If a forensic anthropologist has been involved in 
the recovery of the remains everything that has 
been recovered will have been mapped, recorded 
and labelled at the scene. Accurately identifying 
all of the remains recovered, especially if they are 
fragmented or damaged, is a vital role of the 
forensic anthropologist. Whilst a detailed knowl-
edge of skeletal remains ensures that an accurate 
inventory can be made, including identifi cation 
of the number of individuals that have been 
recovered, the separation of commingled remains 
and the detailed analysis of the skeletal remains 
must be undertaken within the mortuary.  

27.7      Maceration of Remains      

 Whilst the forensic anthropologist has tradition-
ally been involved in cases where loss of soft tis-
sue is extensive because there has been either 
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complete loss of soft tissue or decomposition has 
progressed to the stage where soft tissue and 
organs are not discernable, the use of imaging 
modalities such as radiography and computed 
tomography (CT) has meant that anthropological 
analysis can be undertaken upon unidentifi ed 
human remains without the necessity to under-
take removal of adherent soft tissue (Thali et al., 
 2003 ). The use of imaging methods such as CT 
also means that even bodies that still have full 
soft tissue in situ can be examined and a full anal-
ysis undertaken of the underlying skeleton, 
allowing the forensic anthropologist to play an 
important role in the identifi cation of unidentifi ed 
missing persons. 

 Despite the use of imaging techniques, the 
removal of soft tissue, especially where there is 
only a limited amount still in situ, can still be use-
ful. This is known as maceration and there are a 
number of methods available to undertake this 
procedure (King & Birch,  2015 ; Lee et al.,  2010 ; 
Offele, Harbeck, Dobberstein, von Wurmb- 
Schwark, & Ritz-Timme,  2007 ; Steadman, 
DiAntonio, Wilson, Sheridan, & Tammariello, 
 2006 ). The forensic anthropologist will be able to 
advise on the most appropriate method to use, 
taking into account the reason for the soft tissue 
removal, the amount of soft tissue to be removed 
and the speed with which results are required. A 
number of maceration techniques, whilst rela-
tively quick, can be harmful to the underlying 
bone rendering any subsequent analysis of cut 
marks or other trauma impossible because of the 
damage to the surface of the bone and so care 
must be taken with the method choice (Steadman 
et al.,  2006 ).  

27.8      Biological Parameters   

 Once the skeletal remains have been X-rayed or 
CT imaged and cleaned (if required), the role of 
the forensic anthropologist within the mortuary is 
to assist with the creation of a  biological profi le   
that will include an estimation of ancestry, sex, 
age at death, and stature, together with the identi-
fi cation of any individuating traits that may be 
present and a description of any ante- and peri-

mortem trauma which may ultimately assist in 
the identifi cation of the individual and the inves-
tigation into their death (Christensen, 
Passalacqua, & Bartelink,  2013 ; Klepinger,  2006 ; 
Snow,  1982 ). Each of these analyses can be done 
either directly from the skeleton or through the 
analysis of CT scans (Grabherr et al.,  2008 ). 

 The creation of a  biological profi le   can be 
used to guide the identifi cation process, either 
through the publication of accurate information 
for press release and appeal, or to assist the inves-
tigative authorities to narrow down the possibili-
ties in relation to any searches of possible missing 
persons. 

 Whilst DNA can ultimately assist with the 
identifi cation of the individual, this depends on 
the ability to produce a full DNA profi le from the 
remains, which is not always possible due to 
decomposition (Bender, Farfán, & Schneider, 
 2004 ). Partial DNA profi les can be of assistance 
however their usefulness may vary from case to 
case. Additionally, identifi cation by unique iden-
tifi ers such as DNA or dental records relies on 
fi nding a match between both post-mortem data 
and ante-mortem data (Petju, Suteerayongprasert, 
Thongpud, & Hassiri,  2007 ; Szibor, Huckenbeck, 
Thiel, Krause, & Lessig,  2008 ). Even when a 
DNA profi le or dental chart has been created, 
unless the individual has been reported missing 
or already has their DNA on a DNA database, a 
DNA profi le will not be available for matching 
and it becomes incredibly diffi cult to identify the 
dentist who holds their records, if indeed there 
are any dental records. The ability to appeal to 
the public for information can be vital for the 
identifi cation process in such situations as the 
information gained from the public can narrow 
the fi eld of inquiry. 

 The assessment of ancestry is purely an 
assessment of characteristics on the skeleton, 
allowing a broad brush approach to the ancestry 
group of an individual. This analysis does not 
assist with identifying the sociocultural group to 
which a person may belong or to which they may 
self-identify or have defi ned themselves whilst 
still alive (Cattaneo,  2007 ). For this reason, it is 
less useful in some situations, such as in mass 
disaster incidents, where the analysis of ancestry 
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does not contribute to information of an individ-
ual’s citizenship and so is a limited method for 
sorting individuals. Both cranial and postcranial 
regions have been studied morphologically and 
metrically to identify the best indicators of ances-
try (Hefner,  2009 ; Konigsberg, Algee‐Hewitt, & 
Steadman,  2009 ; Wright,  1992 ). There is a close 
link between skull morphology and ancestry and 
as a result this is the skeletal area most commonly 
used in the estimation and assessment of ances-
try. Both morphological and metric methods exist 
and there are computer programmes which have 
been developed to analyse ancestry groups from 
metric measurements of the skull (Jantz & 
Ousley,  1993 ; Wright,  1992 ). Testing has shown 
however, that these should be used with care and 
the results may fall far short of admissibility cri-
teria which would be acceptable in court if the 
incorrect population sample is used (Elliott & 
Collard,  2009 ; Kallenberger & Pilbrow,  2012 ). 

 In relation to identifi cation criteria, the assess-
ment of  sex and age   at death are arguably the two 
most important of the biological parameters 
which the forensic anthropologist is able to iden-
tify. Research has demonstrated that it is possible 
to suggest the sex of an individual from a number 
of bones of the body, but that the most accurate 
analysis of sex is made from interpretation of the 
morphology of the pelvis and skull as these are 
most sexually dimorphic. Inaccurately assigning 
a sex to an individual set of remains can be costly 
in both time and money as any investigation will 
proceed on the information which it has been 
given. Biological sex separates the population 
into roughly two halves and any investigating 
team, once informed of the sex of the individual, 
will concentrate all their efforts on individuals of 
that sex, e.g. if told that the remains are female, 
all subsequent appeals will be for missing females 
and therefore the records requested and exam-
ined will also be for females. It should be noted 
that the analysis of biological sex is an assess-
ment of the sex indicated by the skeletal mor-
phology of the individual and as such is an 
analysis of the effects of sex hormones on the 
morphology of the bones and gives no indication 
of how an individual may have chosen to live 
their life (Konigsberg et al.,  2009 ; Spradley & 

Jantz,  2011 ). There are examples of people 
choosing to live, dress and be known as male 
when they are female, or conversely be known as 
female when they are born male and they may 
choose to keep this a secret from friends and fam-
ily. This scenario is not common, but it is one 
which does have to be considered when any anal-
ysis of sex is undertaken. Therefore, the term bio-
logical sex is used throughout this chapter to 
differentiate the fact that any assessment under-
taken by the forensic anthropologist will be an 
analysis of the effect of sex hormones on the 
skeleton (Marshall,  1974 ). 

 This of course raises the issue of what hap-
pens in relation to juvenile remains. Prior to 
puberty, it is not possible to assign a biological 
sex to skeletal remains without the use of DNA 
analysis, since the morphological changes that 
are assessed in sex estimation occur as a result of 
exposure to the hormonal changes that occur at 
puberty (Wells,  2007 ). There are a number of 
methods which have been developed and tested 
for the assessment of sex from the bone tissue in 
juvenile remains, but none of these has the high 
degree of reliability which is required for any 
method used in a forensic case (Cunha et al., 
 2009 ; Franklin, Oxnard, O’Higgins, & Dadour, 
 2007 ). As previously stated, an error in this 
assessment can cause enormous issues for the 
investigation team, so any method which is unre-
liable should be avoided. 

 The development of an accurate age at death 
relies on the correct analysis of the sex of the 
individual. Males and females mature and age at 
different rates and therefore, wherever possible, 
age estimation has to be sex specifi c (Ritz-Timme 
et al.,  2000 ). The forensic anthropologist can give 
an age at death for the individual, this will, by 
necessity, cover an age range since every method 
has to take into account individual differences 
caused by differences in genetics, lifestyle and 
socio-economic background (Ritz-Timme et al., 
 2000 ). Age is assessed by observation of changes 
that occur within the skeleton, in adults these 
changes can be observed on the bones of the pel-
vis, especially the pubic symphysis and the 
 auricular surfaces and at the sternal end of the 
ribs. For non-adult remains the changes include 
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the appearance,  development and fusion of ossi-
fi cation centres seen in juvenile skeletal develop-
ment (Franklin,  2010 ). As these changes progress 
through childhood, they can be compared to ref-
erence data taken from children of known age 
and sex to provide an age range. These changes 
cease once full adult morphology is achieved and 
age estimation will then rely on degenerative 
changes in specifi ed areas of the skeleton includ-
ing the pubic symphysis, auricular surface and 
the sternal end of the fourth rib (Buckberry & 
Chamberlain,  2002 ; Franklin,  2010 ; Iscan, Loth, 
& Wright,  1984 ,  1985 ; Kimmerle,  2008 ). 

 The forensic anthropologist will be able to 
estimate the stature of the human remains if the 
requisite bones that are required for this analysis 
are present, and therefore give the investigation 
team a stature range which will indicate the 
height of the individual in life. Measuring the 
long bones of the limbs and inserting the mea-
surements into sex and population specifi c equa-
tions allows stature estimation (Duyar, Pelin, & 
Zagyapan,  2006 ; Radoinova, Tenekedjiev, & 
Yordanov,  2002 ; Raxter, Auerbach, & Ruff, 
 2006 ). It is vital for the anthropologist to have 
ascertained the ancestry of the individual since 
the accuracy of the results is dependent on the use 
of the correct population specifi c equations. This 
is straightforward but can be of limited use in the 
identifi cation process. It does add to the informa-
tion profi le that can be created and can help rela-
tives and loved ones to recognise the description 
of the missing person when added to other bio-
logical parameters. 

 All of the methods involved in creating a  bio-
logical profi le      are dependent upon the skeletal 
elements which have been recovered and how 
intact or damaged they have become during the 
post-mortem period. A complete profi le may be 
hindered by fragmentation and damage such as 
can occur after a fi re, however even in these cases 
it is unusual for an experienced forensic anthro-
pologist not to be able to undertake an analysis, 
even if it might be restricted. 

 None of the biological profi les can them-
selves act as unique identifi ers, however they 
come together to create a profi le which can be 

used to narrow down the search for appropriate 
ante- mortem data which can be harvested and 
compared to post-mortem data to confi rm the 
identity of an individual. In addition to age at 
death, sex, ancestry and stature, there are other 
markers on the skeleton that the forensic anthro-
pologist will identify and which may assist in 
creating a biological profi le, it has been sug-
gested that some of these such as frontal sinuses 
may be of assistance in confi rming an identifi ca-
tion, but only if ante- mortem radiographs exist 
which can be compared to the post-mortem 
images (da Silva et al.,  2009 ; Tatlisumak et al., 
 2007 ). 

 Once a  biological profi le   has been created, the 
forensic anthropologist will examine the remains 
to check for any trauma that might be visible on 
the bones. Perimortem trauma, if it is present, 
will be of the most important for the investigation 
team, since this will assist with the investigation 
of what happened around the time of death 
(Galloway, Symes, Haglund, & France,  1999 ; 
Kimmerle & Baraybar,  2008 ; Symes et al.,  2001 ). 
Any unwitnessed death that results in the recov-
ery of a missing person has to be considered sus-
picious until proven otherwise and trauma 
analysis can support the fi nal conclusion in rela-
tion to this. Additionally, the identifi cation of 
healed trauma on the skeleton or indications of 
pathology can also be used to compile informa-
tion to assist with any appeal that might be used 
to help to identify an individual (Angyal & 
Derczy,  1998 ). There are a limited number of 
pathologies which leave markers on bone, those 
that do are often long-standing disorders which 
result in boney changes which means that are 
often medical records associated with them 
which can be of assistance in the identifi cation 
process. 

 Damage can be caused during the post- 
mortem period by factors within the environment 
such as plant roots or scavenging by animals such 
as foxes, dogs and rats (Hunter et al.,  2013 ). All 
of these can leave markers on the bone and it is 
vital to have a trained anthropologist who is able 
to differentiate between this damage and peri-
mortem trauma.  
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27.9     Conclusion 

 The presence of the forensic anthropologist at all 
stages of a missing person search, location, 
recovery and examination can be of use to the 
investigative team. Forensic anthropologists have 
an understanding of taphonomy and search tech-
niques which allows them to support any team 
who are in the process of looking for a missing 
person. In the event of the discovery of an uniden-
tifi ed individual or individuals, the forensic 
anthropologist also has a role to play, both in the 
recovery and in the examination of the remains, 
providing the investigative team with information 
on the biological profi le of the individual, even in 
cases of complete skeletonisation.     
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