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ARTICLE INFO ABSTRACT

Article history: Identified (documented) osteological collections represent an important resource in the development of
Recqved 30 May 2021 forensic anthropology standards and methods as well as a precious tool for learning and training of prac-
Received in revised form 3 September 2021 titioners. Even though the number of papers presenting identified collections worldwide increases, many of
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Available online 10 September 2021 the collections have still not been divulged to the scientific community in sufficient detail to ascertain their

exact number. The Forensic Anthropology Society of Europe (FASE) therefore developed a tool that goes
beyond sporadic publications: the FASE Map of Identified Osteological Collections, which is freely accessible

I;g{::;ggzmhmpology and continuously updated and revised. The online map is available at http://forensicanthropology.eu/
Physical anthropology osteological-collections/. The map of skeletal collections was created in 2017 and currently displays in-
Biological profile formation on 153 identified osteological collections (43 of them categorized as contemporary) located in 41
Identified skeletal collections different countries. This article offers a short analysis of the type, geographical location and content of the
Anatomical collections collections included in the map. The aim of this article and the map as such is to provide a useful resource to

facilitate research planning and teaching in forensic anthropology and related disciplines.
© 2021 The Authors. Published by Elsevier B.V.
CC_BY_NC_ND_4.0

1. Introduction

Forensic anthropology has developed on the foundations of
biological anthropology at the beginning of the 20th century as a
discipline that applies anthropological, anatomical, and arche-
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Fig.1. A screenshot of the Forensic Anthropology Society of Europe (FASE) Map of Identified Osteological Collections (1a) (http://forensicanthropology.eu/osteological-collections)
with a zoomed view (1b) of one part of Europe and the information tab appearing on the left when clicking on a chosen collection.

often for personal identification and trauma analysis [1]. An indis-
pensable tool for method development, education, training, and
validation is the use of identified (documented) osteological collec-
tions [2]. Historically, skeletal collections have been amassed around
the world and served as the basis in method development currently
applied in forensic anthropology to reconstruct a biological profile
for unidentified human remains [3,4]. However, not all collections,

nor all of the methods that have been derived from them are suitable
for forensic use. Some of the methods that are being universally
applied by forensic anthropologists have been developed from re-
gionally diverse, non-contemporary, and in part even non-identified
skeletal samples, which limits their application to contemporary
remains and remains that are temporally and spatially different from
the methods’ reference sample. Working in a context where method
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reliability is imperative and rigorous standards are necessary [5],
forensic anthropologists should be aware of such limitations and
strive to overcome them by examining the performance of existing
methods in contemporary regional or multi-regional samples to
identify the approaches that need to be corrected for secular changes
and populations differences, and those that perform well, either for a
particular region or even independently of the sample used (e.g.,
DSP2 [6], Klales method [7]).

The collections most suited for validating and adapting anthro-
pological methods to regionally specific present-day forensic sce-
narios are contemporary (modern) documented collections
consisting of individuals with a fully or partially known biological
profile. However, even non-contemporary collections may play an
important role in both biological and forensic anthropology research
as they contribute to the understanding of human variation, in-
cluding, but not limited to temporal continuity, ecogeographical
patterns, or microevolutionary impacts [3,8]. Moreover, many of the
older collections include samples with well-documented (either by
medical records or autopsy reports) traumatic, pathological, and
taphonomical changes. Given that forensic anthropologists may be
required to provide expertise in bone alterations, these specialized
collections can serve as an excellent source for trauma/pathology
research and training. Even if such alterations are not completely
dependent on the chronology of the sample, it should be kept in
mind that bone patterns of trauma and pathology may have changed
in the past decades due to differences in types of weapons and
ammunition, or developments in therapy for different diseases. This
again point out the importance of creating contemporary collections,
physical or virtual, specialized in specimens featuring trauma or
pathology.

Despite the essential role that both contemporary and non-con-
temporary identified collections play in anthropological practice,
there have been a limited number of attempts to offer a compre-
hensive list of all the existing collections. While the number of ar-
ticles presenting identified, particularly contemporary, osteological
collections are continuously growing [8-29], many others have been
mentioned with little detail in publications such as congress ab-
stracts or in documents accessible only to a limited audience, mostly
students and researchers from the curating institution [13]). The
latest attempts to list existing identified collections were made in
2020 by Franklin and Blau [30] who listed 72 collections of skeletons
with documented demographic data and in 2018 by Henderson and
Cardoso [31] who published a reference book that offers a compre-
hensive review on the history, legal framework, ethics, and demo-
graphics of the collections in the UK, Portugal, South Africa, USA and
Canada. Another paper by Santos et al. [3] listed 54 identified col-
lections in Argentina, Canada, Colombia, Europe, Japan, Mexico, the
Philippines, South Africa, Thailand and the USA. However, tracing
and listing identified collections is not something that can be limited
to sporadic publications since it requires constant revisions, either
by introducing new collections or updating existing ones, witnessed
also by published updates on collections which illustrate how the
number of material can double in a very short time [32,33].

The importance of offering an up-to-date list of existing identi-
fied skeletal collections has been recognized by the Forensic
Anthropology Society of Europe (FASE) and as a result a free online
map of the world’s identified skeletal collections was established in
2017. The map is available on the FASE official webpage http://
forensicanthropology.eu/osteological-collections/[34] and offers a
comprehensive, constantly updated overview of the existing iden-
tified skeletal collections (Fig. 1) that can serve as a valuable research
tool for students, researchers, and practitioners alike. The creation of
the map is in agreement with one of FASE's main goals to support
research and training in forensic anthropology and to raise aware-
ness about useful resources for the scientific community. This paper
aims to introduce the FASE map to a wider audience and to
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summarize the content of identified osteological collections in terms
of location, sample size, demographic distribution, and other avail-
able information.

1.1. The FASE Map of Identified Osteological Collections

By “identified” collections we mean assemblages of skeletal
material, whether of single bone elements (e.g. skulls), complete
skeletons, or anatomical specimens with documented/known bio-
logical profile features (i.e., sex, age, ancestry, stature). The map
distinguishes contemporary collections (collections exclusively or
partially composed of individuals born after 1920), non-con-
temporary collections (exclusively composed of individuals born
before 1920), and collections of uncertain temporal status (com-
posed of individuals with unknown/not specified year of birth, often
mixed assemblies of material pertaining to different epochs). While
contemporary and non-contemporary collections are represented by
remains that have at least two of the biological features known and
often complemented by other demographic data (e.g. place of birth,
cause of death, occupation), collections of uncertain temporal status
lack date-of-birth information, but it may be that other biological
features are documented (e.g. ancestry, sex). The map lists the col-
lections” names together with their geographical and institutional
locations (Fig. 1a), as well as a summary containing more detailed
information on the collections and sample itself (i.e. founding year,
type of material, source of skeletal remains, composition) (Fig. 1b).

The data on which the inclusion in the map is based and those
reported in the accompanying summary are either self-reported
(based on a questionnaire sent by FASE to its members or informa-
tion from curators of the collections) or ascertained from publicly
available information sources, including webpages and scientific
publications, which may not provide complete information. The map
is regularly updated with new collections and related bibliographic
sources, and, when needed, corrected by dedicated FASE osteological
map administrators as new information emerges.

Table 1 presents the distribution of collections by continent and
country (as of September 2021). To date, the map counts 153 col-
lections from 41 different countries, of which 43 are categorized as
contemporary, 55 non-contemporary, and 55 as collections of un-
certain temporal status.

The majority of the identified collections are located in Europe
(55%) and North America (23%). However, only a small fraction (17%
in Europe and 17% in North America) of the collections are con-
temporary. This is probably because after the initial boom in as-
sembling human skeletal material for scientific interest in human
variability, there was a stagnation period until the end of the 20th
century. At the start of the 21st century the creation of skeletal
collections regained popularity for forensic purposes as a response
to the increased implementation of anthropological approaches in
forensic investigations and legal practice [1].

The distribution of the collections on the world map is uneven.
Generally, some countries house a wealth of identified collections
(contemporary and non-contemporary), while others have only a
few or none at all. It is interesting to note that countries in Latin
America, Africa, and Asia, possibly due to the nature of their forensic
casework, have reported assembling of a number of contemporary
osteological collections in the last decade. In these countries, the
contemporary collections actually outnumber the non-con-
temporary ones. In contrast, some countries in Europe, which
dominate in the number of non-contemporary collections, have no
known contemporary assemblages. Even though many countries
allow the use of human material for research and education pur-
poses, the lack of contemporary collections may reflect the enact-
ment of international acts regulating removal, storage and use of
human tissue (e.g. Human Tissue Act, EU Tissue Directive) or local
laws, insufficient financial means, infrastructure, or interest. Another
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Table 1
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Summary of the collections in the FASE Identified Collections Map (the complete list of collections is included in the Supplementary Table 1).
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Contemporary collections

Non contemporary collections Collections of uncertain temporal status

TOTAL 153 43
EUROPE

Austria

Belarus

Belgium
Bulgaria

Croatia

Czech Republic
France

Germany
Greece

Hungary

Italy

Lithuania

North Macedonia
The Netherlands
Norway
Portugal
Romania

Russia

Scotland

Serbia

Spain

Sweden
Switzerland
Turkey

United Kingdom
Ukraine

—_ W o = U= N

»—A@»—A.I;WUIAMM»—AOOHN—A—ALDNNN

©
kN
—_
>

NORTH AMERICA

Canada 2

United States of America 33 6
35 6

CENTRAL AMERICA

Mexico 3 2

w
L)

SOUTH AMERICA
Argentina

Brazil

Chile

Colombia

o N
—_ N = 00 N

_ N
@

AFRICA
South Africa

v »
SO

ASIA

China
Hong Kong
India
Japan
Philippines
Thailand

W ON=DNN= -
TN R

AUSTRALIA

55 55

2

NN N =
N

L\S}

41

1 16
12 17

—_
[N

possibility may be that the information about such collections is not
(yet) in the public domain and thus is not available for this article
and the FASE Map.

Detailed information is available for the majority of the listed
collections, but for about quarter of the collections, the data are ei-
ther not retrievable or incomplete. The analysis of the available in-
formation shows that most of the identified collections are housed at
universities (61%), which store almost three-quarters of the con-
temporary collections, followed by museums (32%, in some cases
linked to universities), and forensic institutes (8%).

The way the collections have been assembled varies over time.
The collections dating back to the 19th and 20th century (mostly
collections of uncertain temporal status) may include body dona-
tions from hospitals, autopsies, or material gathered during
explorative voyages around the world that resulted in non-homo-
geneous assemblages. Contemporary collections are usually accrued

for forensic purposes and are the product of collaborations between
universities and local cemetery administrations (collecting un-
claimed remains), or result from body donation programs. As the
sources of the remains differ, the quantity and quality of information
available for the collected remains vary as well. Body donation
programs generally record a wealth of information with targeted
questionnaires. For cemetery-sourced collections more or less ex-
tensive information may be retrieved from tombstones, and - when
available - from inhumation and exhumation registers, death cer-
tificates, or autopsy reports. The cemetery-sourced collections can
present limitations regarding data collection, which can range from
profiling errors (i.e., the sex of an individual based on the gendered
name present on the tombstone) to incomplete or inaccurate data
(i.e. missing or incorrect entries in the registries).

In addition to basic biological data, such as age and sex, some
collections are composed of material with known traumatological
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(often derived from autopsies; 8%) or pathological (based on medical
records; 13%) information. Other collections offer access to ante-
mortem photographs or medical imaging of the deceased (4%) (e.g.,
Chiang Mai in Thailand, IEPCF or Piracicaba Collection in Brazil).

The sample sizes of the collections range from just 10 identified
individuals to 137,000 individuals (i.e. skeletal collection St.
Petersburg in Russia). However, collections with the greatest
number of individuals are also those of uncertain temporal status,
without clear distinction between archeological and potentially
contemporary assemblages, including the size of the contemporary
portion.

While the majority of the collections is comprised of complete or
almost complete skeletons of adult individuals, a quarter of them is
entirely or partially composed of single bone elements (of these 90%
are skull collections), anatomical specimens, or non-specified ske-
letal material. Contemporary identified collections, mainly those
sourced from cemeteries, are characterized by an over-representa-
tion of elderly individuals, which may provide an unbalanced source
when universal age estimation methods are developed. On the other
hand, these collections can provide valuable information on the ef-
fects of age on the skeletal system and the variation in age-related
markers or development of new ones. A common denominator for
most of the collections is the under-representation of non-adult,
neonatal, and fetal remains. Around 13% (20 in total) of the collec-
tions report the presence of non-adult skeletal material, of which six
are entirely composed of non-adult skeletal material (Granada
Osteological Collection with 230 individuals ranging from 0 to 8
years of older [6], John Hopkins Human Fetal Skull Collection in
Cleveland with 112 disarticulated fetal skulls, Scheuer Juvenile
Skeletal Collection in Dundee with 150 juvenile archeological and
contemporary skeletons, Trotter collection in St. Louis, USA with 133
fetal skeletons, Strasbourg Skeletal collection composed of 162 skulls
ranging from 0 to 12 years of older, and Portal Collection housed at
the Musée de L'Homme in Paris with 140 fetal skeletons.

It is important to be aware that due to the inherent variation in the
demographic structure of many collections, they may not meet the
criteria for an ideal reference sample [35] nor can they be considered
to be an adequate representation of the living population from which
they were derived. However, depending on the research question, each
collection, independently of size and structure, may be of value for
method development, research into human variability, trauma, pa-
thological changes, or be used for teaching and training purposes.

The FASE map is currently limited to physical skeletal collections,
but there are plans to include another section on virtual identified
collections in the near future since it is expected that the importance
of digital repositories will increase with further expansion of tele-
working and online teaching and training. Virtual skeletal re-
positories, assemblages of three-dimensional skeletal models
derived from CT-scans, or other digital imaging of human remains
sourced from existing physical skeletal collections or living in-
dividuals [36-41] comprise a valuable resource of contemporary
data. The number of forensically relevant studies conducted on 3D
osteological models is continuously growing [41], but more research
is needed to assess the reliability and practical application of these
models in forensic anthropology [42].

2. Conclusion

The FASE map of identified skeletal collections has so far gath-
ered information on 153 identified osteological collections world-
wide, including 43 contemporary documented collections. This
number is much greater than previously published information. For
example, Ferreira et al. [15] listed ten European identified osteolo-
gical collections in 2014, Go et al. [ 16| counted 12 cemetery-sourced
identified collections globally in 2016, Ubelaker [4] mentioned 38
collections worldwide in 2014, Santos [3]| reported 54 identified
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collections globally in 2019 while in 2020 Franklin and Blau [30]
included 72 collections in their list of skeletal collections with
documented demographic data. The discrepancies observed in these
numbers evidence suboptimal data sharing among practitioners and
researchers in different countries, or even within the same country
[13], which FASE aims to overcome with its freely available online
map. Based on the presented information, users can select collec-
tions most suited for their research or training intentions. FASE
strives to continuously update the FASE map and correct if any, er-
roneous data and information, but it is up to the researchers and
practitioners to use the information correctly, to recognize the lim-
itations, and to acknowledge the information sources properly. Any
comments or suggestions are welcome and can be emailed to fas-
e.newsletter@gmail.com.

Funding

This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

CRediT authorship contribution statement

Anja Petaros: Conceptualization, Formal analysis, Writing -
original draft, Writing - review & editing. Zuzana Caplova:
Conceptualization, Data curation, Writing - original draft, Writing -
review & editing. Emeline Verna: Conceptualization, Data curation,
Writing - original draft, Writing - review & editing. Pascal Adalian:
Conceptualization, Writing - review & editing. Eric Baccino:
Conceptualization, Writing - review & editing. Hans H. de Boer:
Conceptualization, Writing - review & editing. Eugenia Cunha:
Conceptualization, Writing - review & editing. Oguzhan Ekizoglu:
Conceptualization, Writing - review & editing. Maria Teresa
Ferreira: Conceptualization, Writing - review & editing. Tony
Fracasso: Conceptualization, Writing - review & editing. Elena
Kranioti: Conceptualization, Writing - review & editing. Philippe
Lefévre: Conceptualization, Writing - review & editing. Niels
Lynnerup: Conceptualization, Writing - review & editing. Ann Ross:
Conceptualization, Writing - review & editing. Maryna Steyn:
Conceptualization, Writing — review & editing. Zuzana Obertova:
Conceptualization, Writing - review & editing, Supervision. Cristina
Cattaneo: Conceptualization, Writing - review & editing.

Acknowledgments

The authors would like to thank Caroline Polet, Royal Belgian
Institute of Natural Sciences, Belgium for her contribution in map-
ping the existing Belgian collections during the writing of the article.

Conflict of Interest
None reported.
Appendix A. Supporting information

Supplementary data associated with this article can be found in
the online version at doi:10.1016/j.forsciint.2021.110995.

References

[1] D.H. Ubelaker, A history of forensic anthropology, Am. J. Phys. Anthr. 165 (4)
(2018) 915-923.

[2] P.V.Tobias, On the scientific, medical, dental and educational value of collections
of human skeletons, Int J. Anthr. 6 (1991) 277-280.

[3] AL Santos, A particular heritage- the importance of identified osteological
collections, Metode (2019), https://doi.org/10.7203/metode.10.13711

[4] D.H.Ubelaker, Osteology reference collections, in: C. Smith (Ed.), Encyclopedia of
Global Archaeology, Springer, New York, 2014, pp. 5632-5641, https://doi.org/
10.1007/978-1-4419-0465-2_159


https://doi.org/10.1016/j.forsciint.2021.110995
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref1
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref1
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref2
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref2
https://doi.org/10.7203/metode.10.13711
https://doi.org/10.1007/978-1-4419-0465-2_159
https://doi.org/10.1007/978-1-4419-0465-2_159

A. Petaros, Z. Caplova, E. Verna et al.

[5]
[6

[7

[8

[9

(10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]
(23]

[24]

C.R. Grivas, D.A. Komar, Kumho, Daubert, and the nature of scientific inquiry:
implications for forensic anthropology, J. Forensic Sci. 53 (4) (2008) 771-776.
J. Bruzek, F. Santos, B. Dutailly, P. Murail, E. Cunha, Validation and reliability of
the sex estimation of the human os coxae using freely available DSP2 software
for bioarchaeology and forensic anthropology, Am. J. Phys. Anthr. 164 (2017)
440-449, https://doi.org/10.1002/ajpa.23282

M. Kenyhercz, A. Klales, K. Stull, K. McCormick, S. Cole, Worldwide population
variation in pelvic sexual dimorphism: a validation and recalibration of the
Klales et al. method, Forensic Sci. Int. 277 (2017) 259, https://doi.org/10.1016/j.
forsciint.2017.05.001

C. Cattaneo, D. Mazzarelli, A. Cappella, E. Castoldi, M. Mattia, P. Poppa, D. De
Angelis, A. Vitello, L. Biehler-Gomez, A modern documented Italian identified
skeletal collection of 2127 skeletons: the CAL Milano Cemetery Skeletal
Collection, Forensic Sci. Int 287 (219) (2018) e1-e5.

I. Alemdn, J. Irurita, A.R. Valencia, A. Martinez, S. Lépez-Lazaro, ]. Viciano,
M.C. Botella, Brief communication: the Granada osteological collection of iden-
tified infants and young children, Am. J. Phys. Anthr. 149 (4) (2012) 606-610.
L.A. Bosio, S. Garcia Guraieb, LH. Luna, C. Aranda, Chacarita Project: conforma-
tion and analysis of a modern and documented human osteological collection
from Buenos Aires City-theoretical, methodological and ethical aspects, Homo
63 (6) (2012) 481-492.

H.F. Cardoso, Brief communication: the collection of identified human skeletons
housed at the Bocage Museum (National Museum of Natural History), Lisbon,
Portugal, Am. J. Phys. Anthr. 129 (2) (2006) 173-176.

J.R. Chi-Keb, V.M. Albertos-Gonzalez, A. Ortega-Munoz, V.G. Tiesler, A new re-
ference collection of documented human skeletons from Merida, Yucatan,
Mexico, Homo 64 (5) (2013) 366-376.

E. Cunha, T.T. Lopez-Capp, R. Inojosa, S.R. Marques, L.O.C. Moraes, E. Liberti,
C. Machado, L. de Paiva, L. Francesquini Janior, E. Daruge Junior, E. Almeida
Junior, E. Soriano, The Brazilian identified human osteological collections,
Forensic Sci. Int. 289 (449) (2018) e1-e6.

C. Eliopoulos, A. Lagia, S. Manolis, A modern, documented human skeletal col-
lection from Greece, Homo 58 (3) (2007) 221-228.

M.T. Ferreira, R. Vicente, D. Navega, D. Goncalves, F. Curate, E. Cunha, A new
forensic collection housed at the University of Coimbra, Portugal: the 21st
century identified skeletal collection, Forensic Sci. Int 245 (202) (2014) e1-e5.
M.C. Go, AB. Lee, ].A.D. Santos, N.M.C. Vesagas, R. Crozier, A newly assembled
human skeletal reference collection of modern and identified Filipinos, Forensic
Sci. Int. 271 (128) (2017) el-e5.

E.N. L'Abbe, M. Loots, ].H. Meiring, The Pretoria Bone Collection: a modern South
African skeletal sample, Homo 56 (2) (2005) 197-205.

S.A. Salceda, B. Desantolo, R.G. Mancuso, M. Plischuk, A.M. Inda, The ‘Prof. Dr.
Romulo Lambre’ Collection: an Argentinian sample of modern skeletons, Homo
63 (4) (2012) 275-281.

N. Techataweewan, P. Tuamsuk, Y. Toomsan, W. Woraputtaporn, P. Prachaney,
N. Tayles, A large modern Southeast Asian human skeletal collection from
Thailand, Forensic Sci. Int. 278 (406) (2017) e1-e6.

M.R. Dayal, A.D.T. Kegley, G. Strkalj, M.A. Bidmos, K.L. Kuykendall, The history
and composition of the Raymon A. Dart collection of human skeletons at the
University of the Witwatersrand, Johannesburg, South Africa, Am. J. Phys. Anthr.
140 (2009) 324-335.

P. Maass, L.J. Friedling, Documented composition of cadaveric skeletal remains in
the University of Cape Town Human Skeletal Collection, Forensic Sci. Int. 294
(2019) 219.

R.W. Mann, S. Labrash, S. Lozanoff, A new osteological resource at the John A
Burns school of medicine, Hawaii J. Health Soc. Welf. 79 (2020) 202-203.

R. Orban, Y. Lepage, D. Roels, K. Vandoorne, Schoten - a collection of skeletons of
known age and sex, Coll. Antropol. 26 (suppl) (2002) 148-149 2002.

C. Polet, S. Vanderbiest, R. Orban, J.P. Beauthier, P. Lefévre, Constitution de col-
lections ostéologiques humaines documentées en Belgique, in: Y. Ardagna,
A. Chaillou (Eds.), Les ensembles anthropologiques et paléobiologiques: entre

(25]

[26]

[27]

[28]

[29]

[30]

[31]

(32]

(33]

(34]

[35]

(36]

[37]

(38]

(39]

[40]
[41]

[42]

Forensic Science International 328 (2021) 110995

législation, intérét scientifique et enjeu éthique, Groupement des anthro-
pologues de langue francaise, Paris, 2015.

E.M. Cunha, S. Wasterlain, The Coimbra identified osteological collections,
Skelet. Ser. Socioecon. Contex 5 (2008) 23-33.

M. Alblas, L. Greyling, E.M. Geldenhuys, Composition of the Kirsten Skeletal
Collection at Stellenbosch University, S. Afr. ]. Sci. (2018) 114, https://doi.org/10.
17159/sajs.2018/20170198

H. Cardoso, L. Marinho, Lost and then found: the Mendes Correia collection of
identified human skeletons curated at the University of Porto, Portugal,
Antropol. Port. 32 (2016) 29-46, https://doi.org/10.14195/2182-7982_32_2

E. Nikita, Documented skeletal collections in Greece: composition, research and
future prospects, Am. J. Phys. Anthr. 174 (2020) 140-143.

H. Cardoso, L. Marinho, LM. Caldas, K. Puentes, M. Andrade, A. Toso, S. Assis,
T. Magalhdes, Historical, demographic, curatorial and legal aspects of the
BoneMedLeg human skeletal reference collection (Porto, Portugal), Anthropol.
Anz. 77 (2019) 57-73, https://doi.org/10.1127/anthranz/2019/1023

D. Franklin, S. Blau, Physical and virtual sources of biological data in forensic
anthropology: Considerations relative to practitioner and/or judicial require-
ments, in: Z. Obertova, A. Stewart, C. Cattaneo (Eds.), Statistics and Probability in
Forensic Anthropology, Elsevier, Academic Press, Oxford, 2020, pp. 17-45.

C.Y. Henderson, F.A. Cardoso, Identified Skeletal Collections: The Testing Ground
of Anthropology? Archaeopress Publishing, 2018.

M.T. Ferreira, C. Coelho, C. Makhoul, D. Navega, D. Gongalves, E. Cunha, F. Curate,
New data about the 21st Century Identified Skeletal Collection (University of
Coimbra, Portugal), Int. J. Leg. Med 135 (2021) 1087-1094, https://doi.org/10.
1007/s00414-020-02399-6

M.V.D. de Carvalho, V.F. Lira, E.A. do Nascimento, S.B. Torres Kobayashi, L.F. de
Aratijo, A.C. de Almeida, G.G. Porto Petraki, E. Cunha, E.P. Soriano, New acqui-
sitions of a contemporary Brazilian Identified Skeletal Collection, Forensic Sci.
Int.: Rep. 2 (2020) 100050, https://doi.org/10.1016/].fsir.2019.100050

Forensic Anthropology Society of Europe (FASE). The Map of Identified
Osteological Collections. Available from: (https://www.google.com/maps/d/
edit?mid=162_EIRDZuDCJfM10jCkPpRSFPSw&I1=31.412645801177902%2C0&z=
2). Last accessed: 2021-01-29.

B. Usher, Reference samples: the first step in linking biology and age in the
human skeleton, in: R. Hoppa, ]. Vaupel (Eds.), Paleodemography: Age
Distributions From Skeletal Samples, Cambridge University Press, Cambridge,
2002, pp. 29-47.

K.L. Colman, H.H. de Boer, J. Dobbe, N. Liberton, K.E. Stull, M. van Eijnatten,
G.J. Streekstra, RJ. Oostra, R.R. van Rijn, A.E. van der Merwe, Virtual forensic
anthropology: the accuracy of osteometric analysis of 3D bone models derived
from clinical computed tomography (CT) scans, Forensic Sci. Int. 304 (2019)
109963.

J. Bekvalac, Direct digital radiographic imaging of archaeological skeletal as-
semblages: an advantageous technique and the use of the images as a research
resource, in: M. Mant, A. Holland (Eds.), Beyond the Bones: Engaging with
Disparate Datasets, Elsevier, Oxford, 2016, pp. 23-36.

Digitised Diseases 2016. Digitized Diseases. Digitized Diseases home page. Available
at: (http://www.digitiseddiseases.org/alpha/#). Last accessed: 2021-01-29.

S.C. Kuzminsky, M.S. Gardiner, Tree-dimensional laser scanning: potential uses
for museum conservation and scientific research, ]. Archaeol. Sci. 39 (2012)
2744-2751.

G.W. Weber, Another link between archaeology and anthropology: virtual an-
thropology, Digit. Appl. Archaeol. Cult. Herit. 1 (2014) 3-11.

T. Uldin, Virtual anthropology- a brief review of the literature and history of
computed tomography, Sci. Res. 2 (2017) 165-173.

B. Bertoglio, S. Corradin, A. Cappella, D. Mazzarelli, L. Biehler-Gomez, C. Messina,
G. Pozzi, LM. Sconfienza, F. Sardanelli, C. Sforza, D. De Angelis, C. Cattaneo,
Pitfalls of computed tomography 3D reconstruction models in cranial nonmetric
analysis, ]. Forensic Sci. 65 (2020) 2098-2107, https://doi.org/10.1111/1556-4029.
14535


http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref5
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref5
https://doi.org/10.1002/ajpa.23282
https://doi.org/10.1016/j.forsciint.2017.05.001
https://doi.org/10.1016/j.forsciint.2017.05.001
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref8
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref8
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref8
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref8
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref9
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref9
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref9
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref10
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref10
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref10
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref10
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref11
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref11
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref11
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref12
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref12
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref12
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref13
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref13
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref13
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref13
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref14
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref14
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref15
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref15
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref15
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref16
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref16
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref16
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref17
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref17
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref18
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref18
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref18
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref19
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref19
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref19
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref20
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref20
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref20
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref20
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref21
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref21
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref21
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref22
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref22
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref23
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref23
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref24
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref24
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref24
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref24
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref24
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref25
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref25
https://doi.org/10.17159/sajs.2018/20170198
https://doi.org/10.17159/sajs.2018/20170198
https://doi.org/10.14195/2182-7982_32_2
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref28
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref28
https://doi.org/10.1127/anthranz/2019/1023
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref30
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref30
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref30
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref30
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref31
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref31
https://doi.org/10.1007/s00414-020-02399-6
https://doi.org/10.1007/s00414-020-02399-6
https://doi.org/10.1016/j.fsir.2019.100050
https://www.google.com/maps/d/edit?mid=162_ElRDZuDCJfM10jCkPpRSFPSw&ll=31.412645801177902%2C0&z=2
https://www.google.com/maps/d/edit?mid=162_ElRDZuDCJfM10jCkPpRSFPSw&ll=31.412645801177902%2C0&z=2
https://www.google.com/maps/d/edit?mid=162_ElRDZuDCJfM10jCkPpRSFPSw&ll=31.412645801177902%2C0&z=2
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref34
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref34
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref34
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref34
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref35
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref35
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref35
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref35
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref35
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref36
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref36
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref36
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref36
http://www.digitiseddiseases.org/alpha/
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref37
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref37
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref37
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref38
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref38
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref39
http://refhub.elsevier.com/S0379-0738(21)00315-7/sbref39
https://doi.org/10.1111/1556-4029.14535
https://doi.org/10.1111/1556-4029.14535

	Technical Note: The Forensic Anthropology Society of Europe (FASE) Map of Identified Osteological Collections
	1. Introduction
	1.1. The FASE Map of Identified Osteological Collections

	2. Conclusion
	Funding
	CRediT authorship contribution statement
	Acknowledgments
	Conflict of Interest
	Appendix A. Supporting information
	References




