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Abstract:

The interaction between humanities and scientific disciplines is a slow and recent process, which is still standing influencing
more and more frequently the reconstruction of our history. Ancient human remains are a significant part of our heritage,
both from a cultural and biological point of view. They keep track of our evolution at a macroscopic and genetic level; for
this reason, they must be adequately protected. Since 2018, the Superintendence of Archaeology, Fine Arts and
Landscape for the metropolitan city of Bari (Ministry of Culture of Italy) has launched a specific protocol for the management
of physical anthropological finds, with the aim of protecting, knowing and enhancing them. The use of new technologies,
such as 3D modelling of the finds and the management of all archaeological and anthropological data through DBMS, will
allow us to carry out long-term protection. This will be the basis for achieving new studies and enhancement activities on
ancient human remains, without increasing their degradation.

Keywords: cultural heritage, physical anthropology, ethic, digital anthropology, 3D reconstruction, DBMS

1. Introduction

Over the last two centuries, the archaeological and
speleological investigations carried out in Apulia, in
southern ltaly, have documented an exceptional quantity
of human remains.

The Physical Anthropology Laboratory of the
Superintendence of Archaeology, Fine Arts and
Landscape for the metropolitan city of Bari deals with the
protection and knowledge of this territorial sector. Here
are preserved biological testimonies among the most
significant in the world, such as Homo Neanderthalensis
of Altamura, the oldest and most complete Neanderthal
still known in the world (Di Vincenzo et. al., 2019; Lari et.
al., 2015) (Fig. 1).

The sites with the discovery of human remains are more
than a hundred; these attest to a frequentation starting
from the Middle Palaeolithic. Numerous individuals have
been identified - still being defined thanks to the ongoing
project - which are chronologically framed between the
most ancient ages, up to the most recent ones: Neolithic,
Eneolithic, Bronze Age, Classical-Hellenistic period,
Roman and Middle Ages.

The protection and knowledge activities launched by the
Laboratory - starting from 2018 - aim to better and
ethically manage human remains, as unique and
unrepeatable evidence of our biological history. The goal
is to:
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e Define the total number of individual
differentiated by chronological age / epoch;

e Reconstruct the biological profile of each
individual;

e Monitor the state of decay and stabilize it;

¢ Implement long-term conservation procedures;

e Produce 3D models for better management,
conservation, knowledge, enhancement and
training purposes;

e Create a DBMS useful for the overall and
multivariate management of the various
information.

2. State of art for Physical
Anthropological Heritage in Italy

Anthropological and Paleoanthropological findings are
important biological evidence of pre-protohistoric and
historical populations. They constitute a little known part
of the cultural heritage and are protected by ltalian law
through the Code of Cultural Heritage and Landscape
(D.Lgs. 42/2004) and the Mortuary Police Regulations
(D.P.R. 285/90). Human remains preserve the biological
and social history of the individuals to which they are
related, both at macroscopic, microscopic and genetic
levels. They constitute unique and unrepeatable
osteobiographies that allow us to reconstruct the
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evolution of our species in its morphological, genetic and
social components.

Figure 1: Altamura (BARI), Cave of Lamalunga. Homo
Neanderthalensis.

For too long the informative potential of these remains has
not been fully expressed, due to the marginalization and
discrimination of anthropological data. Consequently, a
gap was created in the methodological approach: the
contribution of scientific disciplines was considered an
appendix to the interpretative reconstruction of the socio-
cultural processes of past eras, produced almost
exclusively by theoretical elaborations by the humanities
sector (Perry, 2007; Earle, 2008; Knusel, 2010; Slaus,
Petaros & Adami¢, 2015; Larsen, 2017; Dellu, 2020). This
has generated a reversal of priorities and perspectives,
whereby the investigation starts from the products of
human actions excluding (in part or in whole) bodies of
the people, who instead record first and 'into the bones'
personal and social history of their time (Goldstein, 1976;
Larson, 1971; Peebles, 1971; Saxe, 1970; Tainter, 1978;
Rothschild, 1975; Ubelaker & Guttenplan Grant, 1989).

In addition to archaeological research, colonial
dominations, ethnographic missions and the medical-
legal field have allowed the establishment of
anthropological collections. Especially in recent decades,
the management of human remains is leading to the
emergence of ethical problems, at an international and
national level.

This part of cultural heritage is defined as "sensitive
materials", as explained in the ICOM Code of Ethics for
Museums (art. 2.5): "collections of human remains or
objects that have a sacred meaning must be acquired
only if they can be placed in a safe place and treated with
respect. This must be done in accordance with
professional standards and with the beliefs and interests,

if known, of the members of the communities, ethnic or
religious groups from which the objects come”.

3. Ethics of human remains management

Since these are testimonies of individuals who have
actually lived and assumed that, over time, their identity
has taken on a different value for the various communities
(Ubelaker & Guttenplan Grant, 1989), Physical
Anthropological Heritages are to be considered "sensitive
materials" precisely in relation to the different perception
of their physical component and at the same time
symbolic aspect.

In Italy this sensitivity and awareness is hardly emerging
(ICOM Code of Ethics for Museums, 2009; Monza, 2014),
while in the Anglo-Saxon world the issue is much more
debated; all this because of the recriminations expressed
by ethnic or religious communities who have seen
themselves deprived of a sensitive part of their past and
of the sacred and cultural sphere of their heritage (Mc
Gowan & LaRoche, 1996; Turner, 2005; Turner, Wagner
& Cabana, 2017; Ubelaker & Guttenplan Grant, 1989).

In this case, the concept of "Cultural Heritage" is
fundamental, as it goes to protect a type of finds that has
contributed to the construction of the collective memory of
a community, with whom it is necessary to establish a
dignified and respectful dialogue of its customs and
beliefs.

In the past, due to the requisitions carried out by colonial
dominations and ethnographic missions, even
archaeological research has not been well accepted by
the "expropriated" communities. These were judged as
acts of racism and violation of the sacred sites, where the
remains of their ancestors are deposited; for these
reasons, repatriation was requested (Ubelaker &
Guttenplan Grant, 1989; White & Falkens, 2005, pp. 25 -
28; Documento sulla questione della richiesta, 2011;
Monza, 2014; Monza, 2015; Turner, 2005; Turner,
Wagner & Cabana, 2017).

For example, the strong pressure carried out by Native
Americans in the 1990s led to the approval, by President
Bush, of the Public Law 101-601, Native American
Graves Protection and Repatriation Act (NAGPRA): a
protocol for laboratories and museums that provided for
the return of the deceased (Mc Gowan & LaRoche, 1996;
Rose, Green & Green, 1996; White & Falkens, 2005;
Documento sulla questione della richiesta, 2011; Turner,
Wagner & Cabana, 2017). All this did not take into
account the conservation issues that would have
compromised the physicochemical nature of the finds and
actually caused an impoverishment of biological and
physical anthropological collections worldwide.

Recently in Italy, this problem is starting to be addressed,
as emerges from conferences such as Human Remains.
Ethics, conservation, Display (Naples-Pompeii 20-21 May
2019, Turin 30 September-1 October 2019) carried out by
the Archaeological Park of Pompei and the Egyptian
Museum of Turin; Eticamente sapiens. Dallo scavo alla
valorizzazione dei resti umani / Ethically Sapiens. From
excavation to the enhancement of human remains (Bari,
17-18 June 2020) by the Superintendence ABAP for the
metropolitan city of Bari and the University of Bari; Etica
e resti umani. Linee guida e codici etici tra ricerca,
documentazione, protezione e valorizzazione / Ethics and
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human remains in the archaeological field. Guidelines
and ethical codes between research, documentation,
protection and enhancement (Webinar, 10-11 November
2020) by CNR Ethics.

4. Material and methods

Starting from October 2018, the Superintendence of
Archaeology, Fine Arts and Landscape for the
metropolitan city of Bari has been equipped with
personnel adequately trained in the physical
anthropological field.

This made it possible to start a project entirely dedicated
to the management of ancient human remains of the
aforementioned territorial sector, also benefiting from the
collaboration of trainees and anthropologists /
archaeoanthropologists / bioarchaeologists operating on

the regional territory and more generally in a
national/international context (Fig. 2).
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Figure 2: General and particular view of the territorial
boundaries of the metropolitan city of Bari.

From a first survey carried out in the deposits of the
structure and at the same time the vision of the archive or
published documentation, it was possible to arrange a first
screening of the archaeological and paleontological sites
in which anthropological remains have been identified
over the past two centuries. This was the basis on which
to set up a multi-year work of managing a type of complex
and sensitive cultural heritage.

The human remains available come from different
environmental contexts: from karst areas overlooking the
coast, to multi-layered urban areas, to hilly complexes of
the Alta Murgia Barese. For these reasons, the soils in
which the bones have been deposited for millennia were
of a different nature and produced diversified diagenetic
and taphonomic processes (Canci & Minozzi, 2015;
Duday, 2006; White & Falkens, 2005). In some cases,
they represent isolated testimonies of depositional
practices, but in the majority, they constitute funerary
areas with tens to a few hundred graves.

It was therefore decided to start a systematic study on two
chronological periods, for which a greater number of
information was available, such as individuals of the
Neolithic age and those of the Middle Ages (Fig. 3). In
both cases, there were good conditions of conservation
and cleanliness, ease of retrieval in the deposits,
preliminary  cataloguing of  biological  profiles,
archaeological studies of the contexts and relative dating
(often also obtained through “C analyzes) and, for the

most recent investigations, also 3D modelling carried out
during excavation.
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Figure 3: Metropolitan city of Bari. Distribution of archaeological
and paleontological sites with the discovery of human remains.

5. Data acquisition

5.1.

The archaeological contexts data were identified through
a composite research that initially involved the paper and
digital archives of the Superintendency. In this way,
extrapolated data were available from excavation reports,
from stratigraphic unit cards, from topographic surveys
and from 3D models obtained through Close Range
Photogrammetry (Thanaphattarapornchai, 2012).

Archaeological Data

This was following by the use of complex cataloguing
system with web-based use, designed and continuously
implemented by the ICCD-MiC (Central Institute for
Catalogue and Documentation), such as the SIGECweb
(General Information System of the Catalogue)
(www.sigecweb.beniculturali.it). This manages the entire
project of ltalian Cultural Heritage cataloguing, the
production and dissemination of cataloguing standards, in
addition to the assignment of the unique catalogue codes
and the online publication of the catalogue cards for
users. For this reason it was possible to have data
referable to many archaeological excavations inherent to
the project.

5.2. Anthropological data and scientific
analyses

Similarly to what was done for the recovery of
archaeological data, also for anthropological materials the
first step was to identify the existing documentation
relating to the human remains in question. Therefore,
study reports, Depositional Stratigraphic Unit Cards, AT
Cards of Anthropological Findings, reports of scientific
analyses and diagnostic investigations ('“C, aDNA,
isotope analyses, microscopy analyses, confocal
microscopy analyses, X-rays, CT scans, etc.) were
identified.

The Lab is also carrying out new targeted studies on each
individual based on standard and experimental
anthropological methods used in science (Canci &
Minozzi, 2015; White & Falkens, 2005). The aim is to
define the state of conservation and the completely
biological profile (sex, age, height, pathologies,
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biomechanical stress, etc.). Since archaeological
excavations are destructive activities and at the same
time human remains easily degradable and fragmentable,
it was decided to integrate data from the previous
documentation with the new acquisitions. Given the
absence of normalized biological profile cards by MiC, a
new complex data storage prototype has been created,
based on excel worksheets for use by the Lab and which
is extending over the entire Apulian territory. This became
fundamental to have a system of standards, where
cataloguing tools and rules were based on homogeneous
criteria to be used in contexts referable to an extended
territory and to different chronological arcs (Fig. 4).

4__A

Figure 4: Superintendence of Archaeology, Fine Arts and
Landscape for the metropolitan city of Bari, Physical
Anthropological Laboratory. First pages of the new normalized
anthropological profile cards.

Hand in hand with what has been inserted more
extensively on the biological profile sheets of each
individual, the AT (Anthropological Finds) and MINP
(Asset Value Inventory Form) catalogue sheets are being
placed on SIGECweb so that all data are available to the
community.

5.3.

The anthropological finds submitted to the protection of
the Lab come from different environmental and
chronological contexts. Most of them are located in the
deposits of the Superintendency, but in some limited
cases they are still preserved in the place of discovery,

Conservative incoming monitoring

like the Homo Neanderthalensis of Altamura (Di Vincenzo
et. al., 2019; Lari et. al., 2015) (Figs. 5 and 6).

Figure 5: Rock Church of Saint Michael, Gravina in Puglia
(Metropolitan city of Bari). Particular conditions of identification
and current position of skeletonized human remains.

Figure 6: Rock Church of Saint Michael, Gravina in Puglia
(Metropolitan city of Bari). Particular conditions of identification
and current position of mummified human remains.

There are different diagenetic and taphonomic conditions
to which human remains have been subjected over the
millennia. At the same time, the moment of their discovery
led to changes in the chemical-physical stability that they
had reached during the laying (Cassman, Odegaard &
Powell, 2006; Beaubien, 2019; Freiwald & Miller Wolf K.
A., 2019). For these reasons, from the moment of their
identification and subsequent extraction by
archaeologists and anthropologists, the finds have
undergone new changes depending on the new
conditions.

At present in ltaly there are no monitoring and
conservation procedures entirely dedicated and tested on
human remains, with the exception of mummified
individuals (Samadelli, Zink, Roselli, Gabrielli, Tabandeh
& Fernicola, 2019). For this reason, a new model of
conservation data sheet was drafted at the Lab,
formulated on the basis of the emergency data sheets
prepared by the MiC-Central Institute for Restoration in
the context of the management of artworks from the areas
affected by the earthquake of L'Aquila in 2009 and Emilia
Romagna in 2012
(http://www.icr.beniculturali.it/pagina.cfm?usz=5&uid=47
3).
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The datasheet was designed to carry out the initial and
incoming/long-term monitoring of human remains at the
Lab, in order to normalize the information of each find

(Fig. 7).

Ministero per i beni e le attivita culturali e per il turismo Sito
Soprintendenza Archeologia, belle arti e paesaggio per la citta metropolitana di Bari Scheda US/USD

Laboratorio di Antropologia Fisica

Scheda Conservativa
[a DATI DI RIFERIMENTO
Al RCE
A2 Provincia Bari
A3 Comune Acquaviva delle Fonti
Ad Localita
AS Luogo di conservazione Palazzo Simi
A6 Condizione giuridica Statale
A7 Data rinvenimento
A8 Provenienza
A9 Epoca Altomedievale
A10 Contesto rinvenimento Sepoltura in connessione
ANl Responsabile scavolritrovamento
A12 Bene antropologico Individuo
A13 Percentuale di conservazione individuo 2550 %
Al4 Fossilizzazione No
A5 Restauri Conservazione
« Restauri - Attestazione Non documentati
« Restauri - Anno
* Restauri - Ente
* Restauri - Responsabile
* Restauri - Prodotto
+ Restauri - Localizazione distribuzione Porzioni contigue
A16 Mostre
- Moste - AltestaZone Ricerca non effettuata
« Moste - Anno
« Moste - Luoso
« Moste - Ente
« Moste - Responsable
A7 Ispezione Si
- spezices - Modsith Microscopio digitale
note
B DOCUMEN
B.1 Scheda ICCD - AT
B2 Scheda Antropologica Scheda Antropologica in laboratorio
- Schada Anlrepokgica - Localzzazions archivio
B3 Relazione archeologica Si
« Relazions archedlogics - Localzzazices srchivio
B4 Relazione antropologica Relazione antropologica di laboratorio

Figure 7: Superintendence of Archaeology, Fine Arts and
Landscape for the metropolitan city of Bari, Physical
Anthropological Laboratory. First pages of the new normalized
Anthropological Conservation Data Sheet.

This was created with excel worksheets and can then be
inserted into the DBMS. The structure includes fields with
closed answers, in order to normalize the information as
much as possible, and is divided into three sections:

o Reference data of the find (place and date of
discovery; place of current conservation; epoch;
percentage of conservation of the individual;
fossilization processes; restorations; samplings;
scientific analyses; exhibitions; inspections; etc.)
(Fig. 8);

o Documentation (AT sheet; technical sheet of the
biological profile; photographic documentation;
2D and 3D graphic documentation; bibliography;
etc.);

e Current location conditions (air conditioning,
exposure to heat sources, type of container;
risks from exposure, mould, humidity, vibrations;
safety; etc.) (Fig. 9);

e Technical data and state of conservation
(quantitative and qualitative degree of
preservation of the individual; degree of
compactness of lamellar bone; taphonomic-
diagenetic deformations; decohesion; friability;
fracturing; chromatic variations; concretions;
demineralization; etc.).

Figure 8: Superintendence of Archaeology, Fine Arts and
Landscape for the metropolitan city of Bari, Physical
Anthropological Laboratory. Parietal bone of a Neolithic
individual with numerous traces of sampling for scientific
analysis.

Figure 9: Superintendence of Archaeology, Fine Arts and
Landscape for the metropolitan city of Bari, Physical
Anthropological Laboratory. Humerus of a Neolithic individual
with proliferation of insects.

5.4.

In order to ensure the long-term conservation of ancient
human remains, the Lab has launched digital procedures
through tridimensional modelling of anthropological finds.

3D modelling

These new technologies allow to conduct a digital
anthropological and anthropometric study (Brzobohata,
Prokop, Horak, Jancarek & Veleminska, 2012; Di
Vincenzo, Profico, Tafuri & Manzi, 2016; Robedizo, 2016;
Petarosa et al 2017; Rmoutilova et al, 2018; Wrobel,
Biggs & Hair, 2019); at the same time, they are useful for
educational purposes (Serrano, Jiménez Arenas &
Esquivel, 2016). Only recently researchers have begun to
utilize 3D digital data to quantitatively evaluate sexual
skeletal traits, reducing errors and simplifying statistical
analysis for a variety of fields of study, such as clinical,
biomedical, forensic, biological and anthropological ones.
The latter, in fact, can be carried out correctly: for
example, several studies compared the measurements
on bones elaborated from digital techniques to real bones.
The result was that the virtual models are highly accurate
(Decker, Ford, Hoegstrom & Hilbelink, 2008).

Moreover, supported by computer tomography (CT)
scans, 3D output allows to have accurate acquisition data
about human bones, that can be also useful to a
palaeopathological research (Stull, Tise, Ali & Fowler,
2014; Urbanova, Hejna & Jurda, 2015). In fact, the
application of CT scan allows for better contrast resolution
that results in more detailed images of bones and offers a
rapid processing time.
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From a conservative point of view, 3D modelling is aimed
to preserve real skeletal remains: it allows a digital study
of them that does not require manipulation, without
compromising the physical and chemical nature of the
material. Then it also preserves numerically constrained
fragile skeletal and dental material in
paleoanthropological collections (Fiorenza et al., 2018).

For these reasons, the Lab has launched a digitization
plan of archaeological and anthropological heritage,
under its own protection. Close-range photogrammetry
(Thanaphattarapornchai, 2012) — and also Laser
Scanning (Karadimas, Kotsopoulos, Papastamatiou,
Spyropoulos &Tsergoulas, 2010) — are useful tools from
the excavation phase yet. They provide accurate digital
surface models and photo-realistic outputs, optimizing
time, for example during operations of preventive
archaeology. They also allow to collect information in
detail compared to traditional techniques of graphic
documentation, so in retrospect, it is possible to review
and understand information collected also by those who
were not physically on the field.

Thanks to the economy and functionality of the method,
through a well-studied photogrammetric survey it is
possible to collect materials for elaboration of a 3D model
referred to an object or a whole archaeological context.

So ancient human remains collected by Superintendence
have undergone the following operations: once placed the
object of interest on support, many photos have been
taken at 360° under monitored light conditions (Fig. 10).
Then the frames captured in sequence were uploaded to
specific software (such as Agisoft Photoscan and
Metashape Professional). After aligning points, we have
been able to build a dense cloud and a mesh and so
elaborate an output which errors were fixed post-
production. The final digital output has been a 3D mesh,
known as a polygonal model, representing the
morphology of the scanned object. The texture has given
the virtual model a realistic appearance with colour and
other optical qualities (Kotulanova, Chalas & Urbanova,
2014). Finally, according to the needs, the file has been
exported in various formats.

15,80 mm

Figure 10: Superintendence of Archaeology, Fine Arts and
Landscape for the metropolitan city of Bari, Physical
Anthropological Laboratory. 3D model of a medieval skull
characterized by pathological circular lesions (metastatic
carcinoma vs. multiple myeloma). Method: Photogrammetry;
software Agisoft Photoscan, author A. Sciatti.

For the purposes of suitable anthropological
documentation, aimed at the morphological,
morphometric, palaeopathological and biomechanical
study of individual bone remains, there was a need for the
calibration of the photographic instrumentation with high
resolution, that is, able to guarantee a high accuracy of
the anatomical details. At the same time, in the phase of

elaboration of the polygonal/three-dimensional model
(Reverse Modeling) particular attention was paid to the
editing phase (Chibunichev, Knyaz, Zhuravlev & Kurkov,
2018; Seguchi & Dudzik 2019). This is because software
or non-specialized operators in the anthropological field
could correct the various geometries by adopting
parameters connected with the aesthetic rendering of the
3D product, effectively homogenizing the surfaces,
decimating the meshes and closing the gaps. All this can
compromise a correct reading of the finding and lead to
an incorrect interpretation of the data.

3D models will prove particularly useful for recreating the
original volumes of the bodies of the deceased. On them,
it will be possible to rework - through post-processing
phases - the biomasses (formulated on the basis of
anthropological studies) that have degraded during the
course of post-mortem taphonomic events (Cabo,
Dirkmaat, Adovasio & Rozas, 2012).

At the same time products are useful for the learning of
students of all levels; useful, in this perspective, is the
virtual collection edited by the Smithsonian Institution's
Human Evolution Center, in Washington D.C., which has
created an extensive online database of primate and
hominin fossils available for viewing online and free of
charge (https://humanorigins.si.edu/evidence/3d-
collection).

In this way, new virtual exhibitions will be able to take
advantage of 3D models to be shown in multimedia
products (Barcel6, 2000); at the same time, these could
be used for new accessibility plans with the adoption of
tactile sensory experiences through 3D prints (Evelyn-
Wright, Dickinson & Zakrewski, 2020).

3D modelling results in a functional and sensible tool that
softens visitors' effects and creates new approaches to
customer experience, for example through augmented
reality (Barceld, 2000). It is also useful for scientific needs,
as demonstrated by AR experience offered by Field
Museum of Chicago which reproduces a funerary context
that can be looked through in order to understand
archaeological steps of mummy deposition.

Ultimately, from a 3D model, it is possible to operate a
face reconstruction of an individual that, if it is well-made
(Lee, Yoon, Song, Wilkinson & Shin 2014; Suppersberger
Hamre, Ersland, Daux, Parson & Wilkinson, 2017) can be
an educational tool of enhancement for visitors and so an
important instrument of public archaeology (Allen, 2014).

6. Results

6.1.

The aim of Physical Anthropology Laboratory by
Superintendence of Archaeology, Fine Arts and
Landscape for the metropolitan city of Bari is to promote
not only physical and chemical conservation, but also
digital one for the consistent anthropological heritage
under its own protection. This by virtue of the particular
nature of anthropological finds that, in comparison to
others, is composed of biological material and so it is at
higher conservative risk. At the same time, a digital
approach is aimed to support a circular, free and
democratic sharing of current knowledge.

Database Management System
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Ethical, sociocultural and emotional implications related
to sharing information or images about ancient human
remains, and generally, the archaeology of the dead, are
sometimes a restriction on scientific research
(Manacorda, 2014; Volpe, 2019).

However human remains are not objects to study on the
verge of reification, but subjects with their own dignity and
they must be managed in a dualistic perspective between
ethical and professional deontology (Colleter, 2019). So,
this sensible approach is necessary to ensure respectful
management of biological evidence that effectively
belongs to our cultural heritage.

Due to the digital revolution, the acquisition of
archaeological data has changed more than before. The
digitization of information has allowed a faster, more
efficient and standardized data recording, that facilitates
the synthesis work required by the discipline.

In order to encourage the use of advanced technological
procedures that are effective, efficient, ergonomic and
open-source, testing for the establishment of a
preliminary Database Management System is taking
place at Physical Anthropology Lab. The main purpose is
to allow to store, save, edit, sort and query information
about the knowledge of physical anthropological heritage
(Nagar, 2011) and so to create an open data and open-
source system (Cook, 2018) for a “public bioarchaeology”
that is sustainable, stimulating, free and democratic
(McGimsey, 1972; Skeates, McDavid & Carman, 2012;
Bonacchi, 2014; Moshenska, 2017; Valenti, 2017; Volpe,
2020).

The requirement is shown for a large amount of material
surveyed. Therefore, to ensure consistency of work and
an easier finding of information, it was necessary to
suggest systematic procedures for data storage, from the
acquisition on archaeological sites. This approach will
optimise the recording of human bones from the context
of finding yet and it configures as a management tool able
to manage large quantities of human skeletal remains,
count and locate them.

In this way we focus on the elaboration of a real mapping
of physical anthropology collection finding in the area of
metropolitan city of Bari: so the digitization should interact
also in GIS software (Ruda, 2016), considering the List of
Apulian  Cultural Heritage (CartAPULIA, Progetto
finanziato dal P.O. 2007-2013 - Linea 4.2).

At a preliminary step, data collection starts from the
information currently known and inserted in the SigecWeb
cataloguing system of the Ministry of Culture; therefore a
revision of previous documentation is a prerequisite.

Such operations require a rather elaborate time of
analysis and design of the structure that will be configured
as a real repository (Polly & Stringer, 2011).

Already from the beginning, it is necessary to define the
degree of analyticity to record information within the DB
(Valenti, 1998; Fronza, 2001).

Normalizing language is indispensable to give synthetic
and direct information, to homogenize incoming data in
order to ensure sustainability in terms of costs and time,
not sacrificing archaeological and anthropological
research.

At present, the implementation of such systems is offered
by various software, as Microsoft Access 2013, created
for the management of relational databases (RDBMS)
that exploits the Microsoft Jet Database Engine and which
integrates with itself a module for rapid application
development (Rapid Application Development). The
saving structure follows the relational table model, which
allows storage and manages data in tables composed of
a large number of records. Each one contains data
separated by fields and it is possible to create direct
relationships between records.

Because it is a work still in progress, testing of different
solutions is legitimate: so we can identify the one that best
suits our needs. The purpose is to design an open and
implementable DBMS, including not only archaeological
information (on the model of ICCD classification),
anthropological data (as results from laboratory analysis)
and conservative one, but also interacting with other
sources, for example as historical ones, with a section of
literature in order to ensure a bioinformatics
reconstruction as complete as possible (Nielsen, Paul,
Albrechtsen & Song Y. S., 2011; Korneliussen,
Albrechtsen & Nielsen 2014; Ehler, Novothy, Juras,
Chylénski, Moravc¢ik, & Paces, 2019).

Moreover, for this purpose, it is necessary to include
photographic and eventually 3D documentation, which
computer weight may compromise DBMS efficiency. To
avoid the problem, the use of QR code seems efficient:
users are directed to the web link of the 3D model, as it is
possible with Sketchfab platform (Zechini, Holmstrom,
Voas & Killgrove, 2016).

For the aims pursued by the Laboratory, the use of open-
source software HumanOs has proved very useful
(Colletter, Romain & Barreau, 2020): it is a practical tool
for archaeologists and anthropologists for data acquisition
in an ergonomic and sustainable way, open-source and
without internet connection.

Skeleton is a key element of DBMS, accompanied by
localization and context references and archaeological,
taphonomic, conservative, anthropological and biological
information.

Some features could be improved, such as the possibility
to insert excavation and lab images or to create 3D
models useful for educational and scientific purposes.

So digital recording allows real-time processing of one or
more samples, its comparison between different contexts
and reduces the occurrence of errors for incoming data.

6.2.

With “preventive conservation” we identify «all measures
and actions aimed at avoiding and minimizing future
deterioration or loss. They are carried out within the
context or on the surroundings of an item, but more often
a group of items, whatever their age and condition. These
measures and actions are indirect — they do not interfere
with the materials and structures of the items. They do not
modify their appearance» (ICOM Terminology to
characterize the conservation of tangible cultural
heritage, 2010).

Conservative long-term monitoring

In Italy, the idea of “preventive conservation” is closely
related to the monitoring of archaeological and artistic
assets in museum spaces or for exhibition (Giannini,
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2010; Bonvicini, 2010). But guidelines on the
conservation of anthropological heritage are hardly
defined.

As already shown by conservative incoming monitoring,
Physical Anthropology Laboratory is trying to adopt a
management and conservation protocol also with long-
term monitoring, in order to minimise the damage caused
by the inevitable degradation of organic material
(Michalski & Pedersoli, 2016) (Fig. 11).

»

Figure 11: Superintendence of Archaeology, Fine Arts and
Landscape for the metropolitan city of Bari. New staging of the
archaeological and anthropological deposits of the structure of

Palazzo Simi.

So in conjunction with the first attempts on national
territory (ch. 3), Lab is moving on the model of Emergency
cards in use at the MiC-Central Institute for Restoration
(http://www.icr.beniculturali.it/).

These measures are intended to ensure the integrity and
identity of anthropological remains over time (Pedersoli,
Altomarchi & Michalski, 2016) and they can be
summarised in: conservation, handling, emergency and
legislative plan, microclimatic and environmental
monitoring  (light, humidity, contamination and
proliferation of mould and parasites), storage regulation
(Marquardt, Montet-White & Scholtz 1982), use of inert
material for housing remains (Cassman & Odegaard,
2004), staff training, collaboration with other specialists,
relationships with potential stakeholders, best practices
for public education.

In summary, the Lab is promoting action of deposits
adjustment and storage conditions ensuring an
entomological control (Maté, Adamo, Cotellessa, De
Francesco & Trematerra, 2016), monitoring spaces,
packaging and assessing over time probable changes in
the conservation state of anthropological remains (Maté
& Palazzi, 2017).

6.3.

As declared by the Convention on the Value of Cultural
Heritage for Society, «rights relating to cultural heritage

Fruition and enhancement

are inherent in the right to participate in cultural life, as
defined in the Universal Declaration of Human Rights»
(art. 1a, Faro Convention, 2005) and «the conservation of
cultural heritage and its sustainable use have human
development and quality of life as their goal» (art. 1c, Faro
Convention, 2005). If we consider that «a heritage
community [...] wish, within the framework of public
action, to sustain and transmit [cultural heritage] to future
generations» (art. 2b, Faro Convention, 2005), it is clear
that these principles can be implemented only through
innovative forms of preservation and enhancement.

But in practice, it is not always that easy. Because of
wrong conservative conditions and carelessness due to
lack of human and economic resources, cultural heritage,
and especially ancient human remains, goes toward a
progressive deterioration of physical and chemical
conditions; so its knowledge is in danger for future
generations.

Therefore, modern technologies such as
photogrammetry, 3D modelling and printing are
necessarily useful to ensure suitable conservation and at
the same time enhancement and training purposes. In this
way, real ancient human remains are not affected and
they are handled as little as possible. So there is a new
way to satisfy the needs of scientific research and to
ensure an educational and respectful tool that replaces
real skeletal remains (Petarosa et al 2017).

This aspect is important also for the communication of
Bioarchaeology: because of the nature of this sensible
cultural heritage, it is necessary to consider the different
impact that his view can generate and the segmentary of
the public.

The choice of displaying ancient human remains is not
insignificant (Redfern & Bekvalac, 2013) because, just as
in the past, it represents an intimate and symbolic
moment for the visitor, which directly seems not to belong
to the same community of the deceased, but it really
offers a cathartic experience that the sight of skeletal
remains produces. The elaboration of death is a human
stage with ancestral roots: therefore the museum
exhibition takes on not only a didactic value, but also an
intimate meaning, depending on viewer sensibility. Hence
the doubts about the museum choice of displaying or not
the infant skeletal remains.

The potential offered by modern technologies is still
unexplored. For example, never as today because of the
crisis situation due to the Covid pandemic, we have tested
the impossibility to reclaim our rights relating to cultural
heritage. Only through virtual experience with social
platforms, we have compensated for this human and
cultural deprivation, shortening the physical distance and
discovering new ways of interaction.

At the same time, this situation brought out the
socioeconomic gap that kept many people from the
fruition of cultural heritage.

In the first phase, many museums and institutions dealing
with cultural heritage have produced an excessive
quantity of digital products proposed on social platforms
(Mandarano, 2019), almost like a desperate scream by
the culture that claims its place in the world and human
beings’ lives.

But, as Umberto Eco said, «we risk being overwhelmed
by an excess of information, and the difference between
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silence and too much noise is really minimal». We must
not forget that the progress of knowledge needs a real
human identity and the virtual experience shall be
designed as an auxiliary tool, and not as a substitute one.

In that sense, the Physical Anthropology Laboratory has
reflected on best practices for anthropological remains
enhancement in many ways.

From a scientific point of view, it has encouraged
archaeoanthropological research publishing and a
preliminary elaboration of visual tridimensional content
that will be inserted in DBMS, useful to the digital study of
ancient remains.

With the aim of promoting knowledge of sensitive
heritage, the Laboratory is also opened to the wider
public: on these occasions, we offer an overview of
archaeoanthropologists work and the potential of the
study of ancient human remains (Fig. 12). At the same
time, a sociological survey was launched through the
drafting of a questionnaire submitted to visitors: so we can
understand how they perceive visiting and seeing the
experience of ancient human remains. In this way,
consumers can give feedback useful to improve customer
experience in terms of the museum economy and take
part in a new model of sensitive education.

Figure 12: Superintendence of Archaeology, Fine Arts and
Landscape for the metropolitan city of Bari, Physical
Anthropological Laboratory. Public communication activities
carried out during the European Heritage Days 2020.

Death is a cathartic experience and the seeing of ancient
human remains can arouse different feelings depending
on the different degree of sensitivity. It is necessary for
education and sensibilization of anthropological heritage
and before that an accurate analysis of the public, not
ever adequately prepared to tolerate a similar impact.

Only with this respectful approach, it is possible to present
the potentiality of the study of ancient human remains also
to non-experts, with which it is necessary to establish a
constructive relationship in order to increase the sense of
belonging to the heritage community (art. 2b, Faro
Convention, 2005).

Our humble effort represents a contribution to the
definition of the best practices to ensure the preservation
and the knowledge of cultural heritage (Elfadaly &
Lasaponara 2019).

7. Discussion

If until 2018 the human remains found in the territory of
the metropolitan city of Bari had not been managed at a
conservative level by personnel specialized in the
anthropological field, subsequently it was possible to
implement a new methodological approach.

The Superintendence of Archaeology, Fine Arts and
Landscape for the metropolitan city of Bari has created a
new Laboratory of Physical Anthropology, the only
structure of MiC for the whole Apulia, thanks to which an
interdisciplinary and complex management project of
ancient human remains has been launched.

The new practices involve aspects of macro-microscopic
and genetic conservation, scientific knowledge,
enhancement and training purposes. The management
protocols aim to adopt an ethical approach that takes into
consideration the respect for these 'sensitive materials'
(as people), their long-term conservation and their public
knowledge through new ways of dialogue.

The modern methods of 3D model and at the same time
the use of DBMS (for the overall management of
information) are proving extremely useful to avoid an
increasing degradation of this type of biological finds,
which are easily perishable. If up to now the
experimentation has been taking place on anthropological
assets attributable to the Neolithic and medieval age, it is
hoped to extend this type of approach to all the biological
collections of the Superintendence of Archeology, Fine
Arts and Landscape for the metropolitan city of Bari.
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