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Abstract — Characteristic of Alpine settlements is the
low percentage of pottery probably for the use of
wooden bowls. The study of the Orgéres ceramic
findings represents the first sampling on the clays
which will be the starting point for the archeology of
the Valle d’Aosta.

I. INTRODUCTION

The alpine site of Orgeres (La Thuile - AO) is located
at 1665 m in the vallon des Chavannes which is an
alternative route to the one leading to the Piccolo San
Bernardo pass. Its strategic position is the reason for
the continuity of the settlement, which is dated
between 1% century and the 17th century AD [1].

The low percentage of manufactured items is the main
characteristic of an alpine settlements both for the
continuous reuse of materials and - as for tableware in
particular - for the probable use of wooden bowls
which are not always found in due to the fact they
were made with perishable material.

However, the study of the pottery from the site of
Orgeres provided the first sampling on clays and,
therefore, it has become a reference point for the
archeology of the Valle d’Aosta and the neighboring
mountain areas. In the last few decades, numerous
analysis techniques have been refined which range
across multiple scientific fields that interact with
archeology in order to study and understand a territory
[2-3].

Moreover, archacometric analyses allow to gain new
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information on the chronology, the technology, the
socio-economic features and, more generally, on the
environmental parameters of an archaeological site
[4].

The study of ceramic artifacts is a fundamental field
of research, but before starting to think about the
subject of typologies, it is essential to set up the study
of ceramic mixtures, which has be the result of the
cooperation between two disciplines: geology and
archaeology.
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Fig.1. Orgéres and vallon des Chavannes




II. METHODS
The Orgeres site was preliminarily investigated
through the use of CARG Project’s geological maps
for the new geological map of Italy, computerized and
made available on the website of ISPRA (Istituto
Superiore per la Protezione e la Ricerca Ambientale).
Considering that Valle d’Aosta does not have vasts
clay deposits, it is reasonable to suppose that the
pottery of a certain value was imported, while some
manufacts of common use were made using the raw
clay naturally which is naturally found in all soils, or
at most in small clay fields around the site.
The study of the rocks of the area is fundamental both
to establish which lithotypes are present and what
their characteristics are, and to establish a connection
between the composition of the artefacts and the
origin of the materials, especially in the case
ceramics.
This connection could, in fact, highlight a circulation
of raw materials on different scales, from local to
regional [5].
The ceramic material recovered in the excavation is
quite scarce (310 total shards), fragmentary and
almost totally represented by walls: therefore it was
not possible to place the materials in a
chronotypological grid, nor to use the usual counting
methods, such as the minimum number of specimens
(NME) or of weighing [6]: 194 fragments were taken
into consideration, excluding those that did not exceed
cm? and "earthenware", because it would be difficult
to analyze them with a pair of lenses at 30 and 60
magnifications and without the use of a stereoscope.
After identifying five different ceramic classes (terra
sigillata, acroma, glazed, engobed and earthenware) a
macroscopic classification of the mixtures was made
[7], without consideration for the treatment and the
color of the surfaces susceptible to variations based on
manufacturing and cooking, but by identifying the
characteristics of the matrix and the visible inclusions,
respecting a terminology shared in the scientific and
archaeological sector (5).
he ceramic shards are markers for archacology, and
petrography constitutes a fundamental source of
support in recognizing the two main components of
these artifacts: clay, whose content is generally higher
than 50%, and inclusions, which can be of various
nature such as minerals, sands and gravels.
Since the clay inside the ceramic fragments is
composed of very fine grains (<0.002 mm in
diameter), its analysis using the microscope is
extremely difficult, since it appears as an amorphous
ground mass (matrix) whose identification would
result generic [8].
However, apart from the macroscopic observation,
some considerations can be made on the consistency,
structure and porosity of the matrix [5], as well as on

the definition of the included (or clasts) which can be
of two types: those naturally present and those added
by anthropic action (tempers). The study of the latter
must be carried out rigorously and with the help of an
expert petrographer, especially while operating at a
macroscopic level, since their identification or some
of their properties (color, luster, shape, size) could be
misfigured. The ability to discern the differences
among the various types of included and among the
various characteristics of the matrix constitutes the
first fundamental step for the definition of classes of
mixture [7].

The 15 ceramic mixtures (acroma and coated) from
the Orgeres site were classified according to the
following parameters: structure and hardness of the
matrix, porosity, qualitative and quantitative analysis
and identification of the crystal habit of inclusions.
Below are the most important:
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Graph 1 (M. Russo, Progetto Orgeres)

Mixture number 3 = hard consistency, granular
structure with medium porosity. The inclusions are of two
types, both of white color: one is quartz, which is opaque,
sub-rounded and isodiametral, its dimensions vary, but do
not exceeds 0.5 mm and the frequency is between 5 and
10%; the other is mica and it is shiny, rounded and
isodiametral, but it is present for less than 5% in
quantities and the dimensions are less than 0.03 mm.
There is also a low content of chamotte, around 1%, with
variable dimensions, but which, in some cases, reaches 2
millimeters in size. The mixture can be called coarse.

Mixture number 5 = quite purified with a hard
consistency, while the internal structure is homogeneous
with low porosity. Both included are white, rounded and
isodiametral, but one is opaque (quartz) with various
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dimensions that do not exceed 0.5 mm and very low
frequency (about 1%); the other, instead, is shiny (mica)
with a slightly higher frequency, which reaches 5%, and
has dimensions smaller than 0.03 mm [7].

Mixture number 7 = very purified, with a practically
non-existent porosity, and its structure does not present
most of the inclusions that are present in other mixtures,
but has a very low presence, around 1%, of white an
shiny mica of smaller size than 0.03 mm. Moreover, the
matrix is very soft and homogeneous.

Mixture number 8 = very similar to mixture 7 in terms
of purity, but it differs from it for the structure, in this
case lamellar, and for its harder consistency. It has a
white and shiny mica content, slightly higher than
mixture 7, calculated at 5%, but has the same
characteristics both in terms of shape and size.

The matrix types in this classification seem to be very
heterogeneous, but there is a prevalence of hard
consistency and homogeneous structure, with generally
low porosity.

Some mixtures have a high content of clasts, which vary
considerably in frequency, size and habit, but in general
most of the mixtures have two large categories of
inclusions: white and opaque, presumably quartz, and
white with metallic luster, identifiable as muscovite; few
inclusions are opaque and black, and their identification
should be performed by thin section analysis. It is
important to underline the presence of chamotte [7], in
mixture 3, due to its specifically degreasing function,
which indicates an intentional addition for the
manufacturing of the ceramic body.

However, the same consideration cannot be made for
quartz and muscovite, naturally present in clays, since
they require a microscopic observation of the shape with
the SEM, in particular as regards quartz, because a very
angular contour may suggest a grinding of the mineral [9]
and therefore an intentional, moreover, the identification
of the degree of vitrification of the matrix can be
connected, for example, to the temperature reached
during the firing phase and, indirectly, it can provide
information on the type of furnace (10).

In a second phase, the work focused on the selection of
samples suitable for quantitative and qualitative analysis
[11]: the determination of mixture classes opens the way
to numerous analysis that could give chemical, physical
and mineralogical information for the study of ceramics:
XRF [12], also in the portable version [13], and ICP-MS
[14], are some of the techniques that can be used in the
case of Orgeres to determine the chemical composition of
the mixtures.

The non-destructiveness of X-ray fluorescence
spectroscopy combined with the simplicity of using the
portable version and the relative speed in obtaining data,
justify its wide use in the field of cultural heritage;
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however it should be emphasized that the XRF analysis,
when not performed under ideal conditions or without
appropriate sample preparation, can provide unreliable
results, such as ignoring low atomic weight atoms or
analyzing superficial and unwanted layers or patinas.
This eventuality must be underlined, due to the low
penetration power of X-ray fluorescence which limits the
analysis to those atoms in a range from a few
micrometers to a few millimeters, based on the
experimental conditions [4].

Recently, in the field of cultural heritage, the use of laser
ablation in mass spectrometry (LA-ICP-MS) has become
widespread, employing a high-power laser that extracts
the ions directly from the surface of the material. Unlike
the ICP-MS, the sample is not brought into solution, but
the laser produces a micro-hole visible only through the
use of a microscope [4-15].

Both techniques allow an even more specific
classification and, in the case of ICP-MS mass
spectroscopy, also the identification of trace elements,
useful for the investigation of provenance [16]; these
techniques can be combined with XRD to investigate the
mineralogical phases present in the mixtures and the
transformation of some minerals subjected to specific
temperatures [5-17]; this can help to understand what
were the operating temperatures in the furnace and,
consequently, it can help to deduce the classes of mixture
fired in situ.

Invasive sampling often represents an obstacle, even
when the results obtained could justify the loss of some
portions of the find: in this sense the characteristics of the
Orgeres pottery, not only extremely fragmentary but also
devoid of notable decorative aspects, are particularly
suited to this "sacrifice" to highlight a connection
between clay and ceramic class.

This will provide new and important data for the Valle
d’Aosta region and the western Alpine area and it will
help understanding the historical phases by overlapping
stratigraphic data with laboratory data.

1. RESULTS

The classification and analysis of the 15 mixtures allows
to elaborate some considerations on the Orgeres site. The
variety found indicates a widely diversified use of
ceramics, especially of common use.

The majoritarian presence of some mixtures, such as 3
(19%), 5 (13%), 7 (38%) and 8 (16%) (graph 1), could
indicate a precise choice on the use of certain clays
and/or a purely local processing of clays typical of the
place; the mixtures represented by minimal percentages
could be connected to occasional permanence factors
linked to the "passage" along the road that, from the
inhabited area of Orgéres, led both to Tarantasia (France)
and to the neighboring Val Veny; the minimum
percentage of coarse mixes indicates a good technological
level reached. Furthermore, the quantitative diffusion



within the various excavations and the percentage ratio
with other classes of artifacts were evaluated in trying to
understand the intended use of the individual
environments (graph 2).

What is the historical significance of these early research
data? Even an alpine settlement, located at high altitude
like Orgeres, can have a differentiated ceramic apparatus,
probably connected to its location.

It is desirable that this first reference table for clays will
serve as a comparison for the study of valdostan ceramic
artifacts in order to understand whether the variety of
mixtures found in Orgeres is also present in other sites in
the region.
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Graph 2 (M. Russo, Progetto Orgéres, UniTO

HEADINGS

Thanks to G. Sartorio (Archaelogical Suprintendency of
Valle d'Aosta) and to the Municipality of La Thuile (AO).
E. Borgogno Mondino (DISAFA, UniTO) for the topo-
graphical and geomatic study; N. Masturzo (Dep.of
Historical Studies, UniTO) to orthophotos. Thanks to the
students of “Progetto Orgeres”, CL Beni Culturali, Dep.
of Historical Studies, UniTO). Last but not least, thanks
to the Caserma degli Alpini “Montebianco” (La Thuile-
AO).

REFERENCES

[1] G. Di Gangi, C.M. Lebole, Lo scavo di Orgeres (La
Thuile-AO). Un insediamento alpino tra ricerca ed
archeologia pubblica, Atti dell’VIII Congresso Nazionale
di Archeologia Medievale, Matera 12-15 settembre 2018,
Firenze 2018, vol.2, pp. 11-15.

[2] G Di Gangi, E. Borgogno Mondino, C.M. Lebole,
Public Archaeology and Open Data: a New Deal for
Supporting and Interpreting Excavation, MetroArchaeo,

IEEE, Cassino 22-24 october 2018, pp. 255-259.

[3] C.M. Lebole, C. Mascarello and G Di Gangi,
Archaeology and archacozoology: the alpine settlement
of Orgéres (La Thuile-Aosta, Italy), MetroArchaco,
IEEE, Cassino 22-24 october 2018, pp. 62-65.

[4] G. Artioli, Scientific Methods and Cultural Heritage:
An introduction to the application of materials science to
archacometry and conservation science, Oxford, 2010,
pp. 1-14

[5] T.S. Levi, Dal coccio al vasaio, Bologna, 2010, pp.
32-36.

[6] M. Ceci, R. Valenzani Santangeli, La ceramica nello
scavo  archeologico.  Analisi, quantificazione e
interpretazione, Roma, 2016, pp. 21-55.

[7] M. Russo, La ceramica e la classificazione degli
impasti: il caso di Orgeres, Tesi di Laurea in Beni
Culturali, Relatore C.M. Lebole, Universita di Torino,
2015/2016.

[8] J.B. Stoltman, The Role of Petrography in the Study
of Archaeological Ceramics. In: Goldberg P., Holliday
V.T., Ferring C.R. (eds) Earth Sciences and Archaeology.
Springer, Boston, 2001, pp. 297-315.

[9] N. Cuomo di Caprio, Ceramica in archeologia 2.
Antiche tecniche di lavorazione e moderni metodi di
indagine, Roma, 2007.

[10] D. Albero Santacreu, Materiality, Techniques and
Society in the Pottery Production: The Technological
Study of Archaeological Ceramics Through Paste
Analysis, 2014.

[11] L. Vigorelli, Datazione di frammenti ceramici dallo
scavo archeologico di La Thuile (AO) e confronto tra
metodologie di preparazione chimica dei campioni per le
analisi di Termoluminescenza, Tesi di Laurea Magistrale
in Scienza dei Materiali per i Beni Culturali, Relatore A.
Lo Giudice, Co-relatori: S. Allegretti, C.M. Lebole,
Torino, 2014/2015.

[12] H. Bennett, G.J. Oliver, XRF analysis of ceramics,
minerals and allied materials. United Kingdom: John
Wiley and Sons Ltd, 1992.

[13] AM.W. Hunt, R. J. Speakman, Portable XRF
analysis of archaeological sediments and ceramics,
Journal of Archacological Science, Volume 53, 2015, pp.
626-638.

[14] AM.W. Hunt, M. Golitko, L. Dussubieux.
Inductively Coupled Plasma-Mass Spectrometry (ICP-
MS) and Laser Ablation Inductively Coupled Plasma-
Mass  Spectrometry  (LA-ICP-MS), The Oxford
Handbook of Archaeological Ceramic Analysis, Oxford
University Press, 2017.

123



[15] B. Giussani, D. Monticelli, L. Rampazzi, Role of
laser  ablation—inductively = coupled  plasma—mass
spectrometry in cultural heritage research: A review,
Analytica Chimica Acta, Volume 635, Issue 1, 2009, pp.
6-21.

[16] A. Hein, A. Tsolakidou, I. Iliopoulos, H. Mommsen,
JB. 1 Garrigés, G. Montana, V. Kilikoglou,
Standardisation of eclemental analytical techniques
applied to provenance studies of archaeological ceramics:
an inter laboratory calibration study, Analyst, 127 (4),
2002, pp. 542-553.

[17] M. El Ouahabi, L. Daoudi, F. Hatert, N. Fagel,
Modified Mineral Phases During Clay Ceramic Firing,
Clays and Clay Minerals, Vol. 63, 2015, pp. 404-413.

124



