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1. introduction

The Middle Bronze Age (MBA) in Sicily (15th–
13th c. BC) represents a crucial moment in the evolution of
prehistoric pottery production. however, the scarcity of
specific petrographic and chemical studies has represented
until now a serious interpretative handicap for archaeolo-
gists (JoNES, LEvI 2004). The recent study of an important
MBA pottery complex from the site of Grotte di Marineo
(Licodia Eubea, Catania), on which petrographic and 
geochemical analyses – optical Microscopy (oM), X-Ray
Fluorescence (XRF), Fourier Transform Infrared Spectro-
scopy (FTIR) – were conducted, offered the possibility to
add significant new data in this field. The analyses, carried
out on a group of diagnostic samples representing the 13%
of the entire complex, allowed to obtain precise charac-
teristics of six fabrics that surpassed the misleading identi-
fication based on the simple autoptic examination. For
each fabric the firing temperature was established, pointing
out that 900° C was already reached at the beginning of the
MBA. A constant relationship was found between fabrics
and certain chronological sub-phases and shape types, 
lighting up some technological and cultural traits about the
pottery production of this period, totally unknown before
this work.

2. The MBA pottery production
in the territory of Catania
The main open problem of the archaeological re-

search on Sicilian prehistoric pottery is the lack of data
about technological traits of the production and the petro-
graphic and geochemical characteristics. If some relevant
works have been published about the Neolithic (BARoNE ET

AL. 2010), the Early Bronze Age (AGoDI ET AL. 2000) and
the Iron Age (KoLB, SPEAKMAN 2005; PAPPALARDo ET AL.
2008), the scenario for the MBA (mid-15th – mid-13th c.
BC) is rather scarce with just an exception represented by
the studies on the pottery production of the Aeolian
Islands (LEvI, JoNES 2005; WILLIAMS, LEvI 2001).

The Sicilian MBA, corresponding with the Thapsos
Culture, from the name of the eponymous site in the
Peninsula of Magnisi (oRSI 1895; vozA 1972; 1973), has 
a chronological development different from that of the

Italian Peninsula, as clarified in Table 1. Pottery production
of this period shows a certain degree of experimentalism
bringing to a prominent technical evolution that firmly
established some standards in every phase of the operation
chain, from clay selection to manufacture, from decoration
to firing. 

The arrival of Late helladic (Lh) IIIA/IIIB
Mycenaean and Cypriote fine wares in Sicily can be identi-
fied as a turning event that affected the behaviour of local
artisans, inspiring them to further achievements (LA RoSA

2004). The technical superiority of Mycenaean pottery
production (FRENCh, ToMLINSoN 2004) and its apprecia-
tion among the natives of those areas of Southern Italy 
and Sicily (vAN WIJNGAARDEN 2002), interested in the
Mycenaean commerce, brought to the phenomenon of
local production of Mycenaean pottery known as Italo-
-Mycenaean (BETTELLI 2002; BUXEDA I GARRIGÓS ET AL.
2003) and Sicano-Mycenaean (TANASI 2005; JoNES, LEvI

2004), as an alternative to the limited number of imports
(vAGNETTI 1999).

The repertoire and the traits of Thapsos pottery
are mainly known thanks to the explorations of several
cemeterial contexts of the territory of Siracusa carried out
by Paolo orsi between the end of the 19th and the first
decade of the 20th c. (LEIGhToN 1986). Since the work of
orsi did not focus so much on the territory of Catania,
with an exception represented by the excavation of the pre-
historic site of Barriera (oRSI 1907; PRoCELLI 2007), it 
has not been possible to undertake any interpretative anal-
ysis about Thapsos pottery production in this area. Just in
the past decade, thanks to new research (PRoCELLI 1992;
PRIvITERA 2010) and excavations both in Catania
(BRANCIFoRTI 1999; TANASI 2010) and its municipalities,
such as valverde (BRANCIFoRTI 1999) and Caltagirone
(TANASI 2008), new discoveries contributed to the defini-
tion of a peculiar production of  ‘Aetnean Thapsos pottery’
that can be clearly distinguished from the traditional
‘Siracusan Thapsos pottery.’

The present paper is part of a more articulated
research project on the typological, stylistic and technical
analysis of the Thapsos pottery of the territory of Catania,
where for the first time great emphasis is given to the archae-
ometric characterisation of ceramic materials (BARoNE ET

AL. 2011a; 2012a).

47

DAvIDE TANASI, GERMANA BARoNE, PAoLo MAzzoLENI

A CASE STUDy FOR AN ARCHAEOMETRiC CHARACTERiSATiON OF SiCiLiAN

MiDDLE BRONZE AGE POTTERy (15TH–13TH C. BC)

ŚWIAToWIT • XI (LII)/A • 2013



DAvIDE TANASI, GERMANA BARoNE, PAoLo MAzzoLENI

48

CHRONOLOGY SICILY SOUTHERN ITALY AEGEAN

ca. 2200/2100–1440/1420 BC Early Bronze Age Castelluccio Early Bronze Age 1–2 Mh – Lh II
Middle Bronze Age 1–2

1440/1420–1400/1380 BC Thapsos I Middle Bronze Age 3 Lh IIIA1

1400/1380–1310/1300 BC Middle Bronze Age Thapsos II (Apennine) Lh IIIA2

1310/1300–1270/1250 BC Thapsos III Late Bronze Age 1 Lh IIIB1(Sub-Apennine)

Table 1. Comparative chronological chart of the Early and Middle Bronze Ages in Sicily, Southern Italy and the Aegean.
Tab. 1. Porównawczy diagram chronologiczny wczesnej i środkowej epoki brązu na Sycylii, w południowej Italii i Egei.

Fig. 1. Plan of the
suburban area of
Grammichele and
Monte Marineo 
(D. Tanasi).
Ryc. 1. Plan obsza-
ru podmiejskiego
G r a m m i c h e l e  
i Monte Marineo.

3. The prehistoric site of Grotte di
Marineo, Licodia Eubea (Catania)
The site of Grotte di Marineo is located on the

northern slope of Mount Marineo, that is in the adminis-
trative territory of the town of Licodia Eubea, even if it 
is closer to the town of Grammichele (Fig. 1). The site,
explored by the Superintendence of Cultural and Archae-
ological Goods of Catania (Soprintendenza per i Beni
culturali ed archeologici di catania) between 1988 and
1989 (CoNSoLI 1988–1989), consists of four natural caves,

Fig. 2. Marineo, Cave 1, stratigraphic deposit (Photo D. Tanasi).
Ryc. 2. Marineo, jaskinia 1, depozyt stratygraficzny.

Fig. 3. Bronze dagger MA88/215 from Cave 1 (Photo D. Tanasi).
Ryc. 3. Sztylet brązowy MA88/215 z jaskini 1.

three of which are state property (Caves 1, 2 and 4), while
the fourth (Cave 3) is in private property (proprietà cucuzza).

Caves 1 and 3 produced the most relevant data,
although the excavations were not carried out following 
the stratigraphic criteria, and without  proper graphic and
photographic documentation (Fig. 2). The pottery found
testified to a continuous occupation from the Neolithic
(Diana facies) to the 6th c. BC, with a gap just in the Late
Bronze Age (North Pantalica facies). 

The main MBA contexts were represented in Test
Pit 2 (Layers 2–4) and Test Pit 3 (Layer 2) in Cave 1 and
Test Pit 1 (Layers 4 and 5) in Cave 3, from which come 
relevant finds, such as the bronze dagger MA88/215 
(Fig. 3), and the basalt casting mould MA88/321 (Fig. 4).
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To infer a hypothesis about the use of the caves of
Grotte di Marineo during the MBA could be rather risky
both for the absence of a scientific method of excavation and
for wide ranges of problems concerning the interpretation
of the cave use. 

The function of caves in prehistory is often inter-
preted in utilitarian terms as short-term residential sites,
mainly based on traces in the archaeological record of food
preparation and production of lithic artefacts (BERSGSvIK,
SKEATES 2012). But caves were also arenas for social ag-
gregations (CoNKEy 1980) and ‘natural places’ that offered
access to the world of ancestors, gods and the dead, being
well suited for liminal rituals and communication with
those entities (BRADLEy 2000; SKEATES 2010). Caves could
also host rituals commonly performed elsewhere in the
open air but, as places of natural wonder, they amplified
magical powers and were more apt for special performances
(SKEATES 2012). Burials, primary or secondary are also 
very common in prehistoric caves in the Mediterranean.
however, what archaeologists generally call ‘burials’ in caves
can result from natural and cultural, ritualistic and non-
-ritualistic processes, including death by accident, murder,
human sacrifice and post-funerary rituals (MoURET 2004).

A few other MBA cave sites known in eastern
Sicily, such as Chiusazza (TINè 1965), Calafarina (oRSI

1907), Gisana (GUzzARDI 1985–1986) and Barriera (oRSI

1907), offer a scenario of both ritual and funerary use. In
the case of Grotte di Marineo, we could suggest that the use
was mainly ritual, since there are no traces of burials or 
activities related to dwelling.

4. The MBA ceramic complex 
of Grotte di Marineo

The study of pottery has brought to the selection of 221
diagnostic samples that were classified through an autoptic
analysis into three groups (Fig. 5): Group 1, attested for
22%, is fine, hard and compact, with clay paste colour be-
tween 2.5 yR 7/3 and 7.5 yR 5/2 and few grits smaller than
0.25 mm; Group 2, attested for 30%, is semi-fine, hard and

Fig. 4. Basalt casting mould MA88/321, from Cave 1 (Photo
D. Tanasi).
Ryc. 4. Bazaltowa forma odlewnicza MA88/321 z jaskini 1.

Fig. 5. Chart indicating the pottery groups’ percentage.
Ryc. 5. Diagram ukazujący odsetek grup ceramiki.

compact, with clay paste colour between 5 yR 6/6 and 
10 y 6/1 and many grits measuring between 0.25 mm and
1 mm; Group 3, attested for 48%, is coarse, soft and po-
rous, with clay paste colour between 2.5 yR 7/6 and 5 yR
4/4 and many grits larger than 1 mm. 

Based on the type and frequency of the grits,
Group 1 and Group 2 were both split into four subgroups
(1A, 1B, 1C, 1D and 2A, 2B, 2C, 2D) and Group 3 into
two subgroups (3A and 3B) (Fig. 6, Table 2).

Fig. 6. Chart indicating
the subdivision of three
main groups into further
subgroups observable on 
a selection of 221 samples.
Ryc. 6. Diagram ukazują-
cy podział trzech głów-
nych grup na dalsze pod-
grupy, obserwowalne na
wybranych 221 próbkach.



An exception to this categorisation is represented
by the single piece MA88/443, a cup decorated with plastic
rope bands, showing volcanic sand, clay paste colour 10 yR
6/3, slip colour between 10 yR 8/1 and 10 yR 6/6, and
burnished surface that resembles directly some fabrics at-
tested in the Catania city, on Montevergine hill and Barriera

(PRIvITERA 2007: 271) and at Monte San Paolillo (TANASI

2010).
With regard to decoration techniques (Fig. 7), a half

of the samples is just burnished, while few ceramics are
undecorated. There is also a low percentage of surfaces
which also have incisions, excisions and reliefs. Such traits
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Groups 1 (fine) 2 (semi-fine) 3 (coarse)

Subgroups 1A 1B 1C 1D 2A 2B 2C 2D 3A 3D

Calcareous × × × × × × × × ×

volcanic × × × × × × ×

volcanic glass × ×

Chamotte × ×

Pebbles × ×

quartz × × × × ×

Table 2. Different occurrence of grits (tempers) in groups and subgroups, based on autoptic analysis.
Tab. 2. Różnice w występowaniu ziaren piasku (domieszki) w grupach i podgrupach, na podstawie analizy makroskopowej.

are traditionally much more diffused in the Thapsos pot-
tery of the territory of Siracusa. Definitely rare is the slip,
that, when present, has been applied both through full im-
mersion and the use of a brush. Pattern burnishing is also
uncommon. It is present on specimens MA88/45 and 
MA88/440. Thanks to the good condition of some pot-
tery, it was also possible to identify the use of a white paste
for fill-ing the grooves left by incision and excision
(MA88/160), as a secondary decoration, being attested
mainly at the site of Thapsos, in the Magnisi Peninsula.

Concerning the process of pottery forming, in
several cases digital and palm prints and traces of tools’ use
with a v- or U-shaped point sections (MA88/284) were
observed (Fig. 8), as well as some examples of wheel-made
pottery fragments were identified (MA88/163).

Fig. 7. Chart indicating the share of decoration techniques.
Ryc. 7. Diagram ukazujący udział procentowy technik dekoracyj-
nych.

Fig. 8. Traits of Thapsos pot-
tery: A – finger and palm
prints; B – palette tool signs; 
C – incisions with ‘U-’ and 
‘v-shaped’ sections; D – traces
of shaping on the potter’s
wheel; E – filling with white
paste; F – superficial voids
and cracks (Photo D. Tanasi).
Ryc. 8. Cechy ceramiki Tapsos:
A – odciski palców i dłoni; 
B – znaki narzędzia paletowe-
go; C – nacięcia o przekrojach
U- i v-kształtnych; D – ślady
toczenia na kole garncarskim; 
E – wypełnienie białą pastą; 
F – powierzchniowe luki 
i pęknięcia.



A peculiarity is represented by the high percentage
of minced seashell added to the fabric of the cup MA88/135,
maybe testifying to particular productive strategies fol-
lowed by the potters.

In the larger vessels, such as the basin MA88/156,
by the base it is possible to detect superimposed and
distinct layers of not properly amalgamated clay on the sec-
tion of the wall to, as it appears in some Thapsos pithoi
from Monte San Paolillo (BARoNE ET AL. 2011b).

Black blotches due to burning are also present in
50% of the samples (Fig. 9), which is maybe related to the
firing method and kiln type.

Finally, repair holes are present on 18% of the sam-
ples, still indicating a low technical level of production or
maybe the impossibility of replacing  broken vessels due to
a distance from the production centre. 

With regard to shapes (Fig. 10), the most signifi-
cant element is a high presence of open vessels: cups and
basins are significantly present while scarcely attested are
pouring and dipping vessels, as well as plates and bowls. on
the other hand, jars usually coming with discoid lids and
cooking pots are numerous. In general, simple and pedestal
cups are of Groups 1 and 2, while jars, cooking vessels and
sometimes basins belong to Group 3.
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Fig. 9. Black blotches due
to firing on Thapsos pot-
tery from Marineo (Photo
D. Tanasi).
Ryc. 9. Czarne plamy po-
wstałe w efekcie wypału na
ceramice Tapsos z Marineo.

Fig. 10. Chart indi-
cating the presence 
of individual shapes
within the typological
groups.
Ryc. 10. Diagram uka-
zujący obecność po-
szczególnych kształ-
tów w obrębie grup
typologicznych.



Leaving apart the two tokens (MA88/171,
MA88/273) and the spindle whorl MA88/274, all the
ceramic material was ordered according to a typological
sequence. Since bowls, jugs and lids were represented by
too fragmentary specimens, it was possible to distinguish
typological classes just for cups, plates, basins and jars, still
representing the largest part:

– Cup of Type I: hemispheric and deep body with thinned
rim (MA88/122, MA88/128, MA88/458, MA88/452),
sometimes marked by a horizontal groove (MA88/39)
and with lip slightly inverted (MA88/14), usually un-
decorated or with incised decoration (Fig. 11).

– Cup of Type II: hemispheric and shallow body with
inverted rim, with simple flat base of conical pedestal
and plastic decoration with curvilinear rope bands
(MA88/255–256, MA88/119) (Fig. 12).

– Cup of Type III: conical body with inverted and rounded
(MA88/126) or triangular rim (MA88/18) (Fig. 13). 

– Cup of Type Iv: slightly carinated body with straight
(MA88/26), slightly inverted (MA88/104, MA88/249)
or inverted (MA88/01, MA88/451) rim (Fig. 13).

– Cup of Type v: carinated body with rim distinct by 
a horizontal groove (MA88/317) (Fig. 13).

– Cup of Type vI: carinated body, with rounded inverted
lip (MA88/280) (Fig. 13).

– Plate of Type I: carinated body with straight (MA88/167),
inverted (MA88/28) or everted rim (MA88/89), usual-
ly with incised decoration (Fig. 14).

– Basin of Type I: hemispheric body with straight rounded
rim and horizontal lug handles (MA88/110, MA88/254)
(Fig. 15).

– Basin of Type II: conical body with straight thinned rim,
and plastic decoration with ripe bands (MA 88/253)
(Fig. 15).

– Basin of Type III: globular body with pointed handles
(‘anse cuspidate’) (MA88/163); shape identifiable just
from the discovery of the typical pointed handle.

– Jar of Type I: hemispheric body with indistinct thickened
rim (MA88/459) (Fig. 16).

– Jar of Type II: conical body with inverted rim and
a couple of lug handles (MA88/117) (Fig. 16).

– Jar of Type III: globular body with everted and thinned
rim (MA88/444), sometimes marked by a rope band
(MA88/447) (Fig. 16).

– Jar of Type Iv: globular body with low distinct neck and
everted rim with flattened lip (MA88/154) (Fig. 16).
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Fig. 11. Cups of Type I (Drawing D. Calì).
Ryc. 11. Czarki typu I.
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Fig. 12. Cups of Type II (Drawing D. Calì).
Ryc. 12. Czarki typu II.

Fig. 13. Cups of Type III: MA88/18, MA88/126; of Type Iv: MA88/01, MA88/26, MA88/104, MA88/249, MA88/451; of Type v:
MA88/317; of Type vI: MA88/280 (Drawing D. Calì).
Ryc. 13. Czarki typu III: MA88/18, MA88/126; typu Iv: MA88/01, MA88/26, MA88/104, MA88/249, MA88/451; typu v:
MA88/317; typu vI: MA88/280.



Before the discussion about the chronological clas-
sification of each type, it is noteworthy that the system of
reference used is that set up by G. Alberti (2004; 2008).
The types identified at Grotte di Marineo have several
parallels in the traditional Thapsos repertoire. Contexts
providing better comparisons are Serra del Palco di Milena
(LA RoSA, D’AGATA 1988), Scirinda (CASTELLANA 2000)
and Monte San Paolillo (TANASI 2010). In particular it
could be useful to compare the cups and basins of Grotte di

Marineo with those discovered at Monte San Paolillo, the
site that, with its evidence, has greatly contributeed to
raising the problem of the existence of Aetnean Thapsos
pottery.

The cup of Type I (MA88/122, MA88/128,
MA88/452) resembles Type CA 75 of Monte San Paolillo;
the cup of Type III (MA88/18, MA88/86) can be com-
pared with examples CA 77 and CA 50 (TANASI 2010: 86,
fig. 11).
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Fig. 14. Plates of Type I (Drawing 
D. Calì).
Ryc. 14. Talerze typu I.

Fig. 15. Basins of Type I: MA88/110,
MA88/254; of Type II: MA88/253;
(Drawing D. Calì). 
Ryc. 15. Misy typu I: MA88/110,
MA88/254; typu II: MA88/253. 



The cup of Type Iv (MA88/451) has a parallel in
CA 66; the cup of Type vI (MA88/280) resembles CA
111, and the basin of Type II (MA88/248, MA88/253) is
similar to CA 110 (TANASI 2010: 86, fig. 11). For provid-
ing other chronological links, it can be stated that the cup
of Type II (MA88/255–256, MA88/119) has the same 
traits of Type CP I in Alberti’s seriation of MBA pottery
from Aeolian Islands, dated to Phase Thapsos I; the cup of
Type Iv (MA88/249) resembles Type CP v of the same
seriation that is dated to Thapsos II–III; the jar of Type Iv
(MA88/154) again is comparable to the jar oL IIa–c 

in the same seriation that is dated to Thapsos II–III
(ALBERTI 2008: pl. 29).

Finally, of great interest is the fragmentary preserved
basin of Type III (MA88/163), which features are alien to 
MBA repertoire and are closer to traits of the following pot-
tery production of the North Pantalica Period (TANASI 2008).

Without precise stratigraphic data, based on the
outcome of the typological analysis it can be inferred that
the occupation of the site lasted for all the three sub-phases
of the Thapsos Period, as testified to by the chronological
interpretation of the main types (Table 3).
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Fig. 16: Jars of Type I: MA88/459; of Type II: MA88/117; of Type III: MA88/444, A88/447; of Type Iv: MA88/154 (Drawing D. Calì).
Ryc. 16. Dzbany typu I: MA88/459; typu II: MA88/117; typu III: MA88/444, MA88/447; typu Iv: MA88/154.

THAPSOS i Cup of type II Cup of type vI
(1440/1420–1400/1380 BC) (MA88/255, MA88/256, MA88/119) (MA88/280)

Basin of type II
THAPSOS ii (MA88/248, MA88/253)
(1440/1380–1310/1300 BC) Cup of type III

(MA88/18, MA88/126) Jar of type Iv

Cup of type I (MA88/154)
(MA88/122, MA88/128, MA88/452)

THAPSOS iii Cup of type Iv
(1310/1300–1270/1250 BC) (MA88/86, MA88/451)

Basin of type III
(MA88/163)

Table 3. Chronological chart with main pottery types distinguished in the three phases of the Thapsos Period. 
Tab. 3. Diagram chronologiczny z głównymi typami ceramiki wyróżnionymi w trzech fazach okresu Tapsos.
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Table 4. List of the sampled specimens with the typological
attribution and relative chronology.
Tab. 4. Lista okazów, z których pobrano próbki, wraz z klasy-
fikacją typologiczną oraz chronologią względną.

5. Petrographic 
and geochemical analysis
In order to test the interpretative hypotheses

about technology based on the autoptic examination and
to provide some new data about the archaeometric char-
acteristics of MBA pottery, which are – as stated above –
completely missing, 31 samples representing all the sub-
groups were selected. They underwent petrographic 
analysis (Mo), geochemical analysis (XRF) and FTIR
measurements. 

Concerning the entry codes of the specimens, LE
stands for Licodia Eubea; the first Arabic number (1, 2, 3)
refers to the pertinence to a group; the letter indicates 
the subgroups and the second number differentiates the
specimens (Table 4).

Petrographic observations permitted to distinguish
and to characterise six fabrics (Fig. 17) according to the
Whitbread (1995) classification: Fabric A – with inclusions
formed by abundant limestone and fossiliferous ground-
mass (LE1B, LE1B1, LE1B2); Fabric B – with inclusions
formed by volcanic glass (LE2B2, LE1A and LE2B) and
occasionally by other volcanic fragments (LE1A) or lime-
stone (LE2B), the groundmass is scarcely fossiliferous;
Fabric C – with inclusion of volcanic glass and quartz and
unfossiliferous groundmass (LE1C, LE1C1); Fabric D –
inclusion formed by volcanic glass, volcanic fragments
(LE2A) and limestone, the groundmass is fossiliferous
(LE2C3, LE2A); Fabric E – characterised by the presence
of grog together with volcanic glass and limestone
(LE2C1), volcanic glass and rock fragments (LE1A1,
LE1A2, LE1D, LE2B4, LE2D) and limestone (LE3B1). In
all the samples the groundmass is fossiliferous (LE2C1) or
abundantly fossiliferous; Fabric F – with volcanic glass,
rock fragments and minerals (pyroxenes and plagioclases)
and fossiliferous groundmass (LE1D1, LE2A1, LE2A2,
LE2A3, LE2B1, LE2B3, LE2C, LE2C2, LE2D1, LE3A,
LE3A1, LE3A3, LE3A2).

A distinguishable trait of most of the described
fabrics is the presence of inclusions formed by volcanic
fragments (more or less weathered glass, rock and minerals
clasts) while the use of grog, widespread in the Ancient
Bronze pottery of the neighbouring site of Ramacca
(AGoDI ET AL. 2000), is limited to Fabric E. Furthermore,
the samples may be distinguished also on the basis of the
quantity of fossils in the groundmass. 

The inclusions and the groundmass are compatible
with potential raw materials cropping out in the Licodia
Eubea area (GRASSo ET AL. 2004). In particular, the vol-
canic rock has the mineral composition and the structure
close to that observed in the Plio-Pleistocene alkali basalts
and tholeiites (BECCALUvA ET AL. 1998; DI GRANDE ET AL.
2002) while the weathered volcanic glass resembles the
Pliocene palagonitised submarine volcanites outcropping
in Licodia Eubea’s neighbouring (hoNNoREz 1967).
Finally, the mudrocks of the Miocenic Tellaro Formation

Sample Inv. No. Typological Chronology
attribution

LE1A MA88/216 Cup of Type III Thapsos II

LE1A1 MA88/293 Cup of Type II Thapsos I

LE1A2 MA88/407 Basin of Type I Thapsos I

LE1B MA88/255 Cup of Type II Thapsos I

LE1B1 MA88/119 Cup of Type II Thapsos I

LE1B2 MA88/280 Cup of Type vI Thapsos I

LE1C MA88/445 Cup of Type II Thapsos I

LE1C1 MA88/177 Cup of Type vI Thapsos I

LE1D MA88/297 Cup of Type vI Thapsos I

LE1D1 MA88/409 Cup of Type vI Thapsos I

LE2D MA 88/253 Basin of Type II Thapsos II

LE2A MA88/338 Cup of Type III Thapsos II

LE2A1 MA88/401 Basin of Type II Thapsos II

LE2A2 MA88/451 Cup of Type Iv Thapsos III

LE2A3 MA88/403 Cup of Type vI Thapsos I

LE2B MA88/128 Cup of Type I Thapsos II–III

LE2B1 MA88/413 Cup of Type I Thapsos II–III

LE2B2 MA 88/122 Cup of Type I Thapsos II–III

LE2B3 MA88/421 Cup of Type vI Thapsos I

LE2B4 MA88/306 Cup of Type vI Thapsos I

LE2C MA88/272 Cup of Type vI Thapsos II

LE2C1 MA88/185 Cup of Type III Thapsos II

LE2C2 MA88/445 Cup of Type I Thapsos II–III

LE2C3 MA88/313 Cup of Type vI Thapsos I

LE2D1 MA88/409 Cup of Type I Thapsos II–III

LE3A MA88/465 Basin of Type I Thapsos I

LE3A1 MA88/248 Basin of Type II Thapsos II

LE3A2 MA88/154 Jar of Type Iv Thapsos II–III

LE3A3 MA88/444 Basin of Type I Thapsos I

LE3B MA88/346 Cup of Type II Thapsos I

LE3B1 MA88/18 Cup of Type Iv Thapsos III
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Fig. 17. Thin sections of the specimens
belonging to the 6 identified fabrics: 
A – Fabric A (LE1B1); B – Fabric B
(LE1A); C – Fabric C (LE2C3); 
D – Fabric D (LE1C1); E – Fabric E
(LE2C1); F – Fabric F (LE2B3)
(Photo D. Tanasi).
Ryc. 17. Szlify przezroczyste okazów
wykonanych z 6 zidentyfikowanych
materiałów: A – materiał A (LE1B1),
B – materiał B (LE1A); C – materiał
C (LE2C3); D – materiał D (LE1C1);
E – materiał E (LE2C1); F – materiał
F (LE2B3).

and/or the quaternary alluvium may be recognised as clay-
ey raw material. 

Regarding optical activity, the samples belonging
to Fabrics A, D and E (with the exception of LE3B1) have
medium to high birefringence while it is low or absent in
Fabrics B, C and F. This data may be used for the firing
temperature estimate. In fact, low or absent birefringence
is, in many cases, indicative of the achievement of high
firing temperature when the reaction brings to modifica-
tions of the original mineralogical composition of the 
groundmass (mainly clay minerals and calcite) and to the
formation of cryptocrystalline new phases (anorthite,
diopside, wollastonite and gehlenite).

The results were compared with the semi-quanti-
tative mineralogical composition obtained by previous 
X-Ray Diffraction (XRD) measurements and infra-red
spectroscopy (FTIR) (BARoNE ET AL. 2012a). 

Fabrics A, D and E underwent relatively low firing
temperature (<800° C), as suggested by the medium-high
optical activity and by the presence of clay minerals and
abundant calcite. on the contrary, samples belonging to
Fabrics B and C are characterised by low or absent optical
activity and by the presence of higher temperatures Cao-
-silicates (~900° C). Finally, in the samples of Fabric F there
are both calcite and Ca-silicates (800–900° C) (BARoNE ET

AL. 2011a). 

The chemical composition of the samples belong-
ing to the six petrographic fabrics (A–F) is reported in
Table 5. The data were processed using the statistical meth-
odology mainly based on the log-ratio technique intro-
duced by Aitchison (1986) and employed in order to avoid
the constant sum problem; the centred log-ratio transfor-
mation (clr) of data is applied as follows:

x ∈ SD → y = ln (xD / gD (x)) ∈ RD
where x is the vector of the D elemental compositions, y is
the vector of the log-transformed compositions, xD = (x1,
x2, . . . , xD) and gD(x) = (x1·x2·. . .·xD)1/D.

This operation transforms the raw data from their
constrained sample space, the simplex Sd (d = D – 1), into
the real space Rd, in which parametric statistical methods
can be applied to the transformed data. Subsequently, 
the clr-transformed data set was explored by biplots, 
  a graphical representation of variables and cases projected
on planes of principal components. Both the clr-transfor-
mation and the biplot calculations were obtained by using
CoDaPack (ThIÓ-hENESTRoSA, MARTíN-FERNáNDEz

2005), a compositional software program that implements
the basic methods of analysis of compositional data based
on log-ratios, following the methodology introduced by
Aitchison (1986) widely used in archaeometric studies
(AITChISoN ET AL. 2002; BUXEDA I GARRIGÓS 1999;
BARoNE ET AL. 2005; 2011c; 2011d; 2012b).
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Fig. 18. Biplot of the two principal
components.
Ryc. 18. Wykres podwójny dwóch
głównych składników.

The biplot of Fig. 18 represents the elements 
and the studied samples plotted in the plane of the first 
two principal components. It explains 69% of the total
variance of major and trace elements. on the whole, there
is a very good correspondence between the petrographic
observations and the sample clusters obtained in the
biplot: a) the Cao abundance is discriminant between the
very fossiliferous Fabric A and the scarcely fossiliferous
Fabrics B and C; b) the abundance of volcanic inclusions
separated the Fabric F samples from the Fabric E on the
basis of Fe2o3, Mgo, Mno, Cr, Co and Ni contents.

6. Conclusive remarks
The first and the most significant result of the

archaeometric analysis is to take note that the autoptic ana-
lysis, on which the archaeological scientific literature of the
past decades about pottery technology is based, can be im-
precise and misleading. 

Abandoning the previous classification into three
groups (1–3) and focusing just on the 6 fabrics (A–F)
identified on petrographic base it is possible to highlight
some relevant data on the relative dating of the particular
fabrics (Table 6).

Fabrics A and C seem to be exclusive for shapes of
Phase Thapsos I (1440/1420–1400/1380 BC), Fabrics D
just attested and E mainly attested on samples of Phase
Thapsos II (1400/1380–1310/1300 BC), and Fabrics B
and F occurring just in those of Phase Thapsos III (1310/
1300–1270/1250 BC), as to suggest the shift between dif-
ferent fabrics used throughout the entire chronological
development of the MBA. As a further example, it can be
stated that Fabric B occurs more frequently in cups of 
Type II (such as MA88/255) and vI (such as MA88/280),
distinctive of Phase Thapsos I, while Fabrics E and F can be

Chronology Sample Fabric

Thapsos I LE1B

Thapsos I LE1B1 A

Thapsos I LE1B2

Thapsos II–III LE2B2

Thapsos II LE1A B

Thapsos II–III LE2B

Thapsos I LE1C
C 

Thapsos I LE1C1

Thapsos II LE2A
D 

Thapsos I LE2C3

Thapsos II LE2C1

Thapsos I LE3B

Thapsos I LE1A1

Thapsos II LE2D E

Thapsos I LE2B4

Thapsos I LE1D

Thapsos III LE3B1

Thapsos III LE2A2

Thapsos II LE2C
F

Thapsos II LE3A1

Thapsos II–III LE3A2

Table 6. Comparative chart showing relations between
specimens, fabrics and the relative dating. 
Tab. 6. Diagram porównawczy ukazujący relacje między
okazami, materiałami oraz datowaniem względnym.



found indifferently in cups of Type III (such as MA88/126)
and plates of Type I (such as MA88/167), both typical of
Phase Thapsos II, and cups of Type Iv (such as MA88/249),
more common in Phase Thapsos II (Fig. 19).

But the hypothesis that the shift is the effect of
some technical achievement due to experimentalism that
took place during the Thapsos Period seems just apparently
contradicted by the estimation of firing temperature. In
fact, Fabrics A, E and D show lower firing temperature
(<800°–900° C) than B, C and F (>900° C). 

Instead of having a gradual increase in the firing
temperature from <800° to 900° C during the development
of three chronological Thapsos sub-phases, we can already
observe that in Fabric C the temperature reaches 900° C.
This ultimately means that the firing temperature cannot
be taken as a chronological criterion, since 900° C was 
already reached in kilns at the beginning of the Thapsos
Period, and that the shift from A/C to D/E and to B/F did
not conform to the subsequent chronological phases.

These considerations introduce the main research
question: how can one explain the use of 6 different fabrics,
sometimes coexisting and with fluctuating firing tempera-
tures, at Grotte di Marineo along the course of the Thapsos
Period?

Assuming that all the materials found at Grotte di
Marineo have come from the same production centre, the
first option can be that the potters preferred some fabrics to
others, changing from phase to phase in order to improve
the production, despite the fact that firing temperature
depended just on the type of kiln used. In this case the dif-
ferences in the fabrics can be due to experiments of chang-
ing clay sources or modifying the added tempers.

But assuming that the materials could have come
from different workshops, another option could be that
each workshop had its own distinctive methodology and
features for pottery making, including clay sources, tempers
and kiln types. This could also explain the occurrence of
low firing temperatures in the samples of Fabric E, related
to Phase Thapsos III.

A good discrimination could be a further analysis
of the sources of clay. The results of the petrographic ana-
lysis pointed out that in the samples of Fabrics A, D, E 
and F, a Cao-rich clayey sediment, probably of the Tellaro
Formation, was used as raw material, while Fabrics B and C
were obtained with an alluvium Ca-poor sediment. A field
study aimed to identify in the neighbouring area the two
different deposits could add some data about the possible
geographic location of the production centre/centres and
help to clarify how the production of Grotte di Marineo
raw clay for the potters proceeded.

To understand how the pottery of Grotte di
Marineo was made and why it was made in that way could
also assist to understand for what reason it was made and
brought inside the cave. In other words, it can facilitate the
complex interpretation of the use of this cave site. In fact,
for example, the hypothesis of a ritual function of the cave
complex tallies better with ceramic materials produced by
different and distant workshops and brought on purpose in
the caves.

In conclusion, the main achievement of this re-
search has been to have disclosed a wide scenario of cultur-
al perspective and further interpretations on the evidence
of Grotte di Marineo that would be still hidden without
the contribution of the archaeometric analyses. 

DAvIDE TANASI, GERMANA BARoNE, PAoLo MAzzoLENI

60

Fig. 19. Exclusive occurrence of Fabrics C and E in types of the three Thapsos chronological sub-phases.
Ryc. 19. Wyłączne występowanie materiałów C i E w typach trzech podfaz chronologicznych Tapsos.



Since archaeometry has demonstrated its ability to
affect positively the cognitive abilities of the archaeologists,
it becomes urgent in the research agenda of Sicilian prehi-
story to organise  a systematic plan of analyses. With regard
to the MBA pottery of the territory of Catania, what has
been achieved is not enough for characterising the Aetnean
production, but the research project is not over yet. In fact,
another similar research is currently ongoing on the cera-
mics of Monte San Paolillo. once the results of that site is
available for comparison with those of Grotte di Marineo,
the MBA pottery technology of at least a part of Sicily 
should be clearer.
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e względu na zasadniczy brak danych o techno-
logii ceramiki sycylijskiej środkowej epoki brązu, niedawne
badania ważnego zespołu ceramiki ze stanowiska Grotte di
Marineo (Licodia Eubea, Katania, Włochy), który przeba-
dano za pomocą analiz petrograficznych i geochemicznych
– mikroskopia optyczna (oM), fluorescencja rentgenow-
ska (XRF), spektroskopia fourierowska w podczerwieni
(FTIR) – stworzyły możliwość uzyskania znaczących no-
wych ustaleń w tej dziedzinie wiedzy. Analizy pozwoliły na
sporządzenie precyzyjnej charakterystyki sześciu materia-
łów, dla których określono temperatury wypału, wskazując,
iż temperaturę 900° C osiągano już na początku środkowej
epoki brązu. odkryte powiązania między materiałami a fa-
zami chronologicznymi wskazały na pewne cechy kulturo-
we produkcji ceramiki, które do tej pory były zupełnie nie-
znane dla tego okresu. 

Analizy petrograficzne oraz badania fluorescencji
rentgenowskiej i spektroskopii fourierowskiej w podczer-
wieni, przeprowadzone na próbkach z Grotte di Marineo,
wykonane zostały celem określenia cech charakterystycz-
nych i typologii materiału, zbadania zakresu temperatur
wypału oraz przedstawienia nowych hipotez na temat 
strategii pozyskiwania gliny. 

Brak danych o aspektach technologicznych pro-
dukcji ceramiki oraz brak charakterystyk petrograficznych
i geochemicznych stanowi główny problem badań archeo-
logicznych nad prehistorią Sycylii. W szczególności zaś dla
środkowej epoki brązu, czyli okresu odpowiadającego kul-
turze Tapsos i jej trzem fazom chronologicznym (Xv–
XIII w. przed Chr.) (Tab. 1), jedynymi dostępnymi praca-
mi są badania dotyczące Wysp Eolskich, podczas gdy brak
jakichkolwiek studiów w tej dziedzinie dla terenów Sycylii.

Celem niniejszego artykułu jest wypełnienie tej
luki poprzez omówienie materiałów ceramicznych znale-
zionych w Grotte di Marineo, prehistorycznym stanowisku
jaskiniowym badanym w latach 1988–1989 (Ryc. 1).
Nawarstwienia ze środkowej epoki brązu w Grotte di
Marineo odkryto w sondażu 2 (warstwy 2–4), sondażu 3
(warstwa 2) w jaskini 1 oraz w sondażu 1 (warstwy 4 i 5) 
w jaskini 3. 

Badanie materiałów ceramicznych doprowadziło
do wyselekcjonowania 221 próbek diagnostycznych, które
na podstawie analizy makroskopowej podzielono na trzy
grupy (Ryc. 5): grupa 1, stwierdzona dla 22% próbek, to
ceramika drobnoziarnista, twarda i zbita, o kolorze masy
pomiędzy 2.5 yR 7/3 a 7.5 yR 5/2 i niewielką ilością zia-
ren piasku drobniejszych niż 0,25 mm; grupa 2 (48%) to
ceramika średnioziarnista, twarda i zbita, o kolorze masy
między 5 yR 6/6 a 10 y 6/1 i licznych ziarnach piasku
wielkości od 0,25 do 1 mm; grupa 3 (30%) to ceramika 
gruboziarnista, miękka i porowata, o kolorze masy między
2.5 yR 7/6 a 5 yR 4/4 oraz licznych ziarnach piasku więk-
szych niż 1 mm. W oparciu o typ i częstotliwość występo-
wania ziaren piasku, grupy 1 i 2 zostały podzielone na czte-
ry podgrupy każda (1A, 1B, 1C, 1D oraz 2A, 2B, 2C, 2D),
zaś grupa 3 na dwie podgrupy (3A i 3B) (Ryc. 6, Tab. 2).
Aczkolwiek brak dokładnych danych stratygraficznych, 
w oparciu o typologię kształtów można wnioskować, iż
zasiedlenie stanowiska trwało przez wszystkie trzy podfazy
okresu Tapsos.

Dokonano wyboru 31 próbek reprezentujących
wszystkie grupy i poddano je analizom mineralogiczno-
-petrograficznym (oM, FTIR) oraz geochemicznym
(XRF). obserwacje petrograficzne pozwoliły na wyróżnie-
nie i scharakteryzowanie sześciu materiałów petrograficz-
nych (Ryc. 17): materiał A – z wtrąceniami uformowany-
mi przez wysoką zawartość wapienia i bogatej w skamieliny
matrycy skalnej (LE1B1, LE1B1, LE1B2); materiał B – 
z wtrąceniami uformowanymi przez szkliwo wulkaniczne
(LE2B2, LE1A oraz LE2B) oraz okazjonalnie przez inne
fragmenty skał wulkanicznych (LE1A) czy wapień (LE2B),
matryca skalna jest uboga w skamieliny; materiał C – 
z wtrąceniami szkliwa wulkanicznego i kwarcu oraz matry-
cą skalną nie zawierającą skamielin (LE1C, LE1C1); ma-
teriał D – wtrącenia uformowane przez szkliwo wulkanicz-
ne, fragmenty skał wulkanicznych (LE2A) oraz wapień, zaś
matryca skalna zawiera skamieliny (LE2C3, LE2A); ma-
teriał E – charakteryzuje się obecnością tłucznia ceramicz-
nego razem ze szkliwem wulkanicznym i wapieniem
(LE2C1), fragmentami szkliwa wulkanicznego oraz skał
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(LE1A1, LE1A2, LE1D, LE2B4, LE2D) oraz wapienia
(LE3B1). We wszystkich próbkach matryca skalna jest
bogata lub bardzo bogata w skamieliny; materiał F – ze
szkłem wulkanicznym, fragmentami skał i minerałami
(pirokseny i plagioklazy), o matrycy skalnej zawierającej
skamieliny (LE1D1, LE2A1, LE2A2, LE2A3, LE2B1,
LE2B3, LE2C, LE2C2, LE2D1, LE3A, LE3A1, LE3A3,
LE3A2). 

Cechą wyróżniającą większość opisanych materia-
łów jest obecność wtrąceń, uformowanych przez fragmen-
ty skał wulkanicznych, podczas gdy zastosowanie tłucznia
ceramicznego ograniczone jest do materiału E. Wtrącenia 
i matryca skalna odpowiadają złożom, których wychodnie
występują na obszarze Licodia Eubea. W szczególności 
skały wulkaniczne mają skład mineralny i strukturę po-
dobną do obserwowanej w plio-plejstoceńskich bazaltach
alkalicznych i toleitach, podczas gdy zwietrzałe szkliwo
wulkaniczne przypomina plioceńskie palagonitowe pod-
morskie wulkanity tworzące wychodnie w okolicach
Licodia Eubea. Wreszcie skały osadowe mioceńskiej forma-
cji Tellaro oraz/lub aluwium czwartorzędowego mogą być
uznane za surowiec gliniasty. Próbki należące do materia-
łów A, D i E (z wyjątkiem LE3B1) cechują się średnim lub
wysokim załamaniem podwójnym światła, podczas gdy
cecha ta jest słabo wykształcona lub nieobecna w materia-
łach B, C i F. Materiały A, D i E przeszły przez relatywnie
niską temperaturę wypału (<800° C), na co wskazuje śred-
nia–wysoka aktywność optyczna oraz obecność minerałów
gliny i wysoka zawartość kalcytu. W przeciwieństwie do
tego, próbki materiałów B i C charakteryzują się niską
aktywnością optyczną lub jej brakiem oraz obecnością
wysokotemperaturowych krzemianów z Cao (~ 900° C).
Wreszcie w próbkach materiału F znajdują się zarówno kal-
cyt jak, i krzemiany zawierające Ca (800–900° C). Wyniki
aktywności optycznej porównano ze składem mineralo-
gicznym, określonym poprzednimi badaniami dyfrakcji
rentgenowskiej (XRD) i pomiarami FTIR (por. BARoNE

ET AL. 2012a).
Dane o składzie chemicznym próbek opracowano

z wykorzystaniem metodologii statystycznej, opartej zasad-
niczo na technice proporcji logarytmicznych, wprowadzonej
przez Aitchisona (1986) i szeroko stosowanej w badaniach
archeometrycznych (Tab. 5). Wykres podwójny przedsta-
wia pierwiastki oraz badane próbki umieszczone w płasz-
czyźnie dwóch głównych składników. Wyjaśnia on 69% 
z całkowitej wariancji pierwiastków głównych i śladowych
(Ryc. 18). ogólnie rzecz biorąc, na wykresie podwójnym
widać bardzo dobrą zbieżność między obserwacjami petro-
graficznymi a skupiskami pozyskanych próbek: a) wysoka

zawartość Cao jest wyróżnikiem pomiędzy bardzo boga-
tym w skamieliny materiałem A a ubogimi w skamieliny
materiałami B i C; b) wysoka zawartość wtrąceń wulka-
nicznych oddziela próbki materiału F od materiału E, na
podstawie zawartości Fe2o3, Mgo, Mno, Cr, Co oraz Ni.

Pierwszym najbardziej znaczącym rezultatem ana-
lizy archeometrycznej jest zwrócenie uwagi na fakt, iż 
analiza makroskopowa może być niedokładna i myląca.
odstępując od wcześniejszego podziału na trzy grupy
(1–3) i koncentrując się na 6 materiałach (A–F) ziden-
tyfikowanych petrograficznie, można podkreślić pewne 
istotne dane dotyczące związku między materiałem a chro-
nologią.

Materiały A i C wydają się występować wyłącznie
w ceramice fazy Tapsos I (1440/1420–1400/1380 przed
Chr.), materiał D jest zasadniczo potwierdzony, a materiał
E głównie potwierdzony w próbkach z fazy Tapsos II
(1400/1380–1310/1300 przed Chr.), natomiast materiały
B i F wystąpiły tylko w próbkach fazy Tapsos III (1310/
1300–1270/1250 przed Chr.). Sugeruje to przesunięcie
pomiędzy różnymi materiałami wykorzystywanymi w trak-
cie całej sekwencji chronologicznej środkowej epoki brązu
(Tab. 6, Ryc. 19). Jednakże hipoteza, iż przesunięcie to jest
efektem jakiegoś osiągnięcia technicznego spowodowane-
go eksperymentami, mającymi miejsce w okresie Tapsos,
wydaje się stać w pozornej sprzeczności z szacunkami tem-
peratury wypału. z drugiej strony, materiały A, E i D wyka-
zują niższą temperaturę wypału (<800–900° C) niż B, C 
i F (>900° C). zamiast stopniowego wzrostu temperatury
wypału od <800 do 900° C w trakcie rozwoju trzech pod-
faz chronologicznych Tapsos, możemy zaobserwować, iż
dla materiału C temperatura osiąga 900° C.

ostatecznie oznacza to, iż temperatura wypału nie
może być traktowana jako kryterium chronologiczne,
ponieważ wartość 900° C osiągano w piecach garncarskich
już na początku okresu Tapsos. Ponadto, przejście od A/C
do D/E i do B/F nie wpisuje się w następujące po sobie fazy
chronologiczne. 

Przesunięcie to mogło wynikać z eksperymentali-
zmu technicznego pojedynczego warsztatu albo z pracy
różnych centrów produkcyjnych ze szczególnymi tradycja-
mi produkcji ceramiki. Dobrą metodą rozróżnienia mogła-
by być dalsza analiza źródeł gliny. W istocie, zaplanowane
już badania terenowe, których celem jest identyfikacja na
okolicznym obszarze dwóch różnych depozytów, tj. boga-
tego w Cao sedymentu gliniastego oraz aluwialnego sedy-
mentu ubogiego w Ca, którymi cechują się omówione
wyżej materiały, może dostarczyć nowych danych o lokali-
zacji geograficznej centrów produkcyjnych.


