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ABSTRACT 19 

The Trino hill is an isolated relief located in north-western Italy, close to Trino municipality. 20 

The hill was subject of multidisciplinary studies during the 1970s, when, because of quarrying 21 

and agricultural activities, five concentrations of lithic artefacts were recognized and referred 22 

to a Palaeolithic occupation of the area. During the 1980s and the 1990s, surface collections 23 

continued, but the lithic finds have never been subject of specific studies. Even if most of the 24 

lithic assemblages count a few lithic implements, four collection areas (3, 13 E, 13 W and 14) 25 

have significative lithic assemblages, representing the most important evidence of a 26 

Palaeolithic frequentation of the Po plain in north-western Italy.  27 

The present work, in the limits imposed by a surface and not systematic collection, propose a 28 

technological study of the lithic artefacts from the Trino hill, with the aim to define the main 29 

features of the technological behaviour of the human groups that occupied the area. The 30 

results obtained allow to clearly identify a Middle Palaeolithic occupation of the Trino hill, 31 

characterized by the exploitation of vein quartz and other local raw materials; allochthonous 32 

varieties of chert were used in the next frequentation phases to produce blades and bladelets. 33 

Even if part of the laminar production can be referred to Neolithic, most of that remains of 34 

indeterminate chronology and could be the result of both an Upper Palaeolithic and Neolithic 35 

human presence. The systematic and inclusive approach to the study of the Paleolithic of the 36 

Piedmont region proposed here has made it possible to obtain a first and realistic overview 37 

of the Paleolithic of the region. The methods used for the technological study are similar to 38 

those used for other sites in the region and have made it possible to link Trino's surface 39 

collections with data from sites systematically investigated in recent years. 40 
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Introduction 43 

The characteristics and dynamics of the Palaeolithic frequentation of Piedmont (north-western Italy) 44 

and of the western part of the southern margin of the Alps are barely known. As of today, the only reliable 45 

data come from the Ciota Ciara cave (Borgosesia – VC) concerning Middle Palaeolithic (Angelucci et al., 46 

2019; Berto et al., 2016; Buccheri et al., 2016; Daffara, 2018; Daffara et al., 2014; Daffara et al., 2021; 47 

Daffara et al. 2023) and from Castelletto Ticino – Via del Maneggio (NO) for Upper Palaeolithic (Berruti et 48 

al., 2017). The main aim of the proposed research is to contribute to the increasing of the knowledge about 49 

Middle Palaeolithic lithic technology in the macro-area from the western alpine region. When examinig the 50 

alpine and sub-alpine region (Fig. 1), information regarding the Middle Palaeolithic is not uniform: for some 51 

areas such as northeastern Italy and the French side of the Alps where there are numerous and well-52 

documented contexts, there are others where data are extremely scarce. 53 

 54 

 55 

Figure 1 - Map showing the main Middle Palaeolithic sites of the alpine (brown) and sub-alpine region 56 

(green). The black star (21) indicates the location of the Trino area. Red stars indicate single sites; red 57 

dots indicates groups of sites; the size of the dots is proportional to the number of sites represented. 58 

Austria: (1) Gudenus cave (2) Repoulust cave; (3) Salzofen. Switzerland: (4) Cotencheler cave; (5) 59 

Wildkirchli cave. France: (6) Grotte Chenelaz; (7) La Combette; (8) Grotte Mandrin, Grotte de Néron, 60 

Abri Moula, Grotte du Figuier, Orgnac 3, Barasses II, Abri de Pêcheurs, St. Marcel; (9) Grotte du 61 

Lazaret (18) Abri du Maras, Payre, Baume des Peyrards, Bau de l’Aubesier; (19) Grotte de la Baume 62 

Bonne. Italy: (10) Monte Baldo; (11) Ciota Ciara cave; (12) Fumane cave; Tagliente rock-shelter; 63 

Mezzena rock-shelter; (13) San Bernardino cave, Stria Cave, Brojon rock-shelter, Nadale cave; (14) 64 

Rio Secco cave; Pradis caves; (15) Generosa cave; (16) Monte Netto; (17) Grotta del Principe, 65 

Madonna dell’Arma, Grotta di Santa Lucia superiore, Arma della Manie, Grotta del Colombo, Grotta 66 

delle Fate, Barma Grande; (20) Arma Veirana 67 

North of the alpine chain, in Austria an Switzerland, few archaeological sites are known (Fig. 1, numbers 68 

from 1 to 5 refers to most important and studied ones) (Bächler, 1940; Ehrenberg, 1958; Bernard-Guelle, 69 

2004; Bednarik, 2008; Brandl et al., 2011; Cartonnet & Combier, 2018; Deák et al., 2019). A very different 70 

situation can be observed in France, in particular in the Rhône valley and the Mediterranean area on the 71 

bordering Italy. Dozens of Middle Palaeolithic sites (caves and rock-shelters) are known in these areas (in 72 

Fig. 1 we illustrate just the most important ones, numbers 6, 7, 8, 9, 18 and 19) and the multidisciplinary 73 

studies carried out in the last decades demonstrate in detail the modalities of site-occupation, intra-site 74 



space organization, hunter-gatherer mobility,  relationships among different sites and, in general, dynamics 75 

and changes of human frequentation of the area during Middle Palaeolithic (e.g. Carmignani et al., 2017; 76 

Daffara et al., 2019; Daujeard et al., 2012, 2016; Fernandes et al., 2008; Hardy & Moncel, 2011; Mathias, 77 

2016; Moncel, 2005; Moncel et al., 2008a; 2008b, 2013; Moncel & Daujeard, 2012; Slimak, 2008; Slimak et 78 

al., 2004; Wilson et al., 2018). The southern margin of the alpine region, in northern Italy, shows a similar 79 

scenario, with several Middle Palaeolithic sites in the eastern and in the Mediterranean area and just a few 80 

sites in the north-western regions (Fig. 1). In the eastern Alps, caves and rock-shelters attest an intense 81 

occupation of the area during Middle Palaeolithic with an abundance of good-quality lithic resources 82 

outcropping at the lower margin of the alpine chain. Multidisciplinary studies show a quite clear and 83 

detailed knowledge about the modalities of occupation, mobility, strategies of exploitation of natural 84 

resources and technological behaviour for each of the main archaeological contexts (Fig. 1) (e.g. Arnaud et 85 

al., 2017; Berruti et al., 2020; Dalmeri et al., 2008; Delpiano et al., 2018; Giunti & Longo 2010; Jequier et 86 

al., 2015; Peresani et al., 2011, 2014, 2019; Peresani, 2011; Picin et al., 2013). The same can be said for the 87 

Mediterranean area of the Italian sub-alpine region, where several caves are known and have been 88 

systematically investigated during the XXth century and in the last decades (Fig. 1, numbers 17 and 20) 89 

(e.g. Cauche 2002, 2012; Eixea 2018; Holt et al., 2019; Marciani et al., 2020).  90 

On the other hand, the Middle Palaeolithic of the south-western margin of the Alps is poorly 91 

investigated. Besides some non-systematic surface collections known since the XIXth century, systematic 92 

investigations rarely took place in this area. As of today this area has just four Middle Palaeolithic 93 

archaeological sites (Fig. 1, n° 11, 15, 16, 21) (Angelucci et al., 2019; Daffara et al., 2021; Delpiano et al., 94 

2019; Fedele, 1985). 95 

Ciota Ciara cave (Fig. 1, n° 11) in the Piedmont, has been under systematic excavation since 2009. These 96 

investigations resulted in chronological placement of the site occupation to the second half of Middle 97 

Pleistocene. The dating has also provided detailed understanding of the modalities of site occupation, as 98 

well as the techno-economic behaviour of the human groups frequenting the site (Daffara, 2018; Daffara 99 

et al. 2021). Castelletto Ticino – Via del Maneggio represents the only Upper Palaeolithic lithic assemblage 100 

from systematic archaeological excavations that has recently undergone a new technological study 101 

ascribing the lithic industry to the Late Epigravettian (Berruti et al., 2017). Other evidence consist in patchy 102 

surface finds or archaeological excavations and surveys, mainly conducted with non-systematic 103 

methodologies (D’Errico & Gambari, 1983; Fedele 1976, 1990; Forno & Mottura, 1993; Giacobini, 1976; 104 

Giraudi & Venturino Gambari, 1983; Guerreschi & Giacobini, 1998; Mottura, 1994).  105 

The slow pace of the Palaeolithic studies in Piedmont is probably due to the perspective that the area 106 

was inhospitable during Pleistocene (Fedele, 1985), but in the last ten years, the new archaeological 107 

investigations at the Ciota Ciara cave peeked the interest in Palaeolithic studies with new research projects 108 

and the re-examination of old data (Berruti et al., 2016; Rubat Borel et al., 2013, 2016) 109 

The present work concerns the technological study of the lithic assemblages found during survey 110 

activities carried out between the 1970s and the 1990s in the Trino area and in particular at Rilievo Isolato 111 

di Trino (RIT), a small hill located in the north western part of the Trino territory (Fig. 2) and result of a 112 

sequence of Pleistocene fluvial terraces (GSQP, 1976). Today, these lithic assemblages represent the only 113 

considerable evidence of a Palaeolithic occupation of the Po plain in Piedmont. Even in the absence of clear 114 

stratigraphic data, and therefore of a precise chronological framework, the proposed analysis aims to 115 

outline the technological characteristics of Trino lithic assemblages. The location of the collection areas is 116 

known (Fig. 2),  however the original environment has been strongly affected by agricultural arrangements 117 

that destroyed most of the areas were lithic artefacts were collected. Considering the scarcity of data for 118 

this portion of the southern alpine arc, it is important to deal with the study of these lithic assemblages, 119 

currently representing the only evidence of a Palaeolithic occupation of this sector of the Po plain.  120 

Based on a technological approach, the objective of this paper is to present a report of each lithic 121 

assemblage, update the knowledge about this area and discuss the importance of the considered lithic 122 

industries in the regional context. In fact, despite the importance of the Trino lithic assemblages in the field 123 

of Palaeolithic studies in north-western Italy, they have never been published in detail and no review have 124 

ever been reported since the original studies completed in the 1970s and concerning just a small part of 125 

the lithic industries of the Trino collection (Fedele, 1974; GSQP, 1976).  126 

 127 



 128 

Figure 2 - Geographic location of Piedmont and Trino (a); aerial view of the Trino hill (modified from 129 

Google Earth) showing evidence of agricultural activity effecting the area in the last decades; the 130 

woods on the right is the natural reserve of Bosco della Partecipanza (the scale bar is 1 Km) (b); 131 

location of the areas where archaeological materials were collected (c): black squares = lithic 132 

assemblages; white squares = protohistoric, roman or Medieval archaeological materials (not 133 

considered in the present study); white dot = collection area of the bifacial tool recently found (Fig. 134 



3). The map has been created with QGIS software, using DTM 5 meters and it is based on “Geo Portale 135 

Piemonte” data set (http://www.geoportale.piemonte.it/geocatalogorp). The Geographic 136 

Coordinate Reference Systems are EPSG: 4326 – WGS 84. The numbering of the collection areas 137 

follows that of the maps present at Museum “G. Irico”. Concerning the lithic assemblages, the 138 

location is not known for some of the collection areas reported in the text. 139 

History of research and geologic setting 140 

Research in the Trino area started in the 1970s when quarries and agricultural activity took place at the 141 

Trino hill. Terracing works over an area of about 200 m2 in the north-eastern part of the hill affected 142 

different archaeological layers (Fedele, 1974). Geological surveys in 1974 recovered the first assemblage 143 

of lithic artefacts at the top of the hill; subsequent surveys collected approximately 300 artefacts from an 144 

area of about 90x20 m2, named TR1. The first technological study demonstrated the homogeneity of the 145 

general state of preservation and the technological features of the assemblage. The technological features 146 

included intensive exploitation of local vein quartz, followed by chert of probable non-local provenience, 147 

and the presence of frequent cores and of Levallois technology. Based on technological criteria, different 148 

phases of human occupation were recognized and attributed to Middle and Upper Palaeolithic, while for 149 

some of the TR 1 lithic artefacts a Lower Palaeolithic attribution was also proposed (Fedele, 1974). In the 150 

subsequent two years, systematic survey campaigns took place in the area and led to the identification of 151 

four other lithic assemblages (TR 2 – 10 lithic artefacts; TR 3 – 30 lithic artefacts; TR 4 – 10 lithic artefacts; 152 

TR 5 – 2 lithic artefacts), in addition to the finding of further lithic artefacts from TR 1 (GSQP, 1976). Despite 153 

the presence of Levallois technology, an element that conventionally marks the beginning of the Middle 154 

Paleolithic, based on the preferential use of local raw materials (vein quartz) and the inaccurate 155 

appearance of the lithic production, the Trino assemblage was attributed mainly to the Lower Palaeolithic. 156 

(GSQP, 1976).  157 

In 2016, during the cataloguing of the archaeological materials at Museo Civico G. Irico, a huge lithic 158 

assemblage was found in the museum storage room. The assemblage is the result of further survey 159 

activities that took place in the last decades and that has never been considered for a technological study. 160 

Indeed, other concentrations of archaeological materials have been identified at the Trino hill and some of 161 

them consist of Palaeolithic lithic artefacts. What is known about these surface collections is that they were 162 

conducted by different people in different localities following the agricultural activities that involved the 163 

hill in the last decades (personal communication by members of TRIDINUM – Associazione per 164 

l’Archeologia, la Storia e le Belle Arti). Of these collections we have only sometimes the approximate 165 

location of the area (Fig.2)  but no indication about the criteria according to which they were made. During 166 

recent field leveling for a rice field, a 4-5 m thick stratigraphic succession was exposed in an area not 167 

previously excavated. In the lower part of the sediments, a bifacial tool manufactured on metamorphic 168 

rock was found at the base of the exposed stratigraphy (Fig. 3)(Daffara & Giraudi, 2020). 169 



 170 
Figure 3 - Bifacial tool on a metamorphic rock pebble recently found at the Trino hill (Fig. 2 – 171 

white dot). One side show just one invasive removal aimed to the thinning of the base. On the other 172 

side big, invasive removals are visible in the mesial and distal portion, while the proximal part is a 173 

natural surface. (Daffara & Giraudi, 2020) 174 

 175 



 176 

Figure 4 - (a) Topographic map of the Vercelli plain (NW Italy) with the location of the Trino hill (RIT); 177 

(b) the terraces that form the RIT and their shape. The artefacts indicated in the figure with Middle 178 

Palaeolithic (MP) and Upper Palaeolithic (UP) correspond to the collection areas of the 1970s and for 179 

which the exact location is known. Lower Palaeolithic (LP) refers to the recently found bifacial tool  180 

(Fig. 3) 181 

 182 

The Trino isolated hill (RIT) is a peculiar morphological feature present in the low Vercelli plain, reaching 183 

an altitude of about 190 m a.s.l., surrounded by fluvioglacial and fluvial terraces that reach maximum 184 

altitudes of 150-155 m a.s.l. (Fig. 4). During the research carried out in the 70s (GSQP, 1976), in which one 185 

of the authors (CG) took part, many artifacts were found. Most of the artifacts were collected in plowed 186 

soil and quarry materials, while a few artifacts were in situ, among the pedogenic aeolian sediments that 187 

form the top of the terraces.  188 

Trino isolated hill is formed by a core of tertiary marine sediments, similar to those outcropping in the 189 

nearby Monferrato hills, covered by fluvioglacial and aeolian deposits (Giraudi, 2014; GSQP, 1976; Servizio 190 

Geoogico d’Italia, 1969). 191 

The fluvioglacial deposits of the RIT form three terraces (S1, S2, S3): of these terraces (Fig. 4B), S1 is 192 

preserved in a thin and discontinuous ridge oriented W-E, S2 forms a wide area in the western RIT but it 193 

disappears towards the east, while S3 is much larger and limited to the eastern portion of the hill. While 194 

the western portion of the S1 and S2 areas of the RIT was subject to deforestation, levelling for agricultural 195 



use and quarrying, the easternmost portion does not show traces of recent anthropogenic impact as it has 196 

been occupied, since the Middle Ages, by the wood known as Bosco della Partecipanza di Trino (Fig. 2). 197 

The quarrying operations and rice field levelling formed scarps exposing RIT stratigraphy. Furthermore, 198 

as part of ENEL's studies on the Po1 nuclear site (ENEL, 1984), cores with continuous sampling were drilled 199 

and a trench about 200 m long and about 7 m deep was dug on the higher surface of the RIT. 200 

Sandy gravel and sand characterize the buried S1, S2 and S3 terraces, and exhibit different degrees of 201 

pedogenesis. Three levels of clearly distinguishable aeolian loess overlie the terraces surfaces with the 202 

oldest being a yellowish-red soil, the intermediate a brown soil, and the younger a yellowish-brown. Based 203 

on the correlation between fluvioglacial sediments and moraines (Carraro et al., 1991; Gianotti et al., 204 

2008), formed by the Dora Baltea glacier, and their degree of pedogenesis, Giraudi (2014) determined that 205 

the deposits overlying the terraces S1, S2 and S3 of the RIT date back to the final phases of the Lower 206 

Pleistocene and to a part of the Middle Pleistocene (MIS 22 - 12, between 870.000 and 424.000 years ago). 207 

Similarly, according to the morphological and stratigraphic correlations between fluvioglacial and morainic 208 

deposits, developed by Giraudi (2014), also supported by the dating of volcanic minerals, the two oldest 209 

loess are chronologically attributable to the late Middle Pleistocene, while the youngest and more 210 

discontinuous was sedimented in the Upper Pleistocene.  211 

The stratigraphy of the sediments that form the scarp between S1, S2 and S3 is formed, from top to 212 

bottom, by (Fig. 5): 213 

- thin and discontinuous layers of the same loess present on the terraces top; 214 

- mainly silty and sandy colluvium interbedded with gravelly-sandy ones; the colluvium is interfingered 215 

with the fluvioglacial deposits that form the terraces S2 and S3. 216 

The bifacial tool recently found at the base of the stratigraphy exposed by agricultural arrangements 217 

(Fig. 3) is the only lithic artefact that on technological and stratigraphic basis can be placed within a Lower 218 

Palaeolithic frequentation of the Trino hill. It was found below the surface of the terrace S2, not far from 219 

the base of the terrace scarp that separates it from S1, in a sandy gravel of fluvioglacial origin, colour red 220 

2.5 YR from the Munsell Soil Colour Chart (MSCC) (Fig. 5). From the top of this level the stratigraphy 221 

observed is the following: 222 

- sand and gravelly sand of alluvial origin, with a colour between red 2.5 and yellowish red 5YR 223 

MSCC; 224 

- lower silty loess, colour yellowish red 5 YR MSCC; 225 

- compact clay that forms the infilling of a narrow erosion surface that cuts the oldest loess; 226 

- intermediate silty loess, colour brown 7.5 YR MSCC, like that which, in other exposures, contains, 227 

near the bottom and the top, Middle Palaeolithic artefacts; 228 

- upper silty loess, colour yellowish brown 10 YR MSCC, like that which, in other exposures, contains 229 

Upper Palaeolithic artefacts; 230 

- silt that fills a small incision that cuts the upper loess. 231 

According with the known stratigraphic data (ENEL, 1984; Giraudi ,2014; GSQP, 1976; Servizio Geoogico 232 

d’Italia, 1969), the age of the sandy gravel containing the bifacial tool can be between 870.000 years ago 233 

(MIS 22 – beginning of the sedimentation of the gravels) and 478.000/424.000 years ago (MIS 12) that is 234 

the age of the sandy gravels that form the terrace S3. 235 

In the 1970s, Middle Palaeolithic artefacts (RIT 4 – the artefacts are not yet present at the museum but 236 

were analysed by GSQP, 1976) were found in situ in a quarry located in the western area of the S2 surface 237 

(Fig. 4). The stratigraphic sequence (Fig. 5) was composed (from the bottom to the top) of:  238 

- medium and fine sandy gravel, strongly weathered, colour red 2.5 YR MSCC, 1-2 m thick; 239 

- lower silty loess, yellowish-red 5 YR MSCC, about 3 m thick; 240 

- intermediate silty loess, brown colour 7.5 YR MSCC, with a maximum thickness of about 1 m. 241 

Middle Palaeolithic lithic artefacts were found both in the lower and in the upper part of the 242 

intermediate loess. According to the stratigraphic position, the lower loess is earlier than MIS 6 and is 243 

possibly attributable to MIS 8 (300.000-243.000 BP), while the age of the intermediate loess is between 244 

MIS 6 and MIS 4.  245 

Upper Palaeolithic tools (RIT 1, 2 and 3) were found in a small outcrop located on the S2 surface (Fig. 246 

4), near the base of the scarp on the S1 terrace (Fig. 5). The stratigraphic sequence, from the bottom to the 247 

top is the following: 248 



- weathered silty loess, brown 7.5 YR MSCC that can be correlated to the intermediate loess 249 

described above; 250 

- upper loess, i.e. a discontinuous layer lying on the intermediate loess with a maximum thickness 251 

of about 30 cm, slightly pedogenic, yellowish-brown 10 YR MSCC. 252 

Lithic artefacts attributed on a techno-typological basis to the Upper Palaeolithic were found in the 253 

upper loess (Fig. 5) that can be dated to the Upper Pleistocene, probably MIS 3-2. 254 

Neolithic artefacts have never been found in a clear stratigraphic position. 255 

 256 

 257 

 258 

 259 

Figure 5 - Schematic section of the terraces of the Trino hill with stratigraphic position of the bifacial 260 

tool (LP) and of the Middle and Upper Palaeolithic artefact found during the investigations completed 261 

in the 1970s 262 

 263 

 264 

Materials and Methods 265 

Materials 266 

The lithic assemblages with a total of 1964 items that are currently located at the Museo Civico G.Irico 267 

(Trino, VC) are the subject of the present technological study. The assemblages originate from uncontrolled 268 

surface collections made in the last few decades on the Trino hill and other locations within the Trino 269 

municipality (Table 1). The different collection areas are named with a progressive number preceded by 270 

the acronym “RIT”. All the other localities listed in Table 1 are placed in the immediate surroundings, but 271 

the precise location of the areas where lithics were collected is unknown. Although these localities are not 272 

located on the Trino hill, it seemed appropriate to include their materials in the study so as to provide for 273 

the first time a complete picture of the lithic industries found in the Trino area. 274 

Sites from RIT 1 to RIT 4 correspond to the collection areas documented in the 1970s. A portion of the 275 

lithic assemblages from RITs 1 and 4—which once contained over 300 and 10 objects, respectively—are no 276 

longer at the Museum, and we haven't been able to determine why they are absent from the collection; 277 

because of this, it has not been possible to deal with a complete technological study of this assemblages. 278 

The 83 lithic artefacts here considered for RIT 1 are a small part of the original lithic assemblage, while for 279 

RIT 4 just one lithic artefact is still kept in the Museum. On the other hand, the lithic assemblages from RIT 280 



2 and 3 that, after the collections completed in the 1970s, were composed by 10 and 30 findings 281 

respectively, have had an increase thanks to the surface collections carried out in recent years and 282 

currently count 19 and 137 lithics respectively (Tab. 1). 283 

 284 

Table 1 - General composition of the considered lithic assemblages grouped by collection area. RIT (= 285 

Rilievo Isolato di Trino). RIT X includes the lithic artefacts from the Trino hill, but without any precise 286 

information about the location of the collection area. Name sites not preceded by “RIT” refers to 287 

localities in the surroundings of the Trino hill: B.P.T. = Bosco della Partecipanza; C.A. = Cascina Ariosa. 288 

The available indications about the location of the different collection areas does not allow to refer 289 

each of them to a specific terrace of the Trino hill. 290 

Locality  Cores 
Flakes/ 

Blades 

Core 

management 

Retouch 

flakes 

Retouched 

tools 
Debris 

Polished 

axes 
Tot. 

RIT 1              N° 8 52 5 3 6 9 - 83 

 % 9.6% 62.7% 6.0% 3.6% 7.2% 10.8% -% 4% 

RIT 2 N° - 16 1 - 1 1 - 19 

 % -% 84.2% 5.3% -% 5.3% 5.3% -% 1.0% 

RIT 3 N° 11 110 5 2 3 6 - 137 

 % 8.0% 80.3% 3.6% 1.5% 2.2% 4.4% -% 7.0% 

RIT 4  N° 1 - - - - - - 1 

 % 100% -% -% -% -% -% -% 0.1% 

RIT 7 N° - 5 - - - 1 - 6 

 % -% 83.3% -% -% -% 16.7% -% 0.3% 

RIT 8 N° - 12 - - - - - 12 

 % -% 100% -% -% -% -% -% 0.6% 

RIT 10 N° 1 - - - - - - 1 

 % 100% -% -% -% -% -% -% 0.1% 

RIT 13 E N° 12 75 18 2 7 8 - 122 

 % 9.8% 61.5% 14.8% 1.6% 5.7% 6.6% -% 6.2% 

RIT 13 W N° 13 100 4 1 2 1 - 121 

 % 10.7% 82.6% 3.3% 0.8% 1.7% 0.8% -% 6.2% 

RIT 14 N° 63 960 150 19 41 87 - 1320 

 % 4.8% 72.7% 11.4% 1.4% 3.1% 6.6% -% 67.2% 

RIT 15 N° 2 10 - - - 1 - 13 

 % 15.4% 76.9% -% -% -% 7.7% -% 0.7% 

RIT 16  N° - 4 2 - - 1 - 7 

 % -% 57.1% 28.6% -% -% 14.3% -% 0.4% 

RIT X N° 3 28 1 - 6 - - 38 

 % 7.9% 73.7% 2.6% -% 15.8% -% -% 1.9% 

CASOTTO  

DIANA 
N° 2 25 - 1 - - - 28 

 % 7.1% 89.3% -% 3.6% -% -% -% 1.4% 

CANTONE N° - - - - - - 1 1 

 % -% -% -% -% -% -% 100% 0.1% 



B.P.T. N° 6 10 9 - 1 7 1 34 

 % 17.6% 29.4% 26.5% -% 2.9% 20.6% 2.9% 1.7% 

C.A.  N° 2 13 1 - - - - 16 

 % 12.5% 81.3% 7.7% -% -% -% -% 0.8% 

RONSECCO  N° - - - - 2 - 1 3 

 % -% -% -% -% 66.7% -% 33.3% 0.2% 

TRICERRO N° - - 1 1 - - - 2 

 % -% -% 50.0% 50.0% -% -% -% 0.1% 

Total N° 124 1420 197 29 69 122 3 1964 

 % 6.3% 72.3% 10% 1.5% 3.5% 6.2% 0.2% 100.0% 

 291 

Methods 292 

The different lithic assemblages are studied following the chaîne opératoire approach, that includes all 293 

the technical procedures necessary to satisfy specific needs and implemented by the knappers according 294 

to their own skills (Geneste, 1991; Leroi-Gourhan, 1964; Pelegrin et al., 1988; Tixier, 1978). Cores are 295 

analysed considering the number of flaking surfaces, the presence or not of a hierarchical configuration of 296 

the surfaces and the direction of the detachments. The description of S.S.D.A. (Système par surface de 297 

débitage alterné, i.e. each  platform created by one or more previous removals in turn serves as a striking 298 

surface for a new unipolar series of flakes.) and opportunistic cores is based on Forestier (1993) and on 299 

Carpentieri and Arzarello (2022).    300 

The Levallois and discoid methods are identified and described according to the criteria defined by 301 

Boëda (1993, 1994) and considering further works regarding their variability and definitions (Chazan, 1997; 302 

de Lombera-Hermida & Rodríguez-Rellán, 2016; Dibble & Bar-Yosef, 1995; Moncel et al., 2020; Peresani, 303 

2003). The analysis of laminar cores and products refers to Tixier et al. (1984) and Pelegrin (2000). For 304 

flakes, different technological features have been considered: presence and position of natural surfaces 305 

(cortex, neocortex), characteristics of the butts, sizes, direction of the negatives on the dorsal face, 306 

presence of knapping accidents, presence and characteristics of retouch. The identification of the knapping 307 

technique is based upon the criteria listed by Inizan et al. (1995). For vein quartz artefacts we refer to 308 

specific works about the identification of the knapping scars and rate and modalities of fragmentation 309 

(Mourre, 1996; Colonge & Mourre, 2006; de Lombera-Hermida, 2009; Di Modica & Bonjean, 2009; 310 

Tallavaara et al., 2010; Driscoll, 2011; Manninen, 2016). Retouched tools are distinguished following 311 

Bordes' (1961) typological list. The term debris is here referred to lithics with traces of knapping scars but 312 

whose role in the chaîne opératoire cannot be determined, regardless their size. 313 

Dealing with lithic assemblages issued from non-systematic surface collections, at the very first step of 314 

analysis we faced the problem of the coherence of the lithic assemblages: lithic artifacts from various 315 

chronologies emerged from each of the numbered collection locations, necessitating the definition of some 316 

helpful criteria in order to attempt to assign each lithic artifact to its proper one. (Fig. 6). The knapping 317 

methods and techniques are useful elements to propose a reliable subdivision within each lithic 318 

assemblage. Even if opportunistic, S.S.D.A. and discoid reduction strategies are documented from Lower 319 

Palaeolithic to Bronze age contexts (Carbonell et al., 1999; Peresani, 2003; Picin &Vaquero, 2016; Stout et 320 

al., 2010; Vaquero & Carbonell, 2003), considering other criteria, like the raw material employed, it was 321 

possible to propose a reliable subdivision of the considered lithic assemblages. 322 

Typological characteristics were used concerning retouched tools as a chronological indicator. 323 

Following these criteria, we propose to refer to the Middle Palaeolithic Levallois, discoid and 324 

opportunistic/S.S.D.A. cores and flakes obtained through direct hard hammer percussion and issued from 325 

the exploitation of local raw materials (e.g., vein quartz). As shown in the Results section, chert is mainly 326 

exploited through laminar method: we can then assume that the presence of this raw material in the 327 

assemblage is linked to the most recent occupation of the area. Chert artefacts issued from Levallois 328 



reduction strategies are also placed in the Middle Palaeolithic assemblage, while the attribution to this 329 

chronology for discoid and opportunistic chert implements is uncertain even if based on the identification 330 

of similarities in technological between these artefacts and those absolutely belonging to Middle 331 

Palaeolithic. It is worth specifying more about the vein quartz issue. According to the data available, in 332 

Piedmont the exploitation of vein quartz appears to be strongly linked to Middle Palaeolithic (Daffara et 333 

al., 2023). This certainly does not derive from the lack of knowledge of better raw material supply areas 334 

since it is well attested, especially at Ciota Ciara, the exploitation, in the same period, of radiolarites from 335 

nearby Lombardy (about 35 km) (Daffara et al., 2019). Our hypothesis is that during the Middle Palaeolithic 336 

there was a good mobility of human groups between Piedmont and Lombardy; during the movements, 337 

probably seasonal, towards Piedmont, a region lacking in outcrops of good quality lithic raw materials, 338 

some tools/cores in Lombard radiolarite were transported; during the periods of frequentation of 339 

Piedmontese sites the dominant lithic raw material becomes vein quartz since it is the lithic resource that 340 

is most available regionally. In contrast, the few data available at the regional scale since the Upper 341 

Palaeolithic indicate a strong increase in the presence of imported raw materials from Lombardy and other 342 

neighbouring areas while vein quartz becomes a secondary lithic resource (Daffara et al., 2023). We do not 343 

have enough information to make concrete assumptions, but it is possible to speculate that in the 344 

transition between Middle and Upper Palaeolithic Piedmont regional and interregional mobility changed 345 

substantially making the exploitation of imported raw materials more favourable rather than the 346 

adaptation of technology to the characteristics of vein quartz. This does not mean that vein quartz stopped 347 

being exploited in Piedmont from the Upper Paleolithic onward, but its presence becomes sporadic Our 348 

hypothesis that vein quartz exploitation is related to the Middle Palaeolithic is to be considered valid only 349 

for the regional context under consideration and cannot be generalized. 350 

Laminar cores and products have been referred to Neolithic when realized through the pressure 351 

technique or on a typological basis (e.g., sickle elements). Laminar cores and products cannot be referred 352 

to a specific chronology and they have been assigned to a frequentation of the area going from Upper 353 

Palaeolithic to Neolithic. Also with regard to laminar production by direct percussion, the technological 354 

characteristics of the cores and products found at Trino allow us to rule out their attribution to the Middle 355 

Palaeolithic (Révillion, 1995; Blaser et al., 2012; Fontana et al., 2013; Peresani et al., 2013). Upper 356 

Palaeolithic is clearly recognizable just on a typological basis (i.e., retouched tools); therefore, its 357 

importance could have been underestimated.  358 

For the aim of this work, we decided to present a complete technological study for the assemblages 359 

with at least one hundred lithic artefacts, while smallest assemblages as well as sporadic findings are 360 

described in the text in order to give a complete picture of the Trino area, but the interpretation of the 361 

general technological features is based on the most abundant lithic assemblages.  362 

 363 



 364 

Figure 6 Graphical representation of the criteria used for the study of the lithic artifacts from Trino 365 

Results 366 

The Trino hill lithic assemblages, general overview 367 

According to Fedele (Fedele, 1974; GSQP, 1976), the first lithic assemblages of Rilievo Isolato di Trino 368 

were collected in situ and slightly affected by the terracing activities that brought out the archaeological 369 

levels (they correspond to the assemblages RIT 1, RIT 2, RIT 3 and RIT 4). No precise data are available 370 

concerning the lithic assemblages collected in subsequent years, but it is likely to suppose that the 371 

collections took place during further agricultural arrangements (personal communication by members of 372 

TRIDINUM – Associazione per l’Archeologia, la Storia e le Belle Arti). It can be assumed that the 373 

circumstances of these last surface collections are like those occurred in the 1970s, with archaeological 374 

layers affected by terracing or quarry activities. This hypothesis is supported by the post depositional 375 

surface modifications present on the lthic artefacts (Table 2): pseudo-retouch and other alterations of 376 

mechanical origin are rare (10 findings – 0.5%), thus suggesting that the agricultural and the quarry 377 

activities do not caused any intense re-working of the archaeological materials. Most of the surface 378 

alterations are due to water circulation and are represented by roundings and white patina. On the other 379 

hand, 51.1% of the lithic implements do not show strong post depositional surface modification (Table 2 - 380 

NA).  381 

Thermal alteration is present on chert implements, mainly issued from laminar knapping methods, thus 382 

belonging to the Upper Palaeolithic or to the Neolithic occupation of the area. 383 

Concerning raw materials, vein quartz of local origin is clearly predominant in all the lithic assemblages, 384 

followed by non-local raw materials, like radiolarite and different kind of chert, representing 7.8% and 385 

15.4% of the total, respectively. Other allochthonous sedimentary and volcanic rocks have been exploited 386 

to produce flakes, blades and polished axes: the presence of jasper (0.4%), limestone (0.3%) and other 387 

rocks like porphyry, quartzite and metamorphic rocks (0.6%) is attested. Due to post depositional 388 

alterations, a small portion of the lithic artefacts (0.5%) is undetermined concerning the raw material (Table 389 

3). 390 

Looking at the general composition of the lithic assemblages from Trino (Table1), i.e., presence of cores, 391 

knapping products, mangement/shaping flakes and some debris, it seems that for the main collection areas 392 

(RIT 3, RIT 13 E, RIT 13 W and RIT 14), the reduction sequences can be considered as complete. The 393 

presence of several cores, debris and of flakes belonging to core shaping and/or management, let us 394 

suppose that knapping activities took place in the area. Given this, the number of debris and of the minute 395 



fraction of the lithic assemblages is probably underrepresented: dealing with surface collection, the 396 

composition of the lithic assemblage is strongly affected by the visibility conditions and by other factors 397 

that are not easy to quantify (e.g. Schiffer et al., 1978; Banning et al., 2017).  398 

Table 2 - Post depositional surface modifications present on the lithic assemblages from Trino, 399 

grouped by collection areas. WP = white patina; R = roundings; P = pseudo-retouch; TA = thermal 400 

alteration; NA = no alterations 401 

 402 

Locality  WP WP+R WP+P WP+TA R R+P P TA TA+R NA Tot. 

RIT 1 N° 7 - - - 17 - 1 2 - 56 83 

 % 8.4% -% -% -% 20.5% -% 1.2% 2.4% -% 67.5%  

RIT 2 N° 1 - - - 7 - - - - 11 19 

 % 5.3% -% -% -% 36.8% -% -% -% -% 57.9%  

RIT 3 N° 4 2 1 - 42 - - 1 1 86 137 

 % 2.9% 1.5% 0.7% -% 30.7% -% -% 0.7% 0.7% 62.8%  

RIT 4  N° - - - - 1 - - - - - 1 

 % -% -% -% -% 100% -% -% -% -% -%  

RIT 7 N° - - - - 2 - - - - 4 6 

 % -% -% -% -% 33.3% -% -% -% -% 66.7%  

RIT 8 N° 1 - - - 4 - - - - 7 12 

 % 8.3% -% -% -% 33.3% -% -% -% -% 58.3%  

RIT 10 N° - - - - - - - - - 1 1 

 % -% -% -% -% -% -% -% -% -% 100%  

RIT 13 E N° 8 - - - 57 - 2 1 - 54 122 

 % 6.6% -% -% -% 46.7% -% 1.6% 0.8% -% 44.3%  

RIT 13 W N° 1 - - - 36 - - - - 84 121 

 % 0.8% -% -% -% 29.8% -% -% -% -% 69.4%  

RIT 14 N° 52 9 3 1 613 6 6 12 - 618 1320 

 % 3.9% 0.7% 0.2% 0.1% 46.4% 0.5% 0.5% 0.9% -% 46.8%  

RIT 15 N° - - - - 7 - - - - 6 13 

 % -% -% -% -% 53.8% -% -% -% -% 46.2%  

RIT 16  N° - - - - 1 - - 1 - 5 7 

 % -% -% -% -% 14.3% -% -% 14.3% -% 71.4%  

RIT X N° 3 - - - 13 1 - - - 21 38 

 % 7.9% -% -% -% 34.2% 2.6% -% -% -% 55.3%  

CASOTTO  

DIANA 
N° - - - - 18 - - - - 10 28 

 % -% -% -% -% 64.3% -% -% -% -% 35.7%  

CANTONE N° - - - - - - - - - 1 1 

 % -% -% -% -% -% -% -% -% -% 100%  

B.P.T. N° 3 1 - - 4 - - - - 26 34 

 % 8.8% 2.9% -% -% 11.8% -% -% -% -% 76.5%  

C.A.  N° - - - - 5 - - - - 11 16 

 % -% -% -% -% 31.3% -% -% -% -% 68.8%  

RONSECCO  N° - - - - 1 - 1 - - 1 3 

 % -% -% -% -% 33.3% -% 33.3% -% -% 33.3%  

TRICERRO N° - - - - - - - - - 2 2 

 % -% -% -% -% -% -% -% -% -% 100%  



Total N° 80 12 4 1 828 7 10 17 1 1004 1964 

 % 4.1% 0.6% 0.2% 0.1% 42.2% 0.4% 0.5% 0.9% 0.1% 51.1% 100% 

 403 

 404 

Table 3 - Lithic raw materials present at Rilievo Isolato di Trino, grouped by collection areas. Others = 405 

different rocks sporadically attested in the lithic assemblages, i.e., porphyry, quartzite, metamorphic 406 

rocks. 407 

 408 

Locality  Vein quartz Radiolarite Chert Limestone Jasper Others Indet. Tot. 

RIT 1 N° 53 10 19 - - - 1 83 

 % 63.9% 12% 22.9% -% -% -% 1.2%  

RIT 2 N° 15 - 2 2 - - - 19 

 % 78.9% -% 10.5% 10.5% -% -% -%  

RIT 3 N° 117 9 8 1 - 2 - 137 

 % 85.4% 6.6% 5.8% 0.7% -% 1.5% -%  

RIT 4 N° 1 - - - - - - 1 

 % 100% -% -% -% -% -% -%  

RIT 7 N° 2 2 1 - - - 1 6 

 % 33.3% 33.3% 16.7% -% -% -% 16.7%  

RIT 8 N° 10 - 1 1 - - - 12 

 % 83.3% -% 8.3% 8.3% -% -% -%  

RIT 10 N° 1 - - - - - - 1 

 % 100% -% -% -% -% -% -%  

RIT 13 E N° 75 16 29 2 - - - 122 

 % 61.5% 13.1% 23.8% 1.6% -% -% -%  

RIT 13 W N° 117 - 3 - - 1 - 121 

 % 96.7% -% 2.5% -% -% 0.8% -%  

RIT 14 N° 993 107 202 - 6 6 6 1320 

 % 75.2% 8.1% 15.3% -% 0.5% 0.5% 0.5%  

RIT 15 N° 13 - - - - - - 13 

 % 100% -% -% -% -% -% -%  

RIT 16 N° - 2 3 - 1 - 1 7 

 % -% 28.6% 42.9% -% 14.3% -% 14.3%  

RIT X N° 31 1 6 - - - - 38 

 % 81.6% 2.6% 15.8% -% -% -% -%  

CASOTTO DIANA N° 28 - - - - - - 28 

 % 100% -% -% -% -% -% -%  

CANTONE N° - - - - - 1 - 1 

 % -% -% -% -% -% -% -%  

B.P.T. N° 3 5 25 - - 1 - 34 

 % 8.6% 14.3% 71.4% -% -% 2.9% -%  

C.A. N° 16 - - - - - - 16 



 % 100% -% -% -% -% -% -%  

RONSECCO N° - - 2 - - 1 - 3 

 % -% -% 66.7% -% -% 33.3% -%  

TRICERRO N° - 1 1 - - - - 2 

 % -% 50.0% 50.0% -% -% -% -%  

Total N° 1475 153 302 6 7 12 9 1964 

 % 75.6% 7.8% 15.4% 0.3% 0.4% 0.6% 0.5% 100% 

 409 

RIT 1 410 

Collection area RIT 1 corresponds to the location where, in the 1970s, first evidence of a Palaeolithic 411 

occupation of the Trino hill were found. According to the works of F. Fedele (Fedele, 1974; GSQP, 1976), 412 

the lithic assemblage was composed by approximately 300 lithic implements. Just 83 lithic artefacts from 413 

RIT 1 are in Museo Civico G. Irico (Table 1). They are made on vein quartz (53), radiolarite (10) and chert 414 

(19). An opportunistic core is indetermined for what concerns the raw material because of post 415 

depositional alterations (Table 3). On a technological basis, we can distinguish between a Middle 416 

Palaeolithic and an Upper Palaeolithic/Neolithic frequentation of the area. Debris (9), retouch flakes (3), 417 

flakes issued from management and shaping of laminar cores (3) and fragmented flakes not referable to 418 

any knapping method (6), in the absence of stratigraphic data, have not been referred to any chronology.  419 

The Middle Palaeolithic assemblage is the largest, with 53 lithic artefacts (Table 4) mainly realized on 420 

vein quartz (48). Opportunistic, Levallois (lineal and recurrent centripetal) and discoid reduction strategies 421 

are attested by cores and flakes, while just three opportunistic flakes are retouched (1 vein quartz side 422 

scraper – Fig. 7h, 1 chert notch and 1 radiolarite notch – Fig. 7i-l). Opportunistic flakes have unipolar, 423 

bipolar, orthogonal, or crossed negatives on the dorsal face, thus attesting the frequent exploitation of 424 

different core surfaces during production. Looking at the cores (2), one of them shows the exploitation of 425 

three adjacent striking platforms to produce medium-sized and non-standardized flakes. Vein quartz 426 

rounded pebbles are used as Levallois cores both for the lineal and the recurrent centripetal modalities. In 427 

one case, the striking platform is natural, while for the two lineal Levallois cores, the detachment of the 428 

predetermined flake is preceded by the shaping of the core convexities (Fig. 7a-b). The discoid core is 429 

unifacial with a natural striking platform and centripetal removals aimed to the detachment of non-430 

standardized flakes. For all these knapping methods the technique employed is freehand hard hammer 431 

percussion. 432 

 433 

Table 4 - RIT 1 Middle Palaeolithic assemblage 434 

Knapping method Flakes Cores Retouched tools Tot. 

Opportunistic 25 2 3 30 – 56.6% 

Levallois 11 3 - 14 – 26.4% 

Discoid 2 1 - 3 – 5.7% 

Indet 6 - - 6 – 11.3% 

Tot. 44 6 3 53 

% 83.0% 11.3% 5.7% 100% 

 435 

A chert laminar core (Fig. 7c), four blades and two retouched tools on blade (1 scraper and 1 end-scraper) 436 

attest the use of direct percussion by soft hammer and can be referred to the Upper Palaeolithic/Neolithic 437 

period. The core has two opposite striking platforms, it is exhausted, and it is aimed to the detachment of 438 

bladelets. A sickle element (Fig. 7d) obtained through indirect percussion is the only lithic artefact surely 439 

belonging to the Neolithic period  440 

 441 



 442 

Figure 7 - Lithic artefacts from RIT 1: lineal Levallois cores (a, b); chert laminar core (c); Neolithic sickle 443 

element (d); Levallois flake (e); radiolarite recurrent centripetal Levallois flake (f); discoid flake (g); 444 

vein quartz sidescraper on opportunistic flake (h); chert and radiolarite notches (i, l) 445 

 446 



RIT 2 447 

The lithic assemblage collected in RIT 2 between 1974 and 1976 was composed by ten lithic implements 448 

which belonging to a Lower Palaeolithic occupation was proposed at that time (GSQP, 1976). RIT 2 currently 449 

has 19 lithic artefacts with technological characteristic suggesting their belonging to different chronologies, 450 

but mainly to Middle Palaeolithic (13 flakes) (Fig. 8). The predominant raw material is vein quartz (15 451 

artefacts) but also limestone (2 artefacts) and chert (2 artefacts) are attested (Table 3). No cores are 452 

present in this small assemblage (Table 1). One of the cherts implements, issued from a laminar is the only 453 

artefact from RIT 2 that could be referred to Upper Palaeolithic or to the Neolithic period. Vein quartz and 454 

limestone flakes are obtained through direct hard hammer percussion according to opportunistic, Levallois 455 

and discoid knapping strategies. The Levallois method is attested in the recurrent centripetal and in the 456 

lineal modalities; opportunistic flakes show unipolar negatives on the dorsal face (7 flakes Fig. 8 a, d) and 457 

natural or flat butts, thus suggesting the use of not prepared striking platforms and the exploitation of a 458 

natural convexity until its exhaustion. One vein quartz flake belongs to the shaping or management of a 459 

centripetal core. Six fragmented flakes are indetermined concerning the knapping method. A vein quartz 460 

convergent scraper issued from an opportunistic reduction strategy is attested (Fig. 8 b). 461 

 462 

 463 

Figure 8 - Lithic artefacts from RIT 2: opportunistic flakes with unipolar knapping scars on the dorsal 464 

face (a, d); limestone preferential Levallois flake strongly affected by roundings (c); convergent 465 

scraper (b). On the top right: Middle Palaeolithic flakes from RIT 2 grouped by knapping method 466 

 467 



RIT 3 468 

Following the surface collection carried out in the last thirty years, the lithic assemblage of RIT 3 has 469 

expanded, reaching 137 finds (Table 1) realized on different rocks: vein quartz, radiolarite, chert and 470 

limestone (Table 3). Being the subdivision of the lithic artefact based upon technological criteria, some of 471 

the lithic artefacts form RIT 3 (i.e., debris and retouch flakes) have not been assigned to any phase of human 472 

frequentation of the Trino hill (10) while a group of 125 lithic implements can be classified as Middle 473 

Palaeolithic (Table 5). The presence of two products issued from laminar reduction sequences suggest an 474 

occupation of this area in most recent times (i.e., Upper Palaeolithic or Neolithic).  475 

 476 

Table 5 - RIT 3 Middle Palaeolithic assemblage 477 

Knapping method Flakes Cores Core shaping/management Retouched tools Tot. 

Opportunistic 53 3 - 1 57 – 45.6% 

Levallois 24 4 - 1 29 – 23.2% 

Discoid 12 3 - - 15 - 12,0% 

Indet 20 - 4 - 20 - 16% 

Tot. 109 10 4 2 125 

% 87.2% 8.0% 3.2% 1.6% 100% 

 478 

The Middle Palaeolithic assemblage includes opportunistic, Levallois and discoid flakes and cores (Fig. 479 

9). The Levallois method is attested in the lineal and in the recurrent centripetal modalities by cores and 480 

flakes. For both the modalities, cores are realized on vein quartz pebbles with natural convexities already 481 

suitable for this kind of exploitation. Concerning the striking platforms, they correspond to the natural 482 

surface of the pebble or are prepared through a reduced number of detachments in a centripetal direction 483 

(Fig. 9 a). In the same way, the lateral and distal convexities on the flaking surface are prepared through a 484 

low number of centripetal or chordal removals. All the Levallois cores are discarded before their complete 485 

exhaustion. Levallois reduction sequences are applied also on radiolarite, limestone and chert. The 486 

presence of a chert flake with faceted butt, let us suppose that on this raw material Levallois reduction 487 

strategies involve careful preparation of the striking platforms.  488 

Discoid cores are realized on vein quartz pebbles (Fig. 9 b) exploited according to a unifacial or a bifacial 489 

reduction strategy. The three discoid cores are exhausted, and their exploitation was aimed to the 490 

production of short and big flakes not standardized concerning their dimensions (Fig. 10). A radiolarite 491 

flake testifies the use of discoid reduction strategy on this rock. Opportunistic cores are just three, two on 492 

vein quartz pebbles and one on a chert polygonal block of small dimensions. All the cores were abandoned 493 

before their exhaustion and show the exploitation of two adjacent or opposite surfaces according to a 494 

unipolar direction. 495 

 496 

 497 



 498 
 499 

Figure 9 - Lithic artefacts from RIT 3: Levallois preferential core (a); discoid core (b); Levallois 500 

preferential flake on chert (c) and on limestone (g); sidescraper on opportunistic flake (d); discoid 501 

flake (e); opportunistic flakes (f, h); recurrent centripetal Levallois flake (i); opportunistic core on a 502 

vein quartz pebble (l) 503 

 504 



Flakes from RIT 3 are mostly complete (57.4%) or present fractures affecting less than 30% of the flake 505 

(incomplete flakes – 19.1%). Cortical and neocortical surfaces are rarely visible on the dorsal faces of the 506 

flakes and usually are located on their lateral portion (lateral cortex = 10.4%; lateral and distal cortex = 507 

6.1%; lateral and proximal cortex = 2.6%). The predominance of flat and natural butts confirms the data 508 

obtained from the observation of the cores: the production of opportunistic, discoid and Levallois flakes 509 

starts from the natural surfaces of the cores or after a short preparation of the striking platforms (Fig. 10). 510 

Unipolar, orthogonal and bipolar removals on the dorsal faces are exclusively associated to opportunistic 511 

reduction sequences as well as convergent negatives are associated to the preferential Levallois method. 512 

On the other hand, centripetal negatives belong to discoid or recurrent centripetal reduction strategies.  513 

The dimensional analysis (Fig. 10) show that the discoid method is aimed to the production of short and 514 

wide products while Levallois flakes, both preferential and recurrent centripetal, seem to be more 515 

elongated. Concerning opportunistic reduction strategies, they are not standardized in shapes and 516 

dimensions and, according to the characteristics of the cores, their morphology appears as strongly 517 

influenced by those of the pebbles chosen as cores. 518 

 519 



 520 
Figure 10 - Charts showing the main technological characteristics of the RIT 3 Middle Palaeolithic 521 

lithic assemblage. Flakes (a); butts typology (b); direction of the negatives on the dorsal faces (c); 522 

presence and position of cortical and neocortical surfaces on the dorsal faces (d); dimensional 523 

analysis of complete and incomplete flakes grouped by knapping method (e) 524 

 525 



RIT 4 526 

According to the work published in 1976 (GSQP, 1976), RIT 4 lithic assemblage counts 10 artefacts but 527 

just one of them is present at Museo Civico G. Irico. It is a vein quartz core exploited till exhaustion of the 528 

convexities through direct percussion by hard hammer (Fig. 11). The striking platform is natural (neocortical 529 

surface), and four detachments are visible on the knapping surface: one belonging to a rough phase of core 530 

shaping, three to a production phase. The general core geometry and the standardization of the three 531 

detachments on the knapping surface, let us suppose that this core belongs to a laminar debitage which 532 

attribution is uncertain. 533 

 534 

 535 

Figure 11 - Vein quartz laminar core with natural striking platform from RIT 4 536 

 537 

RIT 7 538 

Four flakes, one blade and one debris form the lithic assemblage from RIT 7. The raw materials here 539 

attested are vein quartz, radiolarite, chert and an indetermined rock (Table 3). Flakes are issued from 540 

Levallois (1), discoid (1 – Fig. 12b) and opportunistic (2) reduction strategies through direct percussion by 541 

hard hammer and are realistically referable to Middle Palaeolithic (Fig. 12). Levallois is attested in the 542 

preferential modality by a distal fragment of a Levallois flake (Fig. 12a); opportunistic flakes have unipolar 543 

knapping scars on the dorsal faces and natural or flat butts. 544 

The blade is fragmented, and it is not possible to identify the knapping technique: in the absence of 545 

clear diagnostic elements, it is not possible to make hypothesis about its chronology (Fig. 12c).  546 

 547 

 548 

Figure 12 - Lithic artefacts from RIT 7: distal fragment of a Levallois preferential flake (a); radiolarite 549 

discoid flake (b); fragmented radiolarite blade (c) 550 

 551 

 552 

 553 



RIT 8 554 

The lithic assemblage from RIT 8 is composed by 12 flakes (Table 1) realized on vein quartz (10), 555 

limestone (1) and chert (1) (Table 3). Limestone and chert flakes have strong post depositional alterations, 556 

roundings and white patina respectively (Table 2), that prevent their technological understanding. On the 557 

other hand, the vein quartz assemblage is less affected by post depositional alterations. Preferential 558 

Levallois, discoid and opportunistic reduction strategies are attested (Fig. 13), thus suggesting a Middle 559 

Palaeolithic attribution for the vein quartz assemblage. The presence of orthogonal and crossed negatives 560 

on the dorsal faces of opportunistic flakes indicates that these reduction strategies develop through the 561 

exploitation of different core surfaces, probably according to an S.S.D.A. knapping sequence. Negatives on 562 

the dorsal face are not visible for three vein quartz flakes which remain indeterminate for what concern 563 

the knapping method.  564 

 565 

 566 
 567 

Figure 13 - Vein quartz flakes from RIT 8: discoid flake (top) and opportunistic flake with crossed 568 

negatives on the dorsal face (bottom) 569 

 570 

RIT 10 571 

From the collection area RIT 10 comes  just a vein quartz pebble with some detachments (Fig. 14) 572 

The organization of the removals suggests how the goal of exploitation is not to obtain a sharp edge on the 573 

pebble, as they delineate a concave, irregular edge. It is therefore preferable to interpret the artifact as a 574 

partially exploited opportunistic core, which exploitation aimed to the production of non-standardized vein 575 

quartz flakes. The natural (i.e., neocortical) surface has been used as striking platform and the technique 576 

employed is direct percussion by hard hammer. The core was discarded before its exhaustion. A 577 

chronological attribution of this core, in the absence of clear stratigraphic data, is quite difficult. 578 



 579 

Figure 14 - Vein quartz opportunistic core from RIT 10 580 

 581 

RIT 13 East 582 

The lithic assemblage from RIT 13 East counts 122 lithic artefacts (Table 1) mainly realized on vein 583 

quartz (75) but also on radiolarite (16), limestone (2) and chert (29) (Table 3). Opportunistic, Levallois, 584 

discoid and laminar knapping methods are attested by cores, flakes and blades, mainly obtained through 585 

direct percussion with hard or soft hammer and through indirect percussion. Due to post depositional 586 

alterations or to the fragmentation of the lithic implements, the technique cannot be identified for 29 587 

artefacts. The Middle Palaeolithic assemblage is composed by 83 lithic implements (Table 6), of which 71 588 

are made on vein quartz, 2 on limestone, 8 on radiolarite and 2 on chert. Opportunistic, Levallois and 589 

discoid knapping sequences are attested by cores and flakes and three retouched tools are present (2 590 

sidescrapers and 1 notch). 591 

 592 

Table 6 - RIT 13 East Middle Palaeolithic assemblage 593 

Knapping method Flakes Cores Core shaping/management Retouched tools Tot. 

Opportunistic 48 6 - 1 55 – 66.3% 

Levallois 6 1 2 2 11 – 13.3% 

Discoid 4 2 - - 6 – 7.2% 

Indet 9 - 2 - 11 – 13.3% 

Tot. 67 9 4 3 83 

% 80.7% 10.8% 4.8% 3.6% 100% 

 594 



The Levallois method is attested in the lineal and in the recurrent centripetal modalities. The only 595 

Levallois core identified belongs to the recurrent centripetal modality and it is realized on a vein quartz 596 

pebble (Fig. 15 a). The striking platform is still in part natural because it is prepared through big centripetal 597 

removals only in correspondence of the impact points. Discoid cores show the development of the 598 

exploitation according to a bifacial modality to produce short, quadrangular flakes mainly through 599 

centripetal detachments. The opportunistic cores (2 on limestone and 4 on vein quartz pebbles) show the 600 

preferential unipolar or multidirectional exploitation of one core surface until the exhaustion of the natural 601 

convexity (Fig. 15 f, o). Once the convexity is exhausted, the core is discarded. Just one core has three 602 

adjacent striking platforms with a debitage that develops according to an S.S.D.A. scheme.  603 

Debitage products are mostly complete (70.3%) and fractures, when present, usually affect less than 604 

30% of the flake (incomplete flakes: 16.2%) (Fig. 16). Just 55.4% of the flakes do not have cortex or 605 

neocortex on the dorsal face: it means that, regardless the knapping method, the production starts directly 606 

from the natural core surfaces. According to what is observed on the opportunistic cores, the significative 607 

proportion of lateral cortex and neocortex (lateral = 21.6%; lateral and distal = 5.4%), the predominance of 608 

unipolar negatives on the dorsal faces (45.9%) and the frequency of natural and flat butts (41.9% and 40.5% 609 

respectively) suggests that the knapping sequences started from the natural surfaces of the cores and they 610 

preferably followed a unipolar direction. 611 

Orthogonal negatives (2.7%) are linked to a multidirectional opportunistic core exploitation, while 612 

crossed negatives (25.7%) were identified both on opportunistic products and on flakes belonging to the 613 

shaping of Levallois cores (Fig. 16).  614 

The dimensional analysis (Fig. 16) shows that no clear differences are visible concerning the dimensions 615 

of the products issued from the different Middle Palaeolithic knapping sequences.  616 

The use of vein quartz is attested for the most recent phases of site frequentation (Upper 617 

Palaeolithic/Neolithic) by three laminar cores exploited through direct hard hammer percussion. Even for 618 

the laminar method, the production of blades starts from natural striking platforms and vein quartz pebbles 619 

with suitable morphologies are chosen as cores. Core shaping is quite rough and obtained through a 620 

reduced number of detachments, while for the management of the core convexities sometimes a second 621 

striking platform, opposite to the first one, is exploited (Fig. 15 p).  622 

Laminar production on chert and radiolarite is attested by one core (Fig. 15 d) and 13 products. Of 623 

them, just two belong to the phase of plein debitage, while 11 are maintenance flakes. According to the 624 

characteristics of the butts and of the ventral faces, the main technique employed for the laminar 625 

production is direct percussion with soft hammer. In the absence of further diagnostic data their 626 

chronology remains uncertain, and they could be referred to occupations going from Upper Palaeolithic to 627 

Neolithic. Two laminar products are retouched (1 notch and one point). A sickle element and two 628 

incomplete blades obtained through indirect percussion belong to the Neolithic period (Fig. 15 l). 629 

 630 



 631 

 632 

Figure 15 - Vein quartz and chert artefacts from RIT 13 East. Recurrent centripetal Levallois core (a); 633 

vein quartz discoid core (b); notch on an opportunistic vein quartz flake (c); chert laminar core (d); 634 

radiolarite blade with abrupt and short retouch on both edges (e); opportunistic core on a big 635 

limestone pebble with removals mainly following a centripetal direction (f); radiolarite and vein 636 

quartz discoid flakes (g, n); recurrent centripetal Levallois flake (h); radiolarite sidescrapers on 637 



recurrent centripetal Levallois flakes (i, m); sickle element (l); vein quartz opportunistic core (o); vein 638 

quartz laminar core (p); opportunistic flake with lateral neocortical surface (q) 639 

 640 

 641 

Figure 16 - Charts showing the main technological characteristics of the RIT 13 E Middle Palaeolithic 642 

lithic assemblage. Flakes (a); butts typology (b); direction of the negatives on the dorsal faces (c); 643 



presence and position of cortical and neocortical surfaces on the dorsal faces (d); dimensional analysis 644 

of complete and incomplete flakes grouped by knapping method (e) 645 

 646 

RIT 13 West 647 

RIT 13 West counts 121 lithic implements (Table 1) of which 117 are made on vein quartz, 3 on chert 648 

and 1 on an indeterminate rock (Table 3). Opportunistic, Levallois, discoid and laminar reduction strategies 649 

are attested by a considerable number of cores (13) and knapping products (107) while just two retouched 650 

tools (denticulates) have been identified (Table 1). The main knapping technique attested is direct 651 

percussion by hard hammer.  652 

The three chert products are issued from a direct percussion by soft hammer and are a blade, a core-653 

management flake, and a retouch flake. Together with a vein quartz blade, these lithic artefacts could be 654 

referred to Upper Palaeolithic or to the Neolithic period. Due to fractures or post-depositional alterations, 655 

the technique remains indeterminate for four vein quartz flakes. According to their technological features, 656 

115 flakes and cores can be placed in the Middle Palaeolithic assemblage of the Trino hill (Table 7).  657 

 658 

Table 7 - RIT 13 West Middle Palaeolithic assemblage 659 

Knapping method Flakes Cores Core shaping/management Retouched tools Tot. 

Opportunistic 67 5 - 2 74 – 64.3% 

Levallois 14 4 - - 18 – 15.7% 

Discoid 5 4 - - 9 – 7.8% 

Indet 13 - 1 - 14 – 12.2% 

Tot. 99 13 1 2 115 

% 86.1% 11.3% 0.9% 1.7% 100% 

 660 

The Levallois method is attested in the recurrent centripetal and in the lineal modalities and it is 661 

represented by 4 cores (2 lineal and 2 recurrent centripetal) and 14 flakes (8 lineal and 6 recurrent 662 

centripetal). The cores are realized on vein quartz pebbles and for all the modalities the production of 663 

predetermined flakes starts after a short phase of core shaping, realized through 4 or 5 detachments. In a 664 

case, the striking platform is natural (i.e., neocortical surface) (Fig. 17 h). Discoid cores show a bifacial (3) 665 

(Fig. 17 g)  and a unifacial (1) exploitation. Three of them are exploited until complete exhaustion and for 666 

all the modalities the discoid exploitation starts directly from the natural surfaces of the vein quartz 667 

pebbles. The wanted products are short and wide flakes of small dimensions for discoid reduction 668 

strategies, and elongated flakes for the Levallois debitage (Fig. 18). The opportunistic method is aimed to 669 

the production of flakes of various shapes and dimensions, which general morphology depend on the 670 

characteristics of the cores (Fig. 18), that are pebbles or polygonal block of medium dimension. Three of 671 

the cores have one striking platform exploited according to a unipolar direction, one core has two 672 

orthogonal striking platforms (Fig. 17 i) and one show a bipolar exploitation with two opposite striking 673 

platforms. Two opportunistic flakes show a modification of the edges and can be classified as denticulates 674 

(Fig. 17 a, e).  675 

57.8% of the debitage products is complete, while 23.5 % presents fractures affecting less than 30% of 676 

the lithic artefact (incomplete flakes) (Fig. 18). Most of the flakes do not have cortex or neocortex on the 677 

dorsal face (69.6%); when present, natural surfaces are mainly on the lateral portion of the dorsal face 678 

(lateral = 17.6%; lateral and distal = 1%) (Fig. 18).  679 

 680 



 681 
 682 

Figure 17 - Lithic artefacts from RIT 13 W. Denticulates on opportunistic flakes (a, e); Levallois 683 

preferential flake (b); Levallois recurrent centripetal flake (c); opportunistic flake (d); discoid flake (f); 684 

bifacial discoid core (g); preferential Levallois core (h); opportunistic core (i) 685 

 686 

Concerning opportunistic reduction sequences, this characteristic, together with the predominance of 687 

flat (44.1%) and natural (27.5%) butts and of unipolar negatives on the dorsal faces (47.1%) confirms that 688 

generally the exploitation starts from core surfaces naturally suitable for knapping activities or after the 689 

detachment of a big flake to open a striking platform. The exploitation usually develops according to a 690 

unipolar direction even if the presence of a flake with orthogonal negatives and of two flakes with bipolar 691 

negatives confirms that, as already observed on cores, also this kind of reduction strategies were 692 

employed. Crossed negatives are also present on opportunistic flakes (16.7%) and testify the 693 

implementation of multidirectional knapping sequences (Fig. 18). Centripetal (16.7%) and convergent 694 

(2.9%) negatives are exclusively linked to Levallois and discoid products. The dimensional analysis shows 695 

no clear differences among the products issued from the different Middle Palaeolithic knapping sequences 696 

(Fig. 18). As already highlight for the RIT 13 East lithic assemblage, it is likely to hypothesize that the 697 

dimensions of the products mostly depend on those of the pebbles or polygonal blocks selected to be core. 698 

A chronological placing is not possible for a vein quartz debris and for a vein quartz flake.  699 

 700 



 701 
Figure 18 - Charts showing the main technological characteristics of the RIT 13 W Middle Palaeolithic 702 

lithic assemblage. Flakes (a); butts typology (b); direction of the negatives on the dorsal faces (c); 703 



presence and position of cortical and neocortical surfaces on the dorsal faces (d); dimensional analysis 704 

of complete and incomplete flakes grouped by knapping method (e) 705 

 706 

RIT 14 707 

Collection area 14 is in the northern part of the Trino hill (Fig. 2 C). From this area come the most 708 

important lithic assemblage, composed by a total of 1320 lithic implements. The technological analysis 709 

allows to clearly distinguish a Middle Palaeolithic assemblage including 962 artefacts (Table 8). The main 710 

raw material is vein quartz (925 artefacts) but also radiolarite (16 artefacts), chert (14 artefacts) and other 711 

rocks (11 artefacts) are attested (Table 3). 155 lithic implements are issued from laminar knapping 712 

sequences: 30 of them likely belong to the Neolithic frequentation of the area, and are cores, blades and 713 

retouched tools (3 sickle elements and a notch) obtained through pressure or indirect percussion. Even if 714 

an Upper Palaeolithic attribution can be proposed, on a typological basis, for 15 retouched tools, all the 715 

other laminar elements do not present technological characteristics that allow to clearly refer them to a 716 

certain period. This group is formed by 58 core management flakes obtained through direct percussion by 717 

hard or soft hammer, 42 unretouched blades obtained through direct percussion by soft hammer or with 718 

indeterminate knapping technique and 10 laminar cores exploited through direct percussion. Neolithic, 719 

Upper Palaeolithic and laminar implements with uncertain chronology are realized mainly on chert and 720 

radiolarite (144 artefacts), to a lesser extent on vein quartz and other rocks (11 artefacts). Chronology 721 

remains uncertain for debris, retouch flakes and for flakes affected by post-depositional alterations that 722 

prevent their technological reading.  723 

 724 

Table 8 - RIT 14 Middle Palaeolithic assemblage 725 

Knapping method Flakes Cores Core shaping/management Retouched tools Tot. 

Opportunistic 492 16 2 13 523 – 54.4% 

Levallois 149 14 12 3 178 – 18.5% 

Discoid 59 12 - 1 72 – 7.5% 

Indet 140 3 43 3 189 – 19.6% 

Tot. 840 45 57 20 962 

% 87.3% 4.7% 5.9% 2.1% 100% 

 726 

In the Middle Palaeolithic assemblage, opportunistic, Levallois and discoid knapping sequences are well 727 

attested by cores and flakes. Retouched tools are quite rare and are represented by sidescrapers (7), 728 

convergent scrapers (2), a double scraper, a transversal scraper, a Mousterian point, notches (3) and 729 

denticulates (5). Recurrent centripetal and preferential Levallois reduction sequences are documented by 730 

13 cores, mainly realized on vein quartz pebbles and with a neocortical striking platform (Fig. 19 a, f, h). 731 

The shaping of the convexities on the knapping surface consists in a reduced number of removals in a 732 

centripetal or chordal direction. Two preferential Levallois cores are on chert and present a prepared 733 

striking platform. Despite the raw material, cores are discarded before their exhaustion, thus avoiding the 734 

re-shaping of the core surfaces. One vein quartz core belongs to a recurrent unipolar Levallois knapping 735 

sequence and the production of predetermined flakes is preceded by a careful preparation of the core 736 

surfaces. 737 

The discoid method is applied on vein quartz, radiolarite and chert pebbles to produce short, 738 

quadrangular flakes (Fig. 20). Both the bifacial and the unifacial modalities are present: in the unifacial 739 

modality the striking platform mostly correspond to a neocortical surface. The discoid flakes show a 740 

predominance of flat (35) and natural (8) butts, thus confirming that the cores were usually not prepared. 741 

The removals visible on the cores indicate that most of the discoid production is completed through 742 

centripetal removals, with no regards for the management of the core convexities. Discoid cores are indeed 743 

discarded after short production phases. 744 



 745 

Figure 19 - Middle Palaeolithic lithic artefacts from the RIT 14. Preferential Levallois core on chert (a); 746 

discoid flake (b); opportunistic core on a vein quartz pebble (c); bifacial discoid core (d); preferential 747 

Levallois flake (e); preferential Levallois core on vein quartz (f); opportunistic flake with unipolar 748 

removals on the dorsal face and lateral neocortical surface (g); recurrent centripetal Levallois core 749 

(h); jasper (i) and radiolarite (l) sidescrapers on opportunistic flakes, the jasper flake was glued by the 750 

discoverers to fix a post-depositional fracture 751 

 752 



 753 

Figure 20 - Charts showing the main technological characteristics of the RIT 14 Middle Palaeolithic 754 

lithic assemblage. Flakes (a); butts typology (b); direction of the negatives on the dorsal faces (c); 755 

presence and position of cortical and neocortical surfaces on the dorsal faces (d); dimensional analysis 756 

of complete and incomplete flakes grouped by knapping method (e) 757 

 758 



 759 

Figure 21 - Laminar debitage from RIT 14. Laminar cores on chert (a, c, h); core management flake 760 

obtained through direct percussion by soft hammer (b); point on chert laminar blank (d); end scraper 761 

(e); vein quartz blade obtained through pressure technique (f); chert bladelet obtained through 762 

indirect percussion (g) 763 

 764 

Opportunistic reduction sequences are represented by 16 cores and 507 flakes. Cores are all realized 765 

on vein quartz pebbles or polygonal blocks. The exploitation often consists in the knapping of one surface 766 

in correspondence of a suitable convexity and according to a unipolar direction. One core shows a bipolar 767 



exploitation (Fig. 19 c) while 6 cores are exploited according to an S.S.D.A. scheme. As well as for Levallois 768 

and discoid knapping sequences, for this method, cores are discarded after short production phases. The 769 

flakes obtained have mainly unipolar negatives on the dorsal face and their dimensional characteristics are 770 

determined by the morphology and dimensions of the cores (Fig. 20). Two flakes indicate the opening of a 771 

striking platform by removing a spherical cap from vein quartz pebbles. They present a neocortical dorsal 772 

face and are probably linked to the beginning of an opportunistic exploitation. 773 

Regardless the knapping method, flakes are mostly complete (55.9%), while a significative proportion 774 

(17.9%) has fractures affecting less than 30% of the artefact (Fig. 20). Lateral fragments are often linked to 775 

siret accidents occurred during knapping activities. Cortical or neocortical surfaces are present on about a 776 

third of the considered flakes, and mostly on the lateral part (Fig. 20). The predominance of unipolar 777 

negatives on the dorsal faces of the flakes (exclusively associated to opportunistic flakes) and of flat and 778 

natural butts confirms what has been observed on the cores: regardless the knapping method, the 779 

exploitation starts from surfaces already present on the cores; opportunistic reduction strategies are aimed 780 

to a unipolar exploitation of one of the core convexities.  781 

Neolithic laminar cores are realized on chert and radiolarite slabs (Fig. 21 c): they are exploited through 782 

pressure to produce bladelets. Four cores have one striking platform exploited for different phases of 783 

bladelets production. Laminar cores exploited through direct percussion by hard and soft hammer are 784 

realized on the same raw materials, but their chronology remains indeterminate. They usually have one 785 

striking platform, but in four cases a second and opposite striking platform is opened, probably to control 786 

the core convexity. The products obtained are blade and bladelets and the blanks chosen as cores are small 787 

pebbles or slabs (Fig. 21). 788 

Concerning the Middle Palaeolithic assemblage, the reduction sequences are complete, with all the 789 

phases of lithic production represented in the archaeological record; concerning the laminar method, cores 790 

and core-shaping/management flakes are well represented in the assemblage, while blades and retouched 791 

tools are scarce. This data let us suppose that the knapping activities took place in the area for all the 792 

phases of human occupation, but during Middle Palaeolithic the lithic artefacts were produced, used and 793 

discarded in the site, while during the following periods part of the lithic production was probably 794 

transported out of the Trino hill. 795 

 796 

RIT 15 797 

The lithic assemblage from RIT 15 is composed by thirteen vein quartz lithic artefacts (Tables 1 and 3). 798 

The scars on flakes and cores indicates that the only technique employed is freehand hard hammer 799 

percussion. Recurrent centripetal Levallois is documented by one core and one flake. The core does not 800 

show phases of core configuration and it is exhausted (Fig 22 a). The wanted products are oval, medium-801 

sized flakes. The presence of preferential Levallois knapping strategies is confirmed by one flake. Seven 802 

flakes belong to opportunistic reduction sequences: butts are flat or natural while the knapping scars on 803 

the dorsal faces are always unipolar (Fig. 22 c). It is likely to suppose that the opportunistic exploitation 804 

starts directly from the natural surfaces of the core and develops until the exhaustion of the convexity. 805 

After a short production phase cores were probably abandoned. Two lithic implements are indetermined 806 

concerning the knapping method. According to the criteria adopted in this study, from the technological 807 

point of view the thirteen artefacts from RIT 15 can be referred to Middle Palaeolithic. 808 



 809 

Figure 22 - Vein quartz lithic artefacts from RIT 15. Recurrent centripetal Levallois core (a); 810 

Opportunistic flakes (b, c) 811 

 812 

RIT 16 813 

A small lithic assemblage comes from collection area RIT 16, and it is composed by seven lithic artefacts 814 

(Tables. 1 and 3) issued from the exploitation of radiolarite, jasper and chert according to opportunistic, 815 



Levallois and laminar reduction strategies (Fig. 23); one radiolarite flake, affected by thermal alteration, is 816 

indetermined concerning the knapping method (Fig. 23 b), while one of the artefacts is a debris strongly 817 

affected by roundings. The Levallois method is present in the preferential modality with one chert flake 818 

with faceted butt and it is referred to Middle Palaeolithic (Fig. 23 c). The laminar component of this small 819 

assemblage shows characteristics consistent with an exploitation of chert and radiolarite through direct 820 

percussion by soft hammer. Only one blade belongs to a production phase, while the other two laminar 821 

elements belong to phases of core management. In the absence of significative data and of retouched 822 

tools, it is difficult to propose a chronology for the laminar products, that could belong both to an Upper 823 

Palaeolithic and to a Neolithic occupation. 824 

 825 

 826 

Figure 23 - Lithics from RIT 16. Opportunistic flake made of jasper (a); indeterminate radiolarite flake 827 

affected by thermal alterations (b); chert Levallois preferential flake (c) 828 

 829 

RIT X 830 

In this group are placed all the lithic artefacts collected at Trino hill but without any indication of the 831 

collection area. It includes 38 lithic artefacts mainly realized on vein quartz but also on chert and radiolarite 832 

(Tables 1 and 3). From a technological perspective, 27 artefacts could belong to Middle Palaeolithic. Of 833 

them, 23 are vein quartz flakes, 2 are vein quartz cores (1 discoid and 1 preferential Levallois) and 2 are 834 

chert retouched tools. Debitage products are issued from recurrent centripetal Levallois (5), preferential 835 

Levallois (4), discoid (4) and opportunistic (10) knapping methods (Fig. 24). Four flakes are indeterminate 836 

concerning the knapping method. The only technique employed is direct percussion by hard hammer. The 837 

two cores attest the choice of vein quartz pebbles with suitable convexities for the development of discoid 838 

and Levallois reduction sequences (Fig. 23 a, b). In both cases the production of the wanted products starts 839 

after a short phase of core shaping. Retouched tools are represented by two convergent scrapers and a 840 

denticulate (Fig. 24 c, f, h). The scrapers are realized on Levallois products, while the denticulate on an 841 

opportunistic flake. 842 

Two chert retouched blades and a laminar core belong to the Neolithic period (Fig. 24 d,e). They are 843 

realized through the pressure technique and the blades are a sickle element and a point respectively. 844 

A fragmented retouched blade, showing an invasive retouch on both the edges, is realized through 845 

direct percussion by soft hammer. 846 



 847 

Figure 24 - Vein quartz and chert lithic artefacts from Trino hill. Levallois preferential core (a); unifacial 848 

discoid core with neocortical striking platform (b); convergent scraper on a Levallois point (c); laminar 849 

core (d); sickle element (e); convergent scraper on a Levallois flake (f); discoid flake (g); opportunistic 850 

flake with a denticulate retouch on the left margin (h) 851 

 852 



Other surface collections in the Trino area 853 

In addition to the collection areas located on the Trino hill, sporadic findings come from the immediate 854 

surroundings. A small vein quartz assemblage is from Casotto Diana, south of the Trino hill (Table 1): 25 855 

flakes and two cores are issued from opportunistic, Levallois and discoid reduction strategies which 856 

characteristics are like those observed in the Middle Palaeolithic assemblages described so far. To the east 857 

of the Trino hill, beyond the Natural Reserve “Bosco della Partecipanza di Trino” (Fig. 2), in the surroundings 858 

of Cascina Ariosa, 16 vein quartz lithic artefacts were collected: 6 flakes and 1 core can be referred to 859 

Middle Palaeolithic; 2 blades belong to most recent frequentations of the area, while 7 lithic implements 860 

are affected by strong post-depositional alterations that prevent their technological interpretation.  861 

The lithic artefacts from “Bosco della Partecipanza” and from the adjacent localities of Ronsecco, 862 

Tricerro and Cantone (Table 1) are almost exclusively chert blades and bladelets which chronology cannot 863 

be determined. On the other hand, the three polished axes from Cantone, Bosco della Partecipanza and 864 

Ronsecco certainly date back to the Neolithic period but in the absence of additional information, the 865 

laminar assemblages form these localities cannot be clearly associated to this chronology. 866 

 867 

Discussion 868 

Summary of the results 869 

The study of the lithic assemblages from Trino represent a further step in the understanding of the 870 

peopling of north-western Italy, as evidences about population and technological characteristics of 871 

Palaeolithic in this area and in particular in Piedmont are scarce and mostly represented by sporadic 872 

findings and non-systematic investigations (i.e. Guerreschi and Giacobini 1998). The lithic artefacts from 873 

the Trino hill are the only significative evidence of a Palaeolithic frequentation of the Po plain in the region 874 

and, even in the limits of a study based on non-systematic surface collections, they allow to make some 875 

considerations about the identification of different phases of human occupation and the technological 876 

behaviour of the groups that occupied the area.  877 

On a technological basis, the lithic assemblages of the Trino hill, can be divided in five groups: a huge 878 

set of lithic artefacts belonging to Middle Palaeolithic (1440 artefacts – 73,3%); a reduced number of 879 

Neolithic cores, blades and retouched tools (42 artefacts – 2,1%); a few retouched tools that can be 880 

referred to Upper Palaeolithic (22 artefacts – 1,1%); a considerable set of laminar cores and products that 881 

could belong both to Upper Palaeolithic and Neolithic frequentations (151 artefacts – 7,7%); a bifacial tool. 882 

The remaining part of Trino's lithic industries (309 artefacts – 15,7%)  corresponds to debris, retouch 883 

flaakes, and fragments for which attribution remains undetermined. 884 

The bifacial tool (Fig. 3), according to its stratigraphic position, can be attributed to Lower Palaeolithic 885 

and it represents the only Lower Palaeolithic artefact known in the region. The hypothesis of a Lower 886 

Palaeolithic human presence at the Trino hill was already proposed by F. Fedele according to the 887 

characteristics of the lithic artefacts from RIT 1, 2, 3 and 4 (Fedele, 1974; GSQP, 1976) but the revision of 888 

the lithic assemblages here completed makes more likely to place those lithics in the Middle Palaeolithic 889 

assemblage, given the well attested Levallois technology. 890 

The most important set of lithic artefacts analysed show characteristics of a Middle Palaeolithic 891 

technology. Levallois reduction sequences are well attested by cores and flakes, obtained through both the 892 

preferential and recurrent centripetal modalities. Similarly, discoid, opportunistic and S.S.D.A. reduction 893 

sequences have been recognized, although their attribution to the Middle Palaeolithic is difficult and a 894 

margin of uncertainty remains. Most of the artefacts were found without a clear stratigraphic position but 895 

the general technological features and the consistency with the lithics found in the intermediate loess 896 

during the 1970s, makes realistic to suppose that they could belong to the same stratigraphic horizon. The 897 

chronology of the Middle Palaeolithic frequentation of the Trino hill could then belong to a time span 898 

between MIS 6 and MIS 4.  899 

 900 

The Middle Paleolithic in Trino 901 

The technological characteristics observed on the different Middle Palaeolithic assemblages and, in 902 

particular, on that from RIT 14 (962 artefacts) allow to make several considerations about the general 903 

technological behaviour. The collection of the raw material mainly took place at the Trino hill and in the 904 



immediate surroundings. Vein quartz is the most exploited rock (Table 3) and can be easily found on the 905 

Trino hill in secondary position in the form of rounded pebbles or small polygonal blocks. The same must 906 

be said for limestone, porphyry, and quartzite, sporadically attested in the lithic assemblages. Other rocks 907 

like radiolarite and chert are of allochthonous provenience, and the ongoing identification of their supply 908 

areas will clarify the mobility of these human groups. The radiolarites exploited at the Trino hill are 909 

consistent with those identified at Ciota Ciara cave (Borgosesia, VC) (Daffara et al., 2019) that come from 910 

the nearby Lombardy. Even though, precise data on the provenience of the rocks exploited at the Trino hill 911 

will come from the ongoing analysis. It is not even possible to propose here a provenience for the different 912 

kinds of chert exploited, since studies aimed to the identification of possible lithic raw materials supply 913 

areas have not yet been completed on the regional territory. 914 

Reduction sequences are complete for vein quartz and radiolarite that were introduced in the area as 915 

natural blanks and then exploited through opportunistic, discoid and Levallois reduction strategies. 916 

Exception made for three cores, in the Middle Palaeolithic assemblage, chert is a secondary raw material, 917 

present just in the form of retouched tools and flakes. These observations, make us suppose a sub-local 918 

origin for radiolarite and an allochthonous provenience for chert, that was probably collected in a range of 919 

some kilometres from the Trino hill (Geneste, 1988; Kuhn, 1992; Féblot-Augustins, 1999; Bourguignon et 920 

al., 2004; Jaubert & Delagnes, 2007; Meignen et al., 2009; Turq et al., 2013; Wilson et al., 2018). In the 921 

considered Middle Palaeolithic assemblages, opportunistic reduction strategies are very well documented 922 

by vein quartz cores and flakes: they are applied on pebbles and polygonal blocks of various sizes and 923 

morphologies that are often discarded before exhaustion. The cores show a preferential unipolar 924 

exploitation that starts from a natural surface: a limited number of products is produced, and the core is 925 

abandoned. Sometimes, multidirectional reduction strategies are applied but the knapping sequences are 926 

short as well: each of the surfaces is usually exploited to produce one or two flakes. These data are reflected 927 

in the characteristics observed on the flakes issued from opportunistic debitage like the preponderance of 928 

unipolar negatives and of natural or flat butts (Figs. 10, 16, 18 and 20) 929 

Levallois and discoid methods are also well attested by complete reduction sequences. Cores are small 930 

and medium-sized rounded pebbles with natural convexities suitable for these kinds of exploitation. 931 

Concerning Levallois technology, some differences need to be highlight depending on the raw material 932 

employed. Vein quartz cores show just one phase of exploitation, after which the core is discarded. In the 933 

recurrent centripetal modality, the production of Levallois flakes starts directly from the natural surfaces 934 

of the core with a striking platform that is often natural. In the preferential modality the striking platform 935 

is prepared in correspondence of the impact point with big, centripetal removals. Levallois preferential and 936 

recurrent centripetal cores on chert show a more careful preparation of the convexities and, even if 937 

sporadically, faceted butts are attested. Moreover, on the knapping surfaces are visible different phases of 938 

core configuration, thus attesting longer Levallois reduction strategies on chert than on vein quartz. As 939 

already pointed out by studies on vein quartz (Mourre, 1996; de Lombera-Hermida, 2009; Tallavaara et al., 940 

2010), these differences are linked to technological adaptations to the raw materials properties: for vein 941 

quartz, the most the exploitation proceeds, the most the results of the knapping activities are 942 

unpredictable, due to the formation of inner fracture planes; moreover, the use of neocortical surfaces as 943 

striking platforms reduces the occurrence of knapping accidents and fractures.  944 

The same technological adaptations are visible for discoid reduction sequences, mainly developed on 945 

vein quartz small pebbles. The unifacial modality uses a neocortical surface as striking platform and also in 946 

the bifacial modality natural surfaces are visible. The discoid production follows a centripetal direction, 947 

with no regards for the management of the core convexities: the reduction sequences are intentionally 948 

short, and cores are discarded before their complete exhaustion. 949 

The Middle Palaeolithic technological behaviour at the Trino hill can be defined as expedient (Binford, 950 

1979; Bamforth, 1986; Kuhn, 1992; Andrefsky Jr., 1994; Vaquero et al., 2015; Vaquero & Romagnoli, 2018), 951 

with the predominant exploitation of local lithic resources and the choice of natural blanks with suitable 952 

morphologies in order to start the production of the wanted products without long phases of core 953 

configuration.  954 

 955 

The Upper Palaeolithic and the Neolithic in Trino 956 

Laminar reduction strategies are attested on radiolarite, chert and, to a lesser extent, on vein quartz. 957 

The use of vein quartz during Neolithic is attested in the region in the site of Montalto Dora (Padovan et 958 



al., 2019), while no evidence are known for Upper Palaeolithic. Techno-typological criteria allow to place 959 

18 retouched tools in the Upper Palaeolithic; the same criteria, together with the identification of the 960 

pressure technique, let us identify 53 lithic implements as undoubtedly attributable to Neolithic, even if it 961 

is not possible to understand to which phase of the Neolithic period these lithics belong to. 962 

Cores, blades and flakes without diagnostic characteristics or issued from phases of core configuration 963 

or management cannot be referred to a specific chronology. Exception made for the Epigravettian site of 964 

Castelletto Ticino (Berruti et al., 2017), no other Upper Palaeolithic contexts are known in the region, thus 965 

making very difficult the identification of this horizon at the Trino hill. The only clear similarity with 966 

Castelletto Ticino is the production of laminar implements through direct percussion by organic hammer, 967 

documented by an end-scraper, two scrapers, two retouched blades and a notch typologically attributable 968 

to Upper Palaeolithic. 141 further blades from Trino are obtained through the same technique, but in the 969 

absence of other diagnostic features they cannot be placed in the Upper Palaeolithic assemblage. 970 

It is interesting to note that of 257 laminar implements, 28 are cores and 110 are flakes and blades 971 

belonging to core configuration and management. The production phases and the retouched tools seems 972 

to be underrepresented in the considered assemblage. It marks a clear difference with respect to what has 973 

been observed for Middle Palaeolithic: during the most recent occupations of the Trino hill, chert was 974 

introduced in the site as natural blanks or as cores partially configurated, cores were knapped in the site, 975 

but the final products were transported outside the area of the Trino hill.  976 

 977 

Trino in the Northern Italian context 978 

It is not easy to propose a precise contextualisation of the lithic assemblages of Trino mainly because 979 

of the absence of a precise chronological framework. Even thought, on a technological basis we can make 980 

some interesting considerations, especially considering the Middle Palaeolithic assemblage.  981 

At a local scale, the Middle Palaeolithic reduction strategies documented at the Trino hill find a close 982 

comparison with those described at the Ciota Ciara cave (Arzarello et al., 2012; Daffara, 2018; Daffara et 983 

al., 2014; Daffara et al. 2021). This is, at today, the only Middle Palaeolithic site object of systematic and 984 

multidisciplinary excavations in the southern margin of the central and western Alps. The Trino hill shares 985 

with the Ciota Ciara cave some technological features: i.e., the predominant use of vein quartz, radiolarites 986 

and chert to produce lithic tools according to opportunistic, Levallois, discoid and Kombewa sensu lato 987 

methods; use of technological adaptation strategies to exploit vein quartz pebbles. The use of vein quartz 988 

is broadly documented in Piedmont by lithic assemblages issued both from old excavations and from 989 

sporadic findings in different localities (Conti, 1931; Fedele, 1966; Rubat Borel et al., 2013, 2016). Further 990 

technological comparison on a regional scale can be found in the Middle Palaeolithic lithic assemblage from 991 

Vaude canavesane (Rubat Borel et al., 2013). Issued from un-authorized excavations and surface 992 

collections, these assemblage as well shows the predominant exploitation of vein quartz through 993 

opportunistic, Levallois and discoid reduction strategies and its attribution to Middle Palaeolithic is based 994 

on technological criteria. Beside the sporadic nature of the data available concerning Piedmont, the 995 

ongoing studies suggest a quite homogeneous technological behavior during the Middle Palaeolithic 996 

occupations of the region. They seem to be based on the exploitation of vein quartz as main lithic resource, 997 

from time to time accompanied by other local lithic resources with technological adaptation to the quality 998 

and mechanical properties of the raw materials employed. 999 

In the context of the Alpine and sub-Alpine region, Piedmont represents a particular case-study in the 1000 

field of lithic technology. A first aspect concerns the lack of reliable data about Middle Palaeolithic 1001 

frequentations along the southern margin of the central and western Alps (i.e., Piedmont and Lombardy), 1002 

while in the nearby Liguria and in the eastern side of the Southern Alps archaeological sites are numerous 1003 

and well documented (Cauche, 2007; Delpiano et al., 2018; Holt et al., 2019; Peresani et al., 2014; Picin et 1004 

al., 2013) (Fig. 1). 1005 

It is difficult to identify the causes of this absence, but one of them is certainly the lack, in the last 1006 

decades, of specific studies aimed at investigating these issues. Another factor is the lithic raw materials 1007 

availability at a regional scale. Chert is very abundant in the eastern part of the Alpine arc and many 1008 

formations provide excellent quality lithic resources that were systematically exploited by the Middle 1009 

Paleolithic human groups. In Piedmont, the most diffused rock is vein quartz, while Monte Fenera (north-1010 

eastern Piedmont) is the only area where chert can be easily accessible.  1011 



The data available for the western part of the alpine arc are in our opinion still too scarce to propose a 1012 

detailed contextualization at a large scale but the ongoing research will certainly provide a more precise 1013 

placement of Piedmont even in the context of the European Palaeolithic. 1014 

Conclusion 1015 

According to the data available, we can hypothesize that during Middle Palaeolithic the Trino hill was 1016 

a residential place, probably linked to seasonal and repeated frequentation, with subsistence activities 1017 

probably realized in the area, while in most recent periods the occupations become more sporadic, 1018 

probably in the form of hunting camp, and linked to the production of tools. Unfortunately, the conditions 1019 

under which the collections of the material occurred, i.e., by chance and unsystematically, suggests how 1020 

the collections are to be considered strongly influenced by factors that cannot be measured today such as 1021 

visibility and time devoted to the survey activity. We must also keep in mind that the selection of collected 1022 

material may have occurred on the basis of dimensional and/or aesthetic criteria: fragmented artifacts, 1023 

debris, and in general the entire minute fraction that usually constitutes a lithic industry are therefore 1024 

realistically to be considered underrepresented. Thus, if for a residential site it would be fair to expect a 1025 

high proportion of broken or exhausted instruments, in the case of Trino one must calibrate expectations 1026 

according to the factors mentioned above. It is for this reason that we propose for the Middle Paleolithic 1027 

an interpretation as an area of occupation and production of lithic implemets: in the assemblage attributed 1028 

to the Middle Paleolithic there are in fact cores, flakes, and retouched tools; a part of the debris and 1029 

retouched flakes, which in the analysis we considered as indeterminate as far as chronological belonging  1030 

is concerned, could be part of this assemblage. Thus, the Middle Paleolithic reduction sequences can 1031 

realistically be considered complete, returning the image of a time of occupation when human groups 1032 

occupied the Trino hill as part of their habitual movements, introduced raw materials from the Lombard 1033 

area (i.e., radiolarites) and intensively exploited local lithic resources (i.e., vein quartz) for the in situ 1034 

production of lithic implements. On the other hand, the scarcity of finds that belong to the production 1035 

stages of laminar reduction sequences is so important that it cannot, in our opinion, be due to collection 1036 

problems alone. For this reason, changes in the mobility of human groups and/or function of the Trino hill 1037 

along the usual routes of movement are to be considered realistic, at least from the Upper Paleolithic 1038 

onward. 1039 

Middle Palaeolithic studies completed in the recent past (Ciota Ciara cave, Vaude Canavesane, Baragge 1040 

Biellesi) (Berruti et al., 2016; Rubat Borel et al., 2013, 2016) and the data from Trino, give a quite 1041 

homogeneous picture of the Piedmontese area. We observe the presence of human occupations based on 1042 

the exploitation of local resources, among which vein quartz is the most diffused, and with similar 1043 

technological behaviours. On the other hand, there is still a long way to go to clarify modalities and 1044 

characteristics of the Upper Palaeolithic in the region. Even in the absence of precise stratigraphic data and 1045 

therefore of a clear chronological framework, the technological analysis of the lithic assemblages collected 1046 

at the Trino hill allows to define some technological trends useful to hypothesize the modalities of 1047 

occupation of the site, essentially definable as an area object of repeated human occupations linked to the 1048 

production of lithic tools and to the development of subsistence activities. 1049 

The study completed for the Trino hill helps to outline the picture of the Palaeolithic peopling of the 1050 

southern margin of the western Alps that in the last years is becoming far more articulated and intense 1051 

than it was known. 1052 
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