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Abstract

This paper examines the lithology and raw material provenance of knapped
stone artifacts recovered from prehistoric sites on Meganisi in the course of
the Inner lonian Sea Archipelago survey. Research was twofold: in the field to
map the geology of the island and collect raw material samples, and in the
laboratory to conduct a petrological study using LM, XRD, SEM and ICP-MS
techniques. The greater part of the materials used to produce stone tools
consists of almost pure SiO2, bedded or nodular cherts mainly of Malm-—
Turonian and Eocene ages. The cherts were collected by prehistoric knappers
from local sources. Patinas present on the artifacts are relatively enriched in
calcite material of incomplete silica diagenesis and subsequently a product of
late weathering and alteration.
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LepiZmyn

H ueiétn eleraler ty ABoioyio kou v mpoéievon TtV mpOTOV DAOV TWV
Aalevuévorv  ABvawv teyvépywv omo  mpoiotopikés Géoeic aro Meyaviot
Aevkdoog, o omolo. EVIOMIoE Kol TEPIOVVEALELE 1 apyai0loyiky Epevval
empoveiog oto Eowtepiko Apyiméiayoc tov  loviov. H  epevvnuixn
OPaTTNPIOTNTO.  EYYPOPETOL  TTHYV  EVPVTEPY  OPYOIOLOVIKY  EPEVVA.  UE  TO
OIETIOTNUOVIKO  THG — YOPOKTHPO KOl  Elye OImAO  o10yo. 210 TEDIO
TPOYUOTOTOINONKE EMITOTIO. PEAETH THS YEWAOYIOS TOL VHGLOD KOl oLALOYH
VEWAOYIKOV OEIYUGTOV KOl OTO EPYAOTTHPLO, TPAYUOTOTOLNONKE TETPOLOYIKI
EPYOOIO.  YPHOWOTOIOVTAS TIS EVOPyoves avaivtikés uebodovs LM (omtikn
wikpookomia), XRD  (mepi@laowetpio.  axtivwv-X), SEM  (ylextpoviki
ikpookorio oapwong) kor |CP-MS  (poouarookomio pualng ue emoywyixo,
ovlevyuévo  mlaouo). To  ueyaldtepo  mOCOOTO TV VAKOV  TOL
APNOYUOTOINONKAY Y10, TV KOTOOKEDH TWV EPYOLELDV GUVIOTAVIOL O GYEOOV
kabopo SIO2, ue popen otpwolyevdy 1 kKovovlwdwv mopitolifwv nlikiog
kvpiws Moiuiov-Tovpwviov kor Hwkoivov. O1 mopitoiifor cviléyOnkay omo
zpoioTopikods MBoloovs Omo TOTIKES THYES TANGIOV TWYV GPYOIOLOYIKDV
Osocwv. Or watives Tov uPavI{OvY T TEYVEPYO. EIVOL KOPIWS TEPLOYES OTEAODS
TOPITIKNG OLOYEVETNS EUTAOVTIOUEVES OE OGPECTITIKO DAIKO, KOl OEDTEPEVOVIWGS

Tpoiov vatepns amoaalpwans ko eCotloiwong.

Aééerg kiewona: Ilotiva, IopitoriBog, Aacevuévog Aibog, Tlodororibikny Emoyn,
Neolibikn Ermoyn, Emoyn tov Xoixod, I[lvpitiky owoyéveon, Ilpoéievon tov
AiBov, A1foloyia, 1ovio T1éLoyog

1. The Archaeological Context

In this paper we report research on the lithology and raw material provenance
of knapped stone artifacts recovered from prehistoric sites on Meganisi (Fig. 1)
in the course of the Inner lonian Sea Archipelago survey. The Archipelago
consists of a cluster of islands and islets in the semi-enclosed and protected sea
stretching between Lefkas and Ithaca to the west and Aetoloakarnania to the
east (Fig. 2a). Between 2010 and 2014 archaeology, geology, anthropology,
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architecture, ecology and oceanography specialists worked together in the field
under the aegis of the ‘Inner lonian Sea Archaeological Survey’ to reconstruct
the long-term history of the northern part of the archipelago, namely the
Teleboides islands, both cultural and natural. The time frame of the cultural
history was wide, from the Palaeolithic period to the 20" century (Galanidou,
2014; 2015; 2018; Galanidou et al., 2018). The backbone of the research was
archaeological surface survey. In parallel, small-scale excavation,
anthropological interview, geological survey, and palaeogeographic

reconstruction, including sea-bed mapping, were conducted.
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Fig. 1: Simplified geological map of Meganisi.
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Research has shown that the insular picture seen today in this part of west
Greece results from the climatic change brought about by long-term variations
in the planet’s orbital path and position, and distortion of the earth’s crust by
the weight of ice. These, combined with vertical changes caused by tectonic
activity, control the local relative sea-level change (Flemming et al., 2014,
Sakellariou and Galanidou, 2016). The islands of the archipelago are the higher
parts of a Pleistocene terrestrial landscape, much of which now lies submerged
beneath the sea due to the postglacial sea-level rise (Zavitsanou et al., 2015;
Sakellariou and Galanidou, 2017). Investigations were framed in such a way as
to reconstruct the dynamic change which the Inner lonian area has undergone
through time and the responses and interaction of human populations to the
changing landscape (Galanidou, 2018). In glacial periods the majority of the
islands were connected to the neighbouring landmasses. During these periods
the presence of Palaeolithic groups was achieved by walking rather than sea-
crossing. Some of the attractions to prehistoric hunter/gatherers are still visible
today: wetlands, karstic cavities and raw materials of superb quality suitable
for making stone tools. During interglacial periods, however, sea levels rose
and sea-crossings, albeit over small distances within a closed and fairly safe
sea, would be required to access the islands. Was the same set of resources
equally attractive to the agro-pastoralist communities of the Neolithic, the
Bronze Age or later historical periods, by which time the landscape had
become fragmented into small islands? The deep-time perspective of the
settlement history of the Inner lonian Sea has made imperative an approach to
island archaeology that is founded on interdisciplinary collaboration to
examine the human responses to the changing landscape. Such collaboration
also allowed research on Palaeolithic maritime activity in this inner and
protected sea. Lacking the winds, currents and dangers of crossing the open
lonian and Adriatic Seas, it offered better conditions for early maritime
ventures. Palaeogeographic reconstructions suggest that Atokos, an island
situated in the centre of the Archipelago and highly visible from various
viewpoints, namely Lefkas, south Meganisi, Kythros, Arkoudi and the
Akarnanian coast due to its prominent relief (Fig. 2a), always invited
exploration throughout the period examined. Archaeological research on the

Archipelago examined whether the early Palaeolithic groups met the challenge
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of crossing small distances to reach Atokos (Galanidou, 2018; Galanidou et al.,
2018).

Fig. 2: (a) A view of the Inner lonian Sea Archipelago from south Meganisi. In
the centre is Kythros, with Atokos in the background left and Lefkas and
Arkoudi in the background right. (b) Surface surveying on the steep slopes of

southwest Meganisi.

The archaeological investigation explored a surface area of approximately 7
km? (Fig. 2b) and brought to light 20000 small finds from Meganisi, Kythros,
Thilia, Atokos, Arkoudi, Madouri, and the islets of Formikoula, Petalou and
Nisopoula (Galanidou, 2014; 2015; 2018; Galanidou et al., 2018) (Fig. 1). The
lion’s share consists of knapped-stone artifacts, that is tools, cores, debitage
and knapping debris (Fig. 3), dated from the Middle Palaeolithic to the
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Neolithic and the Bronze Age. These objects were manufactured from the

locally available cherts. Quantitative analysis suggests that the presence or
absence of lithic artifacts is directly related to surface karstic geological
structures. Most of the sites yielding lithic artifacts are found on the relatively
thicker bedded limestones. They were also discovered on top or within red
earth deposits in karstic depressions. The present study examines lithic
material recovered from Meganisi, the largest island of the Archipelago and

the one which yielded the largest number of prehistoric sites.
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Fig. 3: Prehistoric artifacts from Meganisi manufactured on chert. (a) Blades

and points. (b) Cores. All exhibit traces of patina.
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2. The Geological Context

From a geological point of view, Meganisi preserves a near complete
sedimentary record of the lonian Zone, with formations spanning the Middle
Jurassic to the recent (Bornovas, 1964; Manakos, 1985). During geological
survey on Meganisi the lithologies of the island have been studied in detail and
the geological map of the island has been improved and updated (lliopoulos
and Kousis, in prep.). The pre-Miocene formations cover most of the island.
They consist of Posidonia shales of Middle Jurassic (Dogger) age, followed
successively by Upper Jurassic (Malm) to Aptian limestones of the Vigla
Formation, Albian—Turonian bedded cherts, Coniasian to Maastrichtian
(Senonian) limestones with calciturbidites of mixed pelagic and benthic fauna,
and Paleocene and Eocene resedimented limestones (Figs 1, 4). Very restricted
in extent are the clastic deposits, consisting of Miocene sands and silts and
Quaternary sediments; these top the Meganisi stratigraphic column (lliopoulos

and Kousis in prep.).

The pre-Miocene formations on Meganisi are deep-water limestones showing
variable thicknesses. Besides being found in the Albian—Turonian beds, cherts
are also found intercalated in Posidonia shales, as well as within limestones or
marly limestones of all the other formations (Fig. 4). Usually, they appear as
grey, yellow and brown to white thin beds (usually 5-40 cm in thickness) and
occasionally as nodules (usually 10-20 cm in diameter), the latter increasing in
quantity and thickness the higher they are located in the stratigraphic column.
The Albian-Turonian formation comprises thin and multi-coloured chert
layers, alternating with thin marly limestones (Figs 4c-d). The individual chert
layers are about 20cm thick, while their colour changes gradually from the
bottom to the top of the formation from red, to green and grey, and finally to
black. Eocene micritic limestones enclose only nodular cherts, relatively large

in diameter and arranged at certain stratigraphic levels.

Similar geological, stratigraphic and sedimentological features in the Middle
Jurassic shales of Meganisi and its equivalent formation located elsewhere in

the lonian Zone (Karakitsios, 2003) suggest that they were probably formed in
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an extensional syn-rift environment. Also, analogous comparison of the Upper
Jurassic to Eocene sedimentary rocks indicates that these early formations
from Meganisi were deposited in a post-rift deep axial basin, which was
formed by differential subsidence between the central areas and margins of the
lonian basin, while after the Maastrichtian it became shallower and clastic
material from the margins was deposited (Skourtsis-Coroneou, Solakious and
Constantinidis, 1995).

Fig. 4: (a) Slumped thinly bedded limestones with cherts of Vigla Formation.

(b) Nodular cherts in Vigla limestones. (c) Albian-Turonian cherts. (d) Black-
coloured cherts in the Albian-Turonian Formation. (e) Grey cherts interlayered
in Posidonia Shales. (f) Chert nodules forming discontinuous layers in between
thin limestone layers on Kythros.
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3. Objectives and Methods

We use mineralogy and petrology to characterize and classify the raw materials
of artifacts made on chert. Based on this classification we then explore the
possible sources and the provenance of the used lithic raw materials. Alteration
features and mineralogy of the artifacts’ patinas are also discussed. We also
focus on the rock formations associated with the artifacts’ sources, pointing out

their geological origin, depositional setting and subsequent evolution.

The mineralogy, texture and chemistry of three different groups of samples are
examined: (a) prehistoric artifacts made of chert; (b) unworked cherts, i.e. raw
materials, found as loose pieces within the archaeological sites or in close
proximity to them; and (c) siliceous rocks occurring in the wider region of
Meganisi. The samples of unworked cherts, group b, cover different artifact
rock types and show comparable macroscopic to mesoscopic characteristics
with the examined artifacts of group a. These samples of unworked materials
are assumed to represent the gamut of raw materials used to manufacture the
prehistoric artifacts. The samples of siliceous rocks, named here ‘geological
samples’ or group c, were extracted from outcrops and road cuts of original,
unweathered bedrock of known stratigraphic position, geological age and
formation, occurring on Meganisi within walking distance of the
archaeological sites. The geological samples were collected from all pre-
Miocene formations and included both bedded and nodular cherts.

In total, over 600 specimens were studied (belonging to all three groups). Four
hundred of these were archaeological specimens, i.e. artifacts, and were only
subjected to macroscopic and mesoscopic examination. The remaining 200
objects, consisting of samples of groups b and c, were analysed using the
analytical techniques presented below. During the summers of 2010 and 2011
work was conducted in the field and comprised sampling, macroscopic
description of geological formations and their respective rocks, and geological
mapping. In the laboratory the analytical methods employed were: i)
petrographic analysis under polarized light microscopy (PLM); ii) X-ray

diffraction (XRD); iii) scanning electron microscopy with an energy dispersive
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analytical system (SEM-EDS) and iv) inductively coupled plasma—mass
spectrometry (ICP-MS). The latter two techniques were employed to identify
the geochemical composition in major and trace elements of minerals and
rocks (Chatzimpaloglou, 2014; Chatzimpaloglou et al., in prep.). Analytical
work using the first three techniques took place at the National and
Kapodistrian University of Athens Laboratory of Mineralogy and Petrology,
involving the analyses of 100, mainly chert, samples. ICP-MS analyses of 16
chert and siliceous limestone samples were performed at ACME Laboratories

in Ontario, Canada.

4. Results

Petrography shows that the Meganisi artifacts, unworked cherts and geological
samples (groups a, b and c) consist mainly of crypto-, micro- and macro-
crystalline quartz and chalcedony (Fig. 5) (Chatzimpaloglou, 2014). At the
macroscopic scale, crypto- and micro-crystalline quartz has a dense and
compact translucent to opaque appearance, waxy to dull lustre and a uniform,
usually white or yellowish, colour (the latter hues due to impurities of iron
oxides). Crypto- and micro-crystalline forms of silica show pure quartz XRD

patterns, without any opal peak or curvature (Fig. 6).

Under polarized light microcrystalline quartz is birefringent, whereas macro-
crystalline quartz and chalcedony show granular and radiated-fibrous
structures respectively. Macro-crystalline quartz and chalcedony are limited
types of quartz and are commonly observed within pores and/or microfossils.
Inside the microcrystalline quartz groundmass of some Palaeocene cherts a few
silicified clast fragments have been observed.

Microcrystalline calcite is the next most common mineral, occurring in almost
all types of sample. It usually comprises their groundmass, but it is also found
as a major constituent of tests and the interior of some microfossils (Fig. 5c).
Moreover, microcrystalline calcite is replaced gradually by crypto- to micro-

crystalline quartz toward the core of some layers or nodules of cherts (Fig. 6b).
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Fig. 5: (a) Carbonate grains cemented by micro-crystalline quartz and
chalcedony. (b) Gradual transition from micro-crystalline quartz to siliceous
carbonate material. (c-d) Partly or totally silicified radiolaria and foraminifera

in crypto- and micro-crystalline quartz in Paleogene cherts.

Quartz =—»

Core of the nodule

t.

<— (alcite

Fig. 6: Increase of calcite/quartz ratio from patina to core of a nodule of Vigla

Formation is revealed by comparison of their XRD patterns.
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Other subordinate mineralogical constituents that were found only in some

geological samples of certain ages comprise barite, apatite and Fe-oxides,
normally in association with calcite (Fig. 7). Moreover, barite, apatite and
hematite mostly occur in the lower layers of the Albian—Turonian bedded
cherts, while in their top layers only barite has been verified. A few barite
crystals along with calcite have also been recognized in the chert samples from
the Senonian formation. Only a small number of the examined artifacts and

unworked cherts actually contain barite and apatite.

The cherts of all studied sample groups contain siliceous or calcareous
microfossils, which are mostly Radiolaria and planktonic foraminifera (Figs
5b-d, 7e). Reworked benthic fossils were only recognized in a number of
samples collected from Eocene cherts. The original calcite of their tests has
been partly or totally replaced by crypto- and micro-crystalline quartz and
chalcedony during diagenesis. One rare occasion is a fish tooth preserving its
original apatitic composition (Fig. 7c). Palaeocene and Eocene cherts, as well
as some artifacts, are quite enriched with partly or totally preserved Radiolaria

and silicified foraminifera.

Fig. 7: BSE - SEM microphotographs from Meganisi cherts: (a-b) Idiomorphic

calcite (cc) rimmed by barite (Ba) within crypto-crystalline quartz (Qtz). (c)
Apatite within a fossil fragment. (d) Isolated barite crystal within crypto-
crystalline quartz. (e) Barite replacing foraminifer tests. (f) Fe-oxides within
micro-crystalline quartz (Mi-Qtz).

Geological Society of Greece 288



Volum

Several artifacts are partly or totally covered with patina, mostly of the white,
red-brownish or multi-coloured type. Glossy patina is seldom observed.
Usually, it is more calcitic than the core of the artifact, which is enriched in
microcrystalline silica; the transition between the two parts is either gradual or
immediate. The same type of “patina” is usually found in nodular cherts.
Rarely, impressive rose-coloured patinas could develop around black nodules.
The change in calcite/quartz ratios between the patina and the core of the

nodules was also revealed by XRD analyses (Fig. 6).

The geochemical analyses of representative artifacts, unworked cherts and
geological samples show that their silica content ranges from 79.44 %wt. to
98.57 %wt. and is inversely correlated with CaO and Sr. Conversely, K20 is
positively highly correlated with Al>Os3, Rb and Zr, thus suggesting that they
were hosted in the same mineral phase, probably of detrital K-feldspar or clay
minerals. The systematic differences in major and trace elements between
samples of different ages, colour, texture and archaeological or geological
origin are quite few. The most important seems to be the relatively very high
Ba values of the geological samples of Albian—Turonian and Senonian age (up
to 465 ppm) and of two artifacts (up to 300 ppm), as well as the high Sr
content of Malm-Aptian and Senonian cherts (up to 56 ppm) and of some

artifacts.

In contrast, REE content in both artifact and geological samples shows
remarkable differentiations and variable depletions relative to the Post Archean
Australian Shale (PAAS) of Taylor and McLennan (1985) (Fig. 8). The most
obvious REE anomaly in all samples is in Ce, while significant Eu anomaly is

observed in the samples of Palaeogene age.
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Fig. 8: REE/PAAS spidergrams of artifacts (a) and geological samples (b).
Chert and patina REE/PAAS pattern comparison (C).

5. Chert Petrogenesis and Artifact Provenance

The above described observations and analytical results suggest that the
artifacts and unworked cherts recovered from Meganisi share many
mineralogical, textural and geochemical features with the geological samples
collected from local sources of cherts. It is very difficult or even impossible to
localize the quarries or the exact extraction locales of the rocks used to make
prehistoric tools. A more realistic research target is the determination of the
geological formation that the raw materials of the artifacts were taken from. To
this end the petrological processes, through which the nearby occurring

siliceous rocks were formed, have to be reviewed.

The similar light grey to brown colour of the samples, the presence of crypto-
to micro-crystalline quartz indicating the same diagenetic grade, similar fossils,

comparable index minerals like barite and apatite, and the analogous
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geochemical patterns of the artifacts, the unworked cherts and the geological
material, all clearly suggest that the examined artifacts originated from local
sources of chert. In order to obtain a more specific determination of the
provenance of the cherts, the quartz/calcite ratio, as well as the quantity and
type of the microfossils, were additionally examined. Our study has shown that
cherts from two geological periods, namely Malm-Turonian and Eocene, seem
to have been mostly used for the knapping of the studied artifacts. More
specifically, the majority of the artifacts were manufactured on white, grey and
light brown cherts from the Vigla Formation. Dark-coloured, barite-bearing
cherts from the Albian—Turonian formation and fossiliferous cherts from the
Eocene formation were rarely used. These observations were further confirmed
by the similar chemical composition of artifacts and source rocks, in particular
from the relatively immobile rare earth elements (REE). We used REE
contents as a discriminating tool for the provenance of the artifacts (Fig. 8a-b).
This analytical approach further confirms that the analysed artifacts were taken
from the local, Meganisi, sources and mostly from the cherts of the Malm-
Aptian Vigla Formation and to a lesser degree from Albian—Turonian cherts.
So, the most prominent places from where artifacts were extracted are located

in the northern and north-western parts of the island (Fig. 1).

From a geological point of view, the Meganisi cherts are siliceous rocks of
biogenic origin. This was implied by the abundance of siliceous test remains,
mostly radiolarians, the deep-water pelagic limestones that host the cherts, and
the absence of any hydrothermal, other magmatic or high heat flow source in
the vicinity (or even further off), as the lithologies of all the lonian zone
successions indicate. The biogenic origin of the silica of the studied artifacts,
unworked cherts and geological materials is likewise suggested by the major
and trace chemical element content of the rocks, and especially the high
Al;0Os/Fe;O3 ratios and the low MgO contents (He et al., 2011;
Chatzimpaloglou, 2014; Chatzimpaloglou et al., in prep.). The low Fe203/SiO>
and Fe,O3/TiO- ratios also rule out silica deposition in a mid-ocean ridge
environment, favouring a pelagic or a continental slope one (Murray 1994).
The setting of silica deposition is further clarified using the Ba, Sr and REE

contents of the cherts. These chemical elements and especially some REE
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ratios, such as Lan/Ce, and Lun/Las, as well as the absence of a positive Eu
anomaly and the noticeable negative Ce anomaly, designate a clear pelagic
origin, far from any continental margin and any hydrothermal source (Murray,
1994; Chatzimpaloglou, 2014; Chatzimpaloglou et al., in prep.). Moreover,
REE are more depleted in chert layers than nodules, and in recent formations
than in older ones (Fig. 8b). Moreover, the samples from the Albian-Turonian
Formation are the most enriched in REE, show almost flat patterns and have
contents approaching PAAS values. The Ce anomaly is more intense in the
younger formations, suggesting high depletion of Ce3* in the seawater of that
time (Piper and Bau, 2013).

The presence of micro- and mega-quartz and chalcedony and the absence of
opal polymorphs in the Meganisi cherts are indicative of a high diagenetic
grade, probably causing modifications during mesodiagenesis. Thus, the most
probable factors seem to be the high burial depth and time, especially for the
older aged cherts of the Mesozoic era. The overburden for the younger and less
buried Eocene cherts has been calculated to be greater than 2300 m (the
thickness of Oligocene flysch and Neogene deposits). This burial depth for the
Eocene cherts and the even greater subsidence for all the other cherts that
underlie them are generally considered factors that could increase the chance
of diagenesis, without the involvement of other factors (Riech and Von Rad,
1979; Hesse and Schacht, 2011). Another argument in support of the idea that
the burial depth was the main cause controlling the silica diagenesis in
Meganisi is that the major diagenetic factor even in the younger Miocene
siliceous rocks of the Paxi Zone in the adjacent islands of Lefkas, Zakynthos
and Kefallonia is also their burial depth (Stamatakis et al., 1988; Stamatakis et
al., 1989; Magganas et al., 1993; 1996-1997). In addition to the burial depth,
time would also have played an important role in the silica diagenesis. The
time of burial since the Eocene Epoch on its own covers at least 30 Ma, which

is considered more than adequate for diagenetic transformations.

The diagenetic mechanisms that occurred include compaction, silica
transformation, dissolution/reprecipitation and recrystallization processes
because of the complete or partial siliceous test destruction of micro-organisms

(mostly radiolaria). However, it is presently believed that the final silica phase
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may have formed by a solid status process, after a dissolution—reprecipitation
mechanism in which the primary diagenetic silica content in the interstitial
pore fluid is equal to the solubility of quartz (Cady, Wenk and Downing,
1996). The discretionary enrichment of barite in the cherts of Albian—Turonian
age and the textures that it forms (barite mainly replaces the calcareous and
siliceous skeletal elements of the microfossils and develops epitaxially over
euhedral calcite crystals) clearly suggest that it was crystallized as an
authigenic mineral during diagenesis. This selective barite appearance, as
mentioned above, makes it a very useful index mineral with implications for

the provenance of the artifacts.

Though the oxidation conditions appear to be relatively constant during the
deposition and diagenesis of the chert-hosted formations in Meganisi, an
important exception probably exists during the Albian—Turonian. The
differences in the above-described textural, mineralogical and chemical
characteristics between the Albian—Turonian bedded cherts and the cherts of
other ages indicate a change in the redox conditions during their deposition,
signifying an important anoxic event towards the end of this period. This is in
accordance with studies in the loannina area further north, where analogous
siliceous rocks and carbonates point to an anoxic episode of similar age
(Karakitsios, Kafousia and Tsikos, 2010; Danelian et al., 2004).

The patina present in many studied geological samples, unworked cherts and
artifacts seems to have been mainly formed during geological processes (e.g.
diagenesis, chemical weathering) rather than being related to anthropogenic
activity (e.g. exposure to fire). One possible interpretation argues that patina
represents the transitional zone between the newly formed chert and the
original carbonate material. For this option the best possible mechanism that
we can suggest for the patina formation is the incomplete mobilization of
chemical elements, especially silicon, and the partial or gradual replacement or
dissolution/reprecipitation of the initial calcium carbonate by silica during
diagenesis. A second interpretation regards the usually found white or rusty-
coloured patina, identified when the cherts were exposed to weathering

conditions, either on the surface or a small distance below in the soil or
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subsoil. The rarely observed secondary patina (e.g. of glossy type) on certain
artifacts may have been created by humans during their intensive use. With
regard to REE, patinas are always more enriched in them compared to the
respective chert samples from the same formation (Fig. 8c), which means that

REE prefer to concentrate in the carbonate fraction rather than the silica one.

6. Conclusions

The present study departs from the archaeological question of provenance of
the lithic artifacts discovered on Meganisi in the course of the Inner lonian Sea
Archipelago survey and has addressed the petrogenetic evolution of their

siliceous source rocks.

The quartz/calcite ratio, as well as the quantity and type of the microfossils of
the cherts, the presence of certain index minerals such as barite, and their
geochemical profile show that the lithics chosen to make stone tools were
taken from local sources, primarily from the cherts of the Vigla Formation and

secondly from the Albian—Turonian and Eocene cherts.

The cherts are mostly composed of micro- and mega-quartz and also
chalcedony. The burial depth and time seem to be the principal factors
facilitating silica diagenesis. Dissolution/reprecipitation and recrystallization

are the prevailing mechanisms for silica transformations.

The patina of the artifacts is usually white or multi-coloured, and has an
increased calcite/quartz ratio greater than the unaffected and silica-enriched
core. It is commonly formed naturally through incomplete silica diagenesis,
while its development is favoured when the artifact has originated from
nodular cherts. Late chemical weathering and oxidation may contribute to form

some red-brownish-type patinas.
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