
GEOCHEMICAL ANALYSIS OF ISTRIAN FLINT 

FIRST RESULTS AND DISCUSSION 

Katarina Šprem1 & Bernardo Marciuš2

1. INTRODUCTION
Geochemical characterization of flint is an analysis frequently used by archaeologists in their study of flint provenance in
archaeological contexts. While flint deposits from northern Croatia were analysed geochemically in the last several decades by
geologists (for example HALAMIĆ ET AL. 2005, PEH & HALAMIĆ 2010), there have not been any such analysis done on flint from
the Istrian peninsula. There are several primary and secondary deposits of flint in the Istrian peninsula which were used
frequently during prehistory.

2. THE SITE AND THE METHODOLOGY
Kargadur is an Early and Middle Neolithic site in southern Istria, Croatia, 12 km
away from Pula (KOMŠO 2006). The flint artifacts from the site were
macroscopically analyzed considering raw materials used, and the two sampled
artifacts, U-1 and U-2 (figs. 1 and 2), were determined as having been made
from Vižula and Marlera raw material, respectively. Therefore, we also sampled
one flint sample from each of the flint deposits on Vižula and Marlera to
compare the results. All the samples were analysed using ICP-OES (Inductively
coupled plasma optical emission spectrometry) and ICP-MS (Inductively coupled
plasma mass spectrometry) analysis in Bureau Veritas Commodities Canada Ltd
in Vancouver, Canada, which provided us with data on major oxides, major,
minor, and trace elements. Even though we realize four samples are not enough
for a detailed study on the geochemical characterization of Istrian flint deposits,
we nevertheless believe our data is a good starting point for other geochemical
analyses. Moreover, more geochemical data on samples from the Vižula and
Marlera deposits are forthcoming.

Fig. 3. Scatter diagram of aluminium (Al) and nickel (Ni) ratio in
parts per million.

Fig. 4. Scatter diagram of aluminium (Al) and molybdenum (Mo)
ratio in parts per million.
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3. RESULTS AND DISCUSSION

As was expected, the four flint samples mostly consist of SiO2, ranging from
96.39% to 97.28%. Other dominant major oxides present are Al2O3 and Fe2O3

(table 1). The different contents of elements Ni (nickel) and Mo (molybdenum)
stand out and could point to a different and characteristic geochemical
fingerprint of the two deposits (table 2, figs. 3 and 4). This hypothesis needs to
be verified with geochemical analysis of a larger group of samples.

% Al2O3 Fe2O3 MgO CaO

U1 0.25 1.24 0.03 0.09

U2 0.15 1.92 0.02 0.10

Vižula 0.22 1.26 0.05 0.03

Marlera 0.19 2.38 0.01 0.05

Table 1. Major oxides data in all four samples.

ppm Al Ni Mo

U1 1323 6,4 6,8

U2 794 14,8 20,1

Vižula 1164 6,9 7,8

Marlera 1005 13 16,7

Table 2. Aluminium (Al), nickel (Ni) and molybdenum
element content in parts per million.

4. CONCLUSION
The data presented here can be regarded as
the first geochemical data on any flint deposit
from Istria, Croatia, that we know of. We
analysed four flint samples, two of which come
from an archaeological context – the Neolithic
site of Kargadur in southern Istria. The
elemental content of Ni and Mo could point to
a characteristic geochemical fingerprint of the
Vižula and Marlera deposits. However, for the
analysis to have a higher statistical
significance, it is necessary to analyse a larger
group of samples.

Reference 
material

Oxide/
Element

Recovery 
(%)

SO-19 Al2O3 101
SO-19 Fe2O3 101
SO-19 MgO 102
SO-19 Ni 100

OREAS262 Mo 88
DS11 Mo 109

Table 3. Reference material recovery (n=2).

Fig. 1. U-1 flint sample. Fig. 2. U-2 flint sample.
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