
The aim of this work is to apply new methods 
adapted from natural sciences to classical 
archaeological research.

In the first part possible origins of tin in the 
Near East are discussed. For the bronzes in 
the the 3rd millennium, sources in Afghanis-
tan seem to be plausible. The extremely high 
content of tin is also found at some sites in 
the Harappan-culture (Indus valley culture). 
A lot of trade connections between Meso-
potamia and the Indus valley (Meluḫḫa) are 
well documented in cuneiform texts. Also the 
regions east of Iran (Shahr-I Sokhta) and 
Afghanistan (Mundigak) are associated with 
some near sources of tin ores and linked to 
the Harappan-culture and Mesopotamia in 
the 3rd millennium. This can be shown by 
comparing dated ceramic complexes and 
seals of this time. In the 2nd millennium is 
some text evidence for the import of tin from 

Elam, on the western Iranian plateau. The 
first evidence of mine activities in Central 
Asia was found in the valley of Zeravšan in 
Usbekistan during the period of Andronovo 
culture (1850-1500 BC).

The second part illustrates methods origina-
ting in the natural sciences. The analysis of 
tin isotopes with MC-ICP-MS delivers good 
results in detecting limits of different tin iso-
topic ratios. This method aims at describing 
the source of tin in the bronze objects. In the 
last couple of years the problems of purifica-
tion (with column chemistry) and measure-
ment seemed to have been solved. Deter-
mining the origin of the minerals cassiterite 
and stannite is more complex than believed 
in the past. The formation of the minerals is 
also connected to secondary processes like 
volcanism. So dating the rocks does not lead 
to the same results as dating the minerals. 

With this new method we can now distingu-
ish between ores from Cornwall, the Erzge-
birge and the Balkan, because the oroge-
netic formations of the regions are different. 
Unfortunately the data published cannot be 
compared in every case because scholars 
use different internal standards resulting in 
different isotopic ratios.

The finds of pure tin in Switzerland are 
very rare. This suggests other sources 
than pure tin, for example SnO2, found as 
decoration material on ceramics at Bronze 
D, are directly mixed with copper ores and 
charcoal. At Zurich “Mozartstrasse” a small 
fragment of pure tin accurately dated (1900 
BC) was found. This shows that also in the 
Early Bronze Age (1900 BC) tin was traded 
to Switzerland from outside, because Swit-
zerland has no natural resources of tin ores.
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Data calculated from Brügmann et al. (2017) and Mason et al. (2016).

mailto:moser-gugger%40sunrise.ch?subject=Masterarbeit
mailto:moser-gugger%40sunrise.ch?subject=Masterarbeit
mailto:moser-gugger%40sunrise.ch?subject=Masterarbeit


References:
Brügmann, G., Berger, D. and Pernicka, E. (2017): Determination of the tin stable isotopic composition in tin-bearing metals and minerals 
by MC-ICP-MS. Geostand. Geoanal.Res. 41: 437-448

Mason, A.H., Powell, W.G., Bankoff, H.A., Mathur, R., Bulatović, A. and Filipović, V. (2016): Tin isotope characterization of bronze artifacts 
of the central Balkans. Journal of Archaeological Science 69: 110-117.

Schmidheiny, M. (2011): Zürich “Mozartstrasse”, Neolithische und bronzezeitliche Ufersiedlungen, Band 4, die frühbronzezeitliche Besied-
lung, Monographien der Kantonsarchäologie Zürich 42, Zürich und Egg.

Link: www.iaw.unibe.ch
Contact: Reto Moser

Project: Institut für Archäologische Wissenschaften Universität Bern unter der Leitung von Prof. Dr. Albert Hafner
Masterarbeit: Reto Moser

Neue Mögl ichkei ten zur  Best immung der  Herkunf t  des Z inns mi t  H i l fe  der  Z innisotopenanalyse.

Archäologie im Spannungsfeld der Geistes- und Naturwissenschaften

Link: www.iaw.unibe.ch
mailto:moser-gugger%40sunrise.ch?subject=Masterarbeit

