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Introduction 

Mining and metallurgy were major activities, mainly 
during 5th and 4th century in ancient Greece contrib
uting to significant social and economic growth. The 
profitable mining business provided grants to cultur
al projects, which were preserved to our days, mak
ing an invaluable heritage of wonderful monuments 
coming up to Parthenon perfection. 

Ancient Greek historians and philosophers (Hero
dotus, Platon, Aristotle, Theopharastus etc), mention 
that various metals (Au, Ag, Cu, Fe, Pb, Zn) were 
mined and produced on Greek mainland (e.g. 
Rhodope, Pangean, Chalkidiki, Angisstron, Laurion, 
Eubea) and islands (Thassos, Sifnos, Serifos, An
dros). The main metallurgical centres were the "Sil-
:er Mines" in Laurion and the "Gold Mines" in 
~1acedonia. 

Today numerous and valuable mining finds (an-
·ent galleries, pits, mining works, washing plants, 

lilns, slags), scattered about all over Greek territory, 
gi e evidence of development of advanced mining 
and metallurgical activities. 

The ancient mining galleries, discovered during 
geological and/or archaeological exploration, were 
destroyed and ruined through time, either due to nat
oral/physical (subsidence, collapse, erosion) or an
dlropogenic (lamp stabling, mineral stealing) rea
sons. 

The present work refers to examples of ancient 
gaJ leries from Pangean mountain in Macedonia, 
which through years, became a principal mining tar
get for gold and silver production. The precious met-

als available gave the opportunity, to Philip, the sec
ond king of Macedonia, to introduce new bimetallic 
coins (Philippian staters) and to reject the already 
established Persian/Darian ones, whereas at the same 
time his son Alexander the Great, was able to per
form his famous Asian excursions contributing to the 
extension of the Greek civilisation. 

Geological setting 

The Pangean mountain makes a complex horst-gra
ben structure of high-metamorphic rocks, developing 
in the southern extension of Rita - Rhodope belt (Fig. 
1 ). The Pangean ore-field comprises, in the most cas
es, fault-controlled vein-type quartz-sulfide-gold 
mineralization. Theses veins are cross-cutting base
ment gneisses, schists, amphibolites and marbles, as 
well as intrusive granites and pegmatites. The ore
mineral paragenesis comprises chalcopyrite, arse
nopyrite, pyrite, pyrrhotite, tetradymite, native gold, 
sphalerite. Imposed brittle deformation and super
gene oxidation are expressed by the formation of 
malachite, azourite, used as guides of mineralization 
by the ancient miners. Native gold is hosted in arse
nopyrite, chalcopyrite, or mainly within the oxida
tion products. 

Main sites 

Ancient galleries in Pangean mountain number to 
about 50. Asimotrypes "silverhole" (about 10 galler-

67 



3· 

4 

s· 

Fig. I. Geological map and location of Pangeon Mountain (Nikisiani - Loutra Eleftheron Sheets). I - white marbles, poorly bedded 
or massive; 2- marbles and micaschists, alternation with predominance of the marbles; 3- micashists and marbles, alternation with 
predominance of the micaschists; 4 - greenschists and amphibolites; 5 - micaschists, mainly muscovite schists with quartz and car
bonate; 6 - gneisses and gneiss-schists; 7 - granodiorites, underlying the Pangeon and Simvolon Mountains. Dark circles: I - Asim
otrypes galleries; 2- Messoropi galleries; 3 - Livadia location 

PLATE I 
Figs I, 2. Asimotrypes: entrances of two ancient galleries at the contact of marbles with schists. 
Fig. 3. Asimotrypes: entrance of ancient gallery temporarily supported for exploration of precious metals. 
Figs 4, 5. Messoropi : entrance of follen ancient gallery. 
Fig. 6. Messoropi : Inner part of an ancient gallery near the entrance. The natural rock pile, left by the ancient miners, for the support 
of the roof can be distinguished. 

PLATE II 
Fig. I . Asimotrypes: Small grain of gold enclosed in arsenopyrite in the neighborourhood of chalcopyrite. Sample taken from waste 
heap in front of the Asimotrypes. Reflected light, para! I. Nicols, X 200. 
Fig. 2. Messoropi. Gold grain enclosed in chalcopyrite. Reflected light, parall. nicols, X 200. 
Figs 3-4. Livadia: slags of Livadia under microscope 
- Skeletical wustite in the form of drops (grey) and native iron (white). Reflect. light, para! I. nicols, X I 00; 
- Skeletical olivine crystals and wustite. Transmitted light, crossed nicols, X 100. 
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ies close to village Nikissiani) and Messoropi, being 
the most representatives ones. 

Asimotrypes ("Silverhole") 

Asimotrypes ("silverhole"), close to village Nikisiani, 
being the most representative ones (Plate I, Figs I, 2, 3). 
Gold is hosted in sub-vertical quartz vein system which 
cuts all the rock lithologies, including the granite, as 
well as in the irregular pods and lenses developed along 
the thrust-fault contacts between the marbles and 
schists. The highest Au values come from the arsenopy
rite-pyrite pods at Asimotrypes (Plate II, Fig. 1 ), with 
average values, ranging from 11 to 13 ppm, decreasing 
to I to 3 ppm at the margins of the pods, and reaching 
highest values of 45 ppm. Silver reaches highest val
ues of 1800 ppm. The microprobe analysis of Gold 
is: Au = 91.23, Ag = 8.54, Cu = 0.22. 

Messoropi 

Another ancient gallery is located in Messoropi 
(Plate I. Figs 4, 5, 6), where quartz veining with py
rite. chalcopyrite and malachite, spatially related to 
an ankeritic marble and granite contains a highest 
single value of 84,5 ppm, in oxidized (gossaneous) 
material. Silver content reaches up to about 1000 
ppm. The microprobe analysis of Gold which is en
closed in chalcopyrite (Plate II, Fig. 2) is Au = 84.35, 
Ag = 15.42, Cu = 0.20. 

Livadia 

The recent discovery of an ancient kiln for Au-Ag 
smelting and a great number of ancient slags (Plate 
II, Figs 3, 4) in the location of Livadia, south of Niki
siani, gives further evidence for the operation of an 
extensive mining and metallurgical center in the 
broad area of Pangean. 

Conclusion 

The ancient galleries comprise unique natural monu
ments related to significant historical events. These 
monuments aim to be protected in order to maintain 
out cultural heritage, in serving today's civilisation, 
scientific research and education. 
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