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The contribution of geology
The geology of Cyprus has played an important role in the evolution 
of the natural environment of the island and its historical and cultural 
development. The natural resources of Cyprus, which have been 
exploited since antiquity, come mainly from the Troodos Mountain 
Range and are directly connected with its geological structure 
and evolution. The geological evolution of Troodos resulted in the 
formation of chromite, asbestos and copper deposits.

The existence of these deposits was known since antiquity due to 
the differential uplift of Troodos throughout its geological evolution. 
This uplift, in conjunction with the erosion that followed, brought the 
deposits near the surface, where they were oxidised and formed 
gossans (iron caps) of iron hydroxides with impressive red and 
yellow colours, which attracted the ancient inhabitants of the island 
and resulted in their discovery. Moreover, the oxidation of the ore led 
to the partial dilution of the contained copper and its re-precipitation 
in deeper parts of the deposits, the so-called secondary enrichment 
zones, which are characterised by high copper content.

Copper production in antiquity
Cyprus was the biggest centre for the production and trade of copper 
for three thousand years and rightly became synonymous with the 
metal copper. Copper was discovered in 5000 BC (Anatolia, Jordan, 
Iran) but it was not traded then. Trading commenced with the industrial 
revolution of copper, when Cypriot metallurgists managed to produce 
copper from sulphide deposits using pyrometallurgy, leading to the 
replacement of stone tools with copper tools. The great production of 
copper contributed to the transition from the Stone Age to the Bronze 
Age. The production expanded rapidly and Cyprus became the biggest 
copper production and export centre at the beginning of the second 
millennium. This lasted until the fall of the Roman Empire (AD 500).

Convincing evidence for that include references made in ancient 
scripts that begin from 1782 BC (Mari of Mesopotamia and Babylon), 
the galleries and tools of ancient miners that were found in all of the 
mines of Cyprus (ancient galleries were found to go to a depth of 180 
m in the Kokkinoyia Mine) and ancient wrecks with copper ingots that 
were discovered in many Mediterranean countries, especially after 
1500 BC.

However, the 40 ancient slag deposits found scattered throughout the 
island constitute the most convincing evidence for the extent and the 
duration of the copper mining industry in Cyprus. The total quantity 
of these slags is estimated at 4 million tons, representing a copper 
production in the order of 200 thousand tons. The biggest slag was 
found at Skouriotissa (2 million tons), near the Phoukasa Mine. The 
second biggest was found at Kalavasos, near the Petra Mine (750 
thousand tons). Smaller slags were also found at Mitsero, Limni, 
Vrechia, Troulli and elsewhere. These quantities were produced 
during a period of 3500 years, which represents the duration of the 
ancient mining and metallurgical industry in Cyprus.
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The Phoukasa Mine, Skouriotissa Metallic copper from electrolysis

GENESIS OF THE
“CYPRUS-TYPE” DEPOSITS

The sulphide deposits of Cyprus (e.g. 
pyrite and chalcopyrite) are closely 
associated with the Troodos Ophiolite and 
in particular with the pillow lavas horizon. 
Detailed geological, geo-chemical and 
mineralogical studies show that these 
deposits have been formed on the Tethys 
Sea floor, along the so-called mid-ocean 
ridge, i.e. along the zone of seafloor 
spreading. Such deposits are also formed 
today in the Pacific and Indian Oceans and 
are known as “Cyprus-type” deposits.

The “Cyprus-type” deposits are formed by 
the circulation of metal-rich hydrothermal 
fluids. The source of the fluids (and for 
sulphur) is seawater, which percolates 
through the oceanic rocks via a network 
of fissures that are formed in the zone of 
seafloor spreading. 
 

The percolated seawater gets headed by 
ascending magma chambers or pockets, 
washes out metallic elements from the 
surrounding rocks and ascents. Once the 
hydrothermal fluids reach the seafloor 
in the form of “black smokers”, the 
precipitation of sulphide minerals occurs 
due to temperature fall and other existing 
physicochemical conditions (e.g. pH, Eh). 
Such black smokers are formed today on 
the ocean floor.

The sulphide ores get oxidised, either in the 
submarine or the sub-aerial environment, 
resulting in the formation of a secondary 
enrichment zone (with respect to copper) 
deeper in the deposits and the formation 
of new minerals. This zone is rich in gold, 
silver and copper, elements that have 
been freed from primary mineral crystals 
such as pyrite and chalcopyrite.



Smelting furnace with insulating stone mantle used in 
antiquity for the production of copper. The Phoenix mine

The solvent extraction plant

Heap leaching of cupriferous ore

Bundles of high-purity metallic copper (99.999% Cu)

Copper ingots and other objects (from the 13th century BC) 
found in a wreck south of Turkey.

Iron cap (gossan) with ancient galleries (North Mathiatis 
mine); pyritic ore occurs beneath the gossan.

A copper ingot from Engomi; such ingots appeared in the 
16th century BC, but disappeared after the 11th century BC.

A large slag deposit (2 Mt) at Skouriotissa. 14C dating indicates 
pyrometallurgical activities from 2000 BC to AD 500.

High-grade cupriferous ore (20% Cu) from the Kokkinoyia 
mine. Copper minerals include chalcopyrite, chalcosite, 

bornite and covellite.

The God of Ingot found in Engomi (12th century BC).

Ancient gallery in gossan with timber support and tools 
used by ancient miners.
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The interest for exploration and exploitation of the Cypriot 
mineral resources began again in 1878, when the Ottoman 
Empire gave the island away to Britain. The exploration 
activities commenced in the area of Limni, where in 
1908 a deposit was discovered simply by following the 
ancient galleries. The reserves were estimated to about 
3.5 million tons with an average grade of 1.1% Cu. The 
exploitation began in 1937 by the Cyprus Sulphur and 
Copper Company.

The discovery of the Phoukasa deposit (Skouriotissa) 
followed in 1914, with estimated reserves of 6 million 
tons and an average grade of 2.5% Cu. Its exploitation 
commenced in 1920 by the Cyprus Mines Corporation. 
In 1919 the company discovered the largest and richest 
deposit ever discovered in Cyprus, that of Mavrovouni. 
Its reserves were estimated to 17 million tons with an 
average copper content of about 4.5%.

Following these discoveries, Cyprus attracted the interest 
of other mining companies. The deposits in the areas of 
Shia-Mathiatis and Kalavasos were then discovered and 
later exploited by the Hellenic Mining Company. During 
the 1931 depression, however, the mining industry faced 
financial difficulties, which turned it to the exploration and 
exploitation for gold and silver. In the period between 1934 
and 1944, 5,500 kg of gold and 3,000 kg of silver were 
produced. The mining industry reached its climax after 
1950, following the mechanisation and the application 
of opencast mining. The period between 1950 and 1970 
constitutes the “golden age” of the mining industry, where 
mineral exports reached approximately 50% of the total 
exports. Later, the decrease of metal prices, the near 
exhaustion of the known deposits and the lack of discovery 
of new, large and high-grade deposits led to the gradual 
decline of the mining industry.
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The exploitation of the Phoenix Mine (Skouriotissa) commenced in 1996 by Hellenic Copper Mines, when for the first time 
since antiquity metallic copper was produced in Cyprus, with the application of bioleaching and hydrometallurgy. With this 
method, the ore is pilled in heaps and sprinkled with acidic solution rich in chemolithotrophic (rock-eating) bacteria. The 
derived solution is then treated in a solvent extraction plant. The electrolysis of the solution, leading in the production of 
metallic copper, follows. The total production of pure metallic copper for the period 1996 to 2016 is 63,443 metric tonnes.

The mining industry, inter alia, contributed significantly to the technological advancement of the island, with the import of 
the first engineers and other scientists as well as heavy machinery. The employment of so many people under bad working 
conditions led to the establishment of unions and generally to social development. The first drill rigs were imported for 
mineral exploration purposes (48 drill holes at Skouriotissa in 1915-1918). Then the drill rigs were used for hydrogeological 
investigations in the broader Mesaoria area, leading to the agricultural revolution in Cyprus, with irrigated cultivation.

Copper deposits and medicine in antiquity
The oxidation products of the sulphide deposits of Cyprus include 
large concentrations of hydrous sulphate salts of iron, copper 
and zinc. These colourful salts attracted the ancient Cypriots, who 
quickly discovered and exploited their antiseptic properties, thus 
making Cyprus one of the first centres for the practice of therapeutic 
medicine in antiquity.

The first written attestation for professional medical practice in 
Cyprus comes from a bronze plate found in the Athena Sanctuary at 
Idalion, now kept in the National Library in Paris. The plate presents 
an agreement between Onasilos, a physician, and Stasikypros, 
the King of Idalion, referring to the ways of his payment for the 
medical treatment of wounded soldiers during the siege of Idalion 
by the Persians in 479 BC. Presumably, the medicines used for the 
treatment were salts of copper, iron and zinc that were in abundance 
in nearby mines, mainly Mathiatis.

A plethora of ancient scripts, epigraphs, consecrations and 
archaeological findings constitute convincing evidence for a 
remarkable medical tradition in Cyprus that began with Onasilos and 
lasted for nine centuries. The usage of Cypriot mineral medicines 
expanded after the publication of the work by Dioskouridis, the 
founder of pharmacology, and the establishment of medical surgery 
in Greco-Roman times. Cyprus then became the biggest production 
and trading centre for mineral medicines.

Following the work by Pliny and Galenos, the demand for mineral 
medicines increased. To cover this great demand, the ancient Cypriots 
applied pyro-metallurgical and hydrometallurgical techniques for 
the production of mineral medicines.
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Hydrous sulphate salts of Cyprus copper mines


