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EIGHT THOUSAND YEARS OF LIFE 

The emergence of mining and geology is linked to the efforts of man to subjugate nature to his needs, to use the 

recourses offered by nature, to produce tools for work and provide existence. A long path has been crossed from the 

original surface gathering of minerals and one of the greatest human discoveries in history that happened eight 

thousand years ago, making metal from a piece of rock in the fire. Mining and geology exist inseparably almost as 

long as the humankind, they have been a pillar of economic, cultural, scientific, technical-technological and general 

social development. They have developed or stagnated, brought wellbeing or suffering, affected the course of history. 

Archeology points out that the roots of mining, geology, and metallurgy could be traced back to the Prehistory in the 

area of Serbia. This is confirmed by numerous archeological sites, special representative monuments of culture ς 

Krivo polje ƴŜŀǊ wŀƳŀŏŀΣ Rujnik near bƛǑΣ wǳŘƴŀ glava ƴŜŀǊ aŀƧŘŀƴǇŜƪΣ aŀƭƛ ~ǘǳǊŀŎ όPrlovi) on Rudnik, Belovode near 

Petrovac na aƭŀǾƛΣ tƭƻőƴƛƪ ƴŜŀǊ tǊƻƪǳǇƭƧŜΣ {ǘƻƧƴƛƪ ƻƴ YƻǎƳŀƧΣ ŜǘŎΦ 

The old wisdom that history is the witness of times, the torch of truth and the teacher of life (testis temporum, lux 

veritatis et magistra vitae) confirms its verity on the example of the history of mining and geology and teaches us 

that neither development nor history begins from us, that we are only a link in the everlasting process. Therefore, to 

understand and value the achievements of contemporary mining, it is necessary to consider the timeline of mining 

and geology development and to establish a connection between the past and the present. With that purpose, this 

chapter summarizes the overview of the history and development of mining and geology in the area of Serbia, from 

the Prehistory, over the Roman era, Medieval Age to this day. 



1. THE PRɽHISTORIC ERA 

Hundreds of thousands of years had passed since the emergence of the first people using tools from nature, made 

of wood, bones, and stone, to the original surface gathering of minerals. This assumption is stretchable, not only 

due to very scarce archaeological evidence, but also due to the different and stretchable interpretation of 

humankind evolution time. Research of the oldest mining in the area of Serbia started in Majdanpek and Bor in early 

XX century. Looking for and gathering flint, obsidian and pigment are the sprouts of the mutual beginning of mining 

and geology. The beginning of mining also includes digging clay for making pottery, fishing tools, weaving tool and 

heating tools (weights, wheel disks) and for construction purposes. The borrow pits from which a prehistoric man 

obtained clay are present in all sites of Neolithic settlements of the Central and Eastern Balkans, such as eponymous 

ǎŜǘǘƭŜƳŜƴǘǎ ±ƛƴőŀ-Belo brdo ŀƴŘ {ǘŀǊőŜǾƻ [8]. The Neolithic Age or Younger Stone Age mark the abandonment of 

nomadic and the beginning of stationary lifestyle, then the emergence of the first permanent settlements with 

wood, mud and hay huts, animal husbandry and agriculture, stone processing by buffering, making and decorating 

baked clay objects; figural plastics and objects of cult character appeared as well. Social organization was structured 

in classes, brotherhoods, and tribes. 
 

The need for clay made prehistoric people raise their settlements in places where they could find clay. In a wider 

sense, these locations are usually brickyards today, which confirms the fact that they knew how to pick quality clay. 

Unfortunately, many microlocations where clay was excavated in the Prehistory cannot be determined with 

precision, but based on the comparative analyses of clay samples and archeological materials, it is reliably known 

that it was excavated near settlements [9]. 

 

 

The Neolithic cultures of Europe, the late NeolithƛŎ !ƎŜ ό5Φ WŀŎŀƴƻǾƛŏΣ aΦ YƻǊŀŏύ 
 

Legend: 1 - Vinőa, 2 - Kukuteni Tripolje, 3 - Dimini, 4 - Danilo, 5 - Butmir, 
6 - Culture of striped ceramics, 7 - Neolithic of Northern Europe, 8 - Neolithic of Western Europe 

 

The oldest known gathering and use of flint in the territory of Serbia is Kremenac near the village of RujnikΣ ƴŜŀǊ bƛǑΦ 

The site is known for the discovery of artifacts from the Paleolithic period [38].  

In Krivo polje ƴŜŀǊ wŀƳŀŏŀ ƛƴ the older Neolithic Age ό{ǘŀǊőŜǾƻ ŎǳƭǘǳǊŜΣ ƳƛŘ-VII and the first half of VI millennium 

BC), it was found that people used opal, chalcedony, and jasper. Eruptive stone used for tools and blades in the 

Neolithic Age and the early Neolithic Age was used with this aim even later after the discovery of metal ς copper 



and gold. The experience of making stone tools and weapons was transferred to the Metal Age, metal tools and 

weapons were made modeled by the most advanced stone shapes. 

The aǊŎƘŜƻƭƻƎƛŎŀƭƭȅ ŜȄǇƭƻǊŜŘ ǎŜǘǘƭŜƳŜƴǘ ƻŦ ±ƛƴőŀ ƛǎ Ŏƻƴǎidered the highest achievement of the Neolithic culture in 

Europe. It was the center of the first urban European civilization, with a population that lived in harmony with 

nature, to whom organization, knowledge, and tolerance were the basic values. ¢ƘŜ Ƴŀƛƴ ŀǊŜŀ ƻŦ ǘƘŜ ±ƛƴőŀ ŎǳƭǘǳǊŜ 

covered the area of the Central Balkans with the core in Serbia [44]. The Danube with its tributaries the Sava, the 

Drava, the Tisa, the ¢ŀƳƛǑ, and the Morava were crucial for the emergence and the development of primarily the 

{ǘŀǊőŜǾƻ ŀƴŘ ǘƘŜƴ ǘƘŜ ±ƛƴőŀ ŎǳƭǘǳǊŜΦ ¢Ƙƛǎ ŜƴŀōƭŜŘ ŜŀǎƛŜǊ ƳƻǾŜƳŜƴǘ όŎƻƳƳǳƴƛŎŀǘƛƻƴύ ŀƴŘ ǿŀǎ convinient for the 

development of hunting, fishing, and agriculture. 5ƛǎƘŜǎ ŀƴŘ ƻǘƘŜǊ ƻōƧŜŎǘǎ ŦƻǳƴŘ ƛƴ ±ƛƴőŀ Ŏƻƴǘŀƛn written traces. 

¢Ƙƛǎ ƛǎ ŎƻƴǎƛŘŜǊŜŘ ǘƻ ōŜ ǘƘŜ ƻƭŘŜǎǘ ŦƻǊƳ ƻŦ ǎŎǊƛǇǘΣ ŎŀƭƭŜŘ ǘƘŜ ±ƛƴőŀ ǎŎǊƛǇǘΣ ƻǊ ƪƴƻǿ ŀǎ ±ƛƴőŀƴƛŎŀ or Srbica. The 

ƛƴƘŀōƛǘŀƴǘǎ ƻŦ ±ƛƴőŀ ŜȄŎŀǾŀǘŜŘ ǘƘŜ ƳŜǊŎǳǊȅ ƻǊŜ ƻŦ ŎƛƴƴŀōŀǊ ƻƴ !ǾŀƭŀΣ ŦǊƻƳ ǿƘƛŎƘ ǘƘŜȅ ƻōǘŀƛƴŜŘ ǊŜŘ ǇƛƎƳŜƴǘ 

vermilion, and brought obsidian (volcanic glass) from the Carpathians, which they used as a blade. Although there 

are very few specified and detailed data on the everlasting process, by collecting scattered archeological proofs, 

from seven to eight thousand years ago, we come to one of the greatest human discoveries in history ς a piece of 

stone turns to metal at high temperatures (in fire). It should be noted that man had known about metal as a 

petrographic material before the discovery of melting. This was native copper found in nature and used for making 

jewelry. 

With the lack of surface ores that could be melted, man gradually left primary surface mining and descended into 

the depth of the Earth where he discovered the world of hidden mineral wealth. The consequences of these great 

discoveries which laid the foundations of further technical and technological development and which were the 

beginning of a mutual germ of mining, geology, and metallurgy have not been completely understood even today. 

Certainly, one should not exaggerate the revolutionary nature of the changes that took place during the period that 

supposedly lasted for several hundreds of years. The changes were so slow and gradual that the partakers of the 

process could not have been aware of its significance for humankind. If there is a sense in talking about the 

incentive with no written traces, the changes were initiated by adapting to and surviving in a not always so friendly 

environment. 

We can notice some similarities of the time with the modern age. This primarily refers to: need for mineral raw 

materials and metal, accumulating mining, mineral (geological) and metallurgical experiences and knowledge, 

ƛƳǇǊƻǾƛƴƎ ǘƘŜ ŜŦŦŜŎǘƛǾŜƴŜǎǎ ƻŦ ƴŜǿ ƳŜǘŀƭ ǘƻƻƭǎ ŀƴŘ ǿŜŀǇƻƴǎΣ ŀƭǘƘƻǳƎƘ ǇǳǊǎǳŀƴǘ ǘƻ ǘƻŘŀȅΩǎ ǇŜǊŎŜǇǘƛƻƴǎ ǿŜ Ŏƻuld 

also say establishing communication and trade with metal. 

 

  
 

Vinőa, Neolithic figure of terracotta and symbols of the letter [44] 

 



 
 

Rudna glava, prehistoric mine shafts [38]. 
 

One of the richest archeological-mining areas of Europe is the territory of Serbia with the sites of the oldest mining 

works: Rudna glava near Majdanpek, Belovode near Petrovac na aƭŀǾƛΣ tƭƻőƴƛƪ ƴŜŀǊ tǊƻƪǳǇƭƧŜΣ aŀƭƛ ~ǘǳǊŀŎ όPrlovi) 

on Rudnik, Stojnik on Kosmaj, Jarmovac near Priboj, Deli Jovan, Rujnik etc. These sites represent exceptional 

monuments of the culture of the beginning of mining, geology, and metallurgy in the Neolithic Age and the early 

Eneolithic Age. 

Archeological finding Rudna glava was discovered only after the contemporary surface exploitation of magnetite on 

this site had damaged the central most important part of the site. Fortunately, in addition to being damaged, it 

preserved enough archeological proofs for the reconstruction of the original copper mining. Discovered ceramics 

and tools people used are made of local materials, and with the fact that there are no traces of other influences, 

they are clear evidence of the autochthony of knowledge, work, and experience of the miners of Rudna glava [39]. 

 

 

 

 

 

 

 
 

Numerous archaeological sites indicate 
that the roots of mining in prehistory in 
the territory of Serbia. 
 

SIGNIFICANT ARCHAEOLOGICAL SITES:  
 

1. Krivo Polje near  wŀƳŀŏŀ, 
2. Rujnik ƴŜŀǊ bƛǑ, 
3. Rudna glava near Majdanpek, 
4. aŀƭƛ ~ǘǳǊŀŎ όPrlovi) on Rudnik, 
5. Belovode near Petrovac na Mlavi, 
6. tƭƻőƴƛƪ ƴŜŀǊ tǊƻƪǳǇƭƧŜ,  
7. Stojnik on Kosmaj. 



 
 

Reconstruction of work organization [46]. 
 
During the archeological research in the shafts on Rudna glava (1986-мфуфύΣ ŀŎŀŘŜƳƛŎƛŀƴ .ƻǊƛǎƭŀǾ WƻǾŀƴƻǾƛŏ 

(Institute of Archeology, {!{!ύ ŀƴŘ LƭƛƧŀ WŀƴƪƻǾƛŏ όaǳǎŜǳƳ ƻŦ aƛƴƛƴƎ ŀƴŘ aŜǘŀƭƭǳǊƎȅ, Bor) on the places of use found 

preserved ceramic dishes, amphorae, an altar with a deer head and original tools: stone hammers (hammers made 

of pebbles), rakes made of antlers, bone awls and spears. They also found four storage rooms with stone hammers 

(today we would say toolrooms). It was found that Rudna glava mining belongs to the Vinőŀ ŎǳƭǘǳǊŜΣ ǘƘŜ ƭŀǘŜ ǇƘŀǎŜ 

ƻŦ ±ƛƴőŀ-¢ƻǊŘƻǑ LL ŀƴŘ ǘƘŜ ŜŀǊƭȅ ǇƘŀǎŜ ƻŦ ±ƛƴőŀ-tƭƻőƴƛƪ LΦ Besides the remnants of the prehistoric mining, the site 

revealed traces of extracting ores from the later, supposedly ancient period [43].  

 

  

 
Rudna glava ς altar, dishes, and tools (1, 2, and 3); 

Zlot ς tools made of bones and iron (4 and 5); 
Eastern Serbia ς copper axes (6, 7, and 8)  [8] 

 
tƭƻőƴƛƪΣ ŦƛƎǳǊŜǎ ŀƴŘ  
copper vessel [41]. 

 



The archeological research on Rudna glava makes it possible to understand how the earliest copper mining 

emerged. Copper (carbonate minerals, malachite, azurite, and native copper) ore offshoots coatings differ from the 

surroundings in their emerald and red color. This certainly provoked the curiosity of people who hunted game on 

this location. 

We assume that circumstantially a hunter lit a fire on the very offshoot of the deposit, or that he, for some reason, 

put a piece of ore into the fire. In both cases the result of the exposure to high temperatures was the same, metal 

melted ς copper was obtained. This spontaneous finding and curiosity made man perceive the effect relationship 

between the ore and the fire and try to do the same again. The attempts were sometimes successful, sometimes 

unsuccessful, lasted long, probably hundreds of years, until gaining necessary experience, skills, and unified 

knowledge on distinguishing and discovering minerals and ore melting. 

This assumption is supported by the fact that ore was excavated mainly in vertical shafts (pits), i.e. vertical channels 

of mining lenses 1.5-2 m in diameter. The excavation of lenses starts with the preparation of the terrain around the 

future shaft. For this purpose people used tools offered by nature; eventually, they were improved, adjusted and 

shaped. Stone hammers of different sizes and weights were used as the main tool for breaking and crushing ores, 

pickaxes were made of the crown and frontal horns of antlers, shovels of blade bones of oxen, deer, pigs, or other 

animals, and wedges of deer horns. Stone axes were used as well, while antlers with two horns were used as racks. 

 

 
 

tƭƻőnik, settlement reconstruction [41] 

 

By hitting with stone hammers hung on leather belts, ore was broken and extracted to the level of groundwater and 

in favorable conditions when there was no precipitations and water in shafts. Slight technical improvements were 

also made and the greatest technological advancement in excavation was achieved by using fire and water for rocks 

destruction. By heating and sudden cooling (expansion and shrinking), rock falls apart. The application of this 

technology on Rudna glava is confirmed by larger ceramic dishes found in shafts that were used for bringing water 

for pouring on heated rocks. Pieces of ore were taken in leather bags to the surface, picked, cleaned (reminiscent of 

mineral processing today?) and then taken to settlements where they were melted. Melting took place in a 

hearthstone, and later in small simple furnaces [43]. Ore was also melted in shafts by lighting a strong fire. Melted 

metal was poured and caught in small shallow ceramic dishes on the bottom of the shaft. The Eneolithic Age 

spawned stone and ceramic molds for metal casting. 

The craftsmanship of a prehistoric miner is confirmed by the depth of shafts, the deepest measuring approximately 

20 m, and the number and layout of around 40 discovered shafts indicated that the exploitation of copper ore on 

Rudna glava was intensive and long-lasting. 



The archeological siǘŜ ƻŦ tƭƻőƴƛƪ όмфнтΣ aƛƻŘǊŀƎ DǊǳƧƛŏΣ ŀ ŎǳǊŀǘƻǊ ƻŦ National Museum in Belgrade; 1996-2008, 

5ǳǑŀƴ ~ƭƧƛǾŀǊΣ ŀƴ ŀǊŎƘŜƻƭƻƎƛǎǘ and Julka YǳȊƳŀƴƻǾƛŏ /ǾŜǘƪƻǾƛŏΣ a curator of National Museum of Toplica in Prokuplje) 

is located near Prokuplje and belongs ǘƻ ǘƘŜ ±ƛƴőa culture. tƭƻőƴƛƪ ǊŜǾŜŀƭŜŘ numerous objects and tools of ceramics, 

stone, and copper. Around the furnaces made of dirt for melting metals, the archeologists discovered bellows and 

copper pieces, which proves that the inhabitants of tƭƻőƴƛƪ knew how to find copper ore, how to excavate it, 

transfer, melt and make tools and weapons. Research revealed neither immediate locations where the ore was 

excavated nor slag residues resulting from melting. It is assumed that the ore was obtained from an azurite and 

malachite deposit from the site around Toplica, Kosanica and the Banjska River [41].  

The archaeological ǎƛǘŜ ƻŦ .ŜƭƻǾƻŘŜ όмфрпΣ tǊƻŦΦ bƛƪƻƭŀ YǊǎǘƛŏ, ŀƴ ŀǎǎƻŎƛŀǘŜ ƻŦ bŀǘƛƻƴŀƭ aǳǎŜǳƳ ƛƴ tƻȌarevac) near 

Petrovac na Mlavi belongs ǘƻ ǘƘŜ ±ƛƴőŀ culture. The remains of the material culture in this locality testify to 

developed craft activities. Diversity and quality of found dishes prove a high technological level of pottery and tools 

made of flint and stone indicate the selection of the materials they were made of. The most important for this site is 

the primary copper metallurgy, as evidenced by the discovery of a nearby mine (ǘƘŜ ǎƻǳǊŎŜ ǇŀǊǘ ƻŦ wŜǑƪƻǾƛŎŀ 

stream), then large stone hammers used for breaking ore, a ceramic mold for casting chisels, pendants and beads of 

malachite [41]. 

Archeological sites that emerged from the past in Rudna glavaΣ tƭƻőƴƛƪΣ ŀƴŘ Belevode, as the centers of the 

beginnings of the skills of discovering, excavating and melting copper ore [36] have helped to solve dilemmas 

regarding primary common mining, mineralogical (geological) and metallurgical knowledge. These and other sites of 

the Central and Eastern Balkans have fundamentally changed the earlier understanding of the beginning of mining, 

geology, and metallurgy, moving the boundary for half a millennium back in the past and proving that the 

beginnings are way older than we thought. They have also refuted a common belief that original mining knowledge 

spread from the Near East, over Greek coast, along the valley of the Vardar and the Morava to the upper course of 

the Danube. They have changed a chronological picture of the emergence of mining in the Prehistory. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

aŀƭƛ ~ǘǳǊŀŎ ƻƴ wǳŘƴƛƪΣ  

prehistoric mine shafts and stone hammers [8] 

 



In addition to Rudna glavaΣ tƭƻőƴƛƪ ŀƴŘ .ŜƭƻǾƻŘŜΣ ŀƭǘƘƻǳƎƘ ŎƘǊƻƴƻƭƻƎƛŎŀƭƭȅ ȅƻǳƴƎŜǊ ŀƴŘ ōŜƭƻƴging to the early 

Bronze Age, the aŀƭƛ ~ǘǳǊŀŎ όPrlovi) mine on Rudnik is also significant for the history of prehistoric mining. At this 

site, except for carbonate copper ore, rock crystal was located which was used for making jewelry. Found stone 

hammers ƻƴ aŀƭƛ ~ǘǳǊŎ ŎƻƴŦƛǊƳ ǘƘŜ ŜȄƛǎǘŜƴŎŜ ƻŦ ƳƛƴƛƴƎ ŀǘ ǘƘƛǎ ǎƛǘŜΦ  

The richness of the territory of today's Serbia in mineral raw materials enabled the establishment of mining and 

metallurgy centers at the beginning of the Iron Age. In some mining areas, such as the Timok zone, copper mining 

and metallurgy have been maintained without interruption from the Prehistory, through the Roman and Medieval 

mining, to the present day. 

Since the beginning of mining and copper ore melting, there has been a problem of the disposal of slag resulting 

from metal melting. Archaeological findings indicate that prehistoric miners solved that in a way that is 

recommended even today, they used pits in which ore excavation was completed. The rationality of prehistoric 

miners is reflected in blending damaged metal objects, tools, and weapons. Due to the importance and the value of 

copper and bronze, damaged items were not thrown away, the metal from which they were made was used as a 

raw material for melting and creating new tools and weapons.  

The emergence of the division of labor and the development of new skills such as pottery and mining created the 

conditions and triggered some forms of exchange or trade. Exchange varied depending on the distance from the 

place where it was performed, or the length of the transport of goods. For the exchange of goods such as flint, 

obsidian, vermilion, copper and later bronze, it was necessary to have some form of organized exchange. We are 

not aware of the terms of exchange, nor how they were determined, however, there is material evidence which can 

determine that they come from certain mines or mining areas. We do not even know who the participants in 

exchange were. For weapons and tools, they may have been nomadic hunters, and for metals maybe nomadic 

herders, but that is just a guess. After the appearance of permanent settlements, later cities and states, special 

expeditions were organized for trade and robbery [21]. 

A more complete and reliable reconstruction of prehistoric mining is not possible due to lack of more detailed data. 

As a rule, a lot of history - few saved traces. For the lack of data, one of the culprits is time, people say it "destroys 

the ravages of time"; the longer the period, the lower probability to preserve factography. Another culprit is much 

more devastating: later civilizations that have destroyed the remains and traces of previous mining operations by 

their activities. 

 

 

 
 
 
Tetradrahm Skordisk, coins of the Celtic tribe founded 

by Belgrade - Singidunum, 3rd / 2nd century BC [47] 

 
The mining of Illyrian, Thracian and Celtic inhabitants on the territory of Serbia is indirectly testified to only by 

discovered silver and copper coins that were minted. 

 

 

 

 

 

 



2.  THE ROMAN EPOCH 
 

The Romans were initially agricultural people, predominantly minor farmers who respected the right of ownership. 

During the strengthening and the expansion, their commitment to land remained, but they were increasingly 

turning to military and administrative affairs. Trade was left to members of lower social classes, foreigners, and even 

slaves, and had no high place in the Roman system of values. Mining was developed in all ore-forming areas of the 

empire. 

Archaeological sites of Roman mining and metallurgy, mining shafts, metallurgical furnaces, foundry pots, molds for 

casting, grime, slag etc. are frequent traces on the territory of the Balkans. Mining-metallurgical activities were 

especially intensive on the ground of Eastern Serbia. They began at the end of III century and lasted to the first half 

of V century AD. The invasion of the Huns and the fall of the border on the Danube in 441 suspended mining 

activities to the last quarter of V and early VI century when the fortifications, cities, and mining were renewed. 

 

 
The Roman epoch, picking, cleaning and washing ores,  

left ς an export shaft with a winch for manual moving, right ς horse-drawn [26]. 
 

With the invasion of the Avars and Slavs in late VI or early VII century, mining died out. It is noted that the mining 

centers from the Roman period and the medieval Serbia are in the same areas where mining-related activities took 

place at the end of the Neolithic and early Eneolithic Age.  

With the arrival of the Romans in the regions of today's Serbia, the technology of ore excavation was significantly 

improved. They no longer used stone hammers and axes but iron tools. The importance of mining to the Roman 

Empire is testified to by the striking fact that the position of the mines affected the construction of roads, which had 

to pass through areas of mining activities. 

In the territory of ǘƻŘŀȅΩǎ Serbia, during the Roman rule, the most important mining centers were on Kosmaj (Babe, 

{ǘƻƧƴƛƪΣ DǳōŜǊŜǾŀŎύΣ !ǾŀƭŀΣ YǳőŀƧƴŀ, Kopaonik, Rudnik, Novo Brdo and Rogozna mountain near Banjska. In IV century 

AD Rudna glava also became an important center. Insufficient exploration of most of these sites does not allow their 

detailed discussion, Stojnik and Guberevac have preserved underground galleries and slag dumps, which gives a 

slightly better reconstructive picture of the mining activities in this period.  

On Kopaonik, at the site of ½ŀƧŀőŀƪ όYǊŜƳƛŏƛ), a metallurgical complex from the end of III and early IV century was 

discovered. The most numerous mining operations residues were found on the south side of the site, with a number 

of furnaces for smelting.  The most important Roman metallurgical centers include Kraku Lu Jordan near YǳőŜǾo at 



the confluence of the Brodica River in the Pek. It was built in late III century and destroyed by fire in late IV century 

AD. The expansion and strengthening of the Roman Empire are reflected in mints. One of the major mints in the first 

half of III century was in Viminacium (near Kostolac), which initially minted copper and later silver coins. Metal for 

the needs of mints was obtained from YǳőŀƧ mines ores. Archaeological evidence suggests that the metal from the 

ores from the territory of today's Serbia was transported to the center of the empire; only small quantities of metal 

were intended for local use. 

 

 
The most important mining and metallurgical centers in the territory of Serbia during the Roman rule 

 

The exploitation and processing of clay in the Roman period had special significance. With the arrival of the Romans 

in our region in I century AD, the construction activity took hold. The main construction materials were stone and 

brick. The importance of the production of brick is best evidenced by the fact that the brick workshops were 

primarily military, and then imperial, belonged to the city, and finally became private. The control of brick and 

pottery products was very strict. All larger military camps had their workshops for the production of bricks, which, as 

a rule, had to be out of the settlement. As the settlement spread, workshops had to be relocated. They made bricks, 

water and sewage pipes, construction elements, ceramic products of broad purpose.  

 

 

 

Coins of Roman money 

 
In Viminacium, a pottery and crafts center with larger furnaces for bricks and smaller furnacese for ceramics was 

discovered. As a rule, furnaces from that time were buried in the ground on three sides, and the side with the 

firebox remained open. Craftsmen center in Viminacium was covered, and on the north side closed with a solid wall, 

so that the loss of thermal energy was reduced to a minimum. Bricks and other products of clay in Viminacium 

carried label LEG VII CL. This is the seal of the Legion that made bricks. More such centers were discovered in the 

ǘŜǊǊƛǘƻǊȅ ƻŦ {ŜǊōƛŀ όbƛǑ, Sremska Mitrovica, etc.). Manufacture of bricks and their quality were strictly controlled. The 

furnace was not allowed to be opened without the presence of an official who separated bricks according to quality. 

The most quality ones were taken for the needs of the state, then for military purposes, and what remains was used 

for free trade. Places of clay mining in Viminacium were slightly away from the crafts center. 



Most of the data were provided by the archaeological research of smelters and slag dumps for lead-zinc ore. In 

addition to copper, lead, zinc, and iron, obtaining gold and silver had the highest importance and priority. 

Archeological research on Kraku [ǳ WƻǊŘŀƴ ƴŜŀǊ YǳőŜǾƻ ŘƛǎŎƻǾŜǊŜŘ ŀ ŎǊŀŦǘǎ ŎŜƴǘŜǊ ǿƛǘƘ ŀƴ iron foundry, which was 

probably also a center for gold panning from the alluvial deposits of the surrounding rivers of BrodicaΣ aŀǑƪŀ ŀƴŘ 

Gornji Pek. At this site, a fortification and plants for making ceramics and metal processing from III and IV century 

were discovered. 

 

 
 

Viminacium, a ceramic furnace  

and brick furnace tunnel [8]. 

 
An important Roman lead and zinc mine was on the mountain of Rudnik. Archeological traces were destroyed by 

modern surface mining of lead and zinc ore.  

Roman mining on the ground ƻŦ ǘƻŘŀȅΩǎ {ŜǊōƛŀ was a powerful industry. It worked under the special regime and 

enjoyed the imperial exterritoriality. Every major shoot belonged to the state, i.e. the Emperor and the imperial 

treasury. The state monopolized the foundries and leased ore excavation. As a substructure of all civilizations, the 

mining of the Roman Empire as well was overshadowed by the social upgrade and was characterized by certain 

oppression. It left traces not only in material remains and written documents but and in architecture, fine arts, and 

literature.  So set and organized mining shared the fate of the Empire. It was at its peak during the greatest power, 

fell during the crisis of the epoch of military emperors, and was reborn under Diocletian in IV century. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



3.  MIDDLE AGES 
 

At the end of VI and VII century began the Slovenian colonization of the Balkan Peninsula. The Slavs and Avars 

penetrated and spread over the entire Balkans to the Adriatic and the Aegean Sea. After looting and destructing, the 

Avars mainly withdrew, and the Slavs stayed and by permanent settling took away the territories of the eastern part 

of the Roman Empire which was later named Byzantine. The whole Balkan Peninsula faced changes in the ethnicity 

of the population and the rule of the Slovenian tribes was established [36]. 

On the earliest history of the Serbs in the new environment, except for fragmentary and insufficient archaeological 

materials, there are no other saved data. According to the testimony of Byzantine Emperor Constantine VII 

Porphyrogenitus (913-959), the Serbs moved to the Balkans at the time of Emperor Heraclius (610-641) with his 

consent. By the occupation of land cultivated way back in ancient times, the Serbs were engaged in agriculture, 

livestock breeding, beekeeping, hunting, and fishing. Numerous archeological findings confirm that metals were 

widely used for making weapons and tools (hoes, shovels, plows, scythes, sickles), simple smelting furnaces and slag 

were found, but there is no response to how in the early Middle Age obtained metal [35]. It is certain that from the 

homeland they brought some experiences on metal processing, especially iron, which was important for the 

production of weapons and tools. Possible indicators of dealing with mining in the new country are the Slovenian 

mining terms such as grno, okno, ruda, rupa. Some of the terms were taken over by the neighboring nations, e.g.  

the Hungarians have the elements from Slovenian mining terminology [36].  

DǳǊƛƴƎ ǘƘŜ ǊŜƛƎƴ ƻŦ ǘƘŜ ŦƛǊǎǘ bŜƳŀƴƧƛŏi, metallurgy of iron, lead, copper, and money forging were developed, but 

there is no data on mining production. The earliest mention of the Serbian coins dates from the period of the reign 

of King Stefan the First-Crowned (1196-1227). Silver and copper coins were forged also by King Stefan Radoslav 

(1227-1233), his son and successor. Samples of the coins point to the fact that the metal from which they were 

forged came from Serbian mines [36]. A pause from developed Roman mining to its renewal in the Middle Ages 

lasted for several hundred years.  

 

  

Serbian state at the time of King  
Stefan UroǑ I and territories of  

district masters 

YƛƴƎ {ǘŜŦŀƴ ¦ǊƻǑ I Nemanja IV (1223-
1276) with his son Dragutin,  

Sopoŏŀƴƛ Monastery. 



The launch of the mining production in medieval Serbia started in mid-XIII century with the arrival of the Saxon 

miners. They quickly restored mines in Serbia and Bosnia, ore-forming locations known from the Ancient and the 

Prehistoric age.  

There are two assumptions on where the Saxons came from and under what circumstances they settled in Serbia. 

One is that the Saxons came from Transylvania at the time of the Tartar invasion (1241-1242), and the other is that 

they came as colonistǎ ŀǘ ǘƘŜ ƛƴǾƛǘŀǘƛƻƴ ƻŦ YƛƴƎ ¦ǊƻǑ I (1243-1276). They are first ƳŜƴǘƛƻƴŜŘ ƛƴ ǘƘŜ ŎƘŀǊǘŜǊ ƻŦ ¦ǊƻǑ L, 

with the site of action in Brskovo.  

 

The archeological sites of the Prehistoric mining and more 
important centers from the Roman Age and the Medieval Age 



Thanks to the Saxons, Brskovo quickly gained the organization modeled by what they brought from their homeland. 

The Saxons, as Brskovo citizens, participated in the management of the city, enjoyed the autonomy, had their 

prince, church, clergy and the autonomous judiciary. From Brskovo they moved when needed. They appeared on 

Rudnik at the end of XIII century, and in ¢ǊŜǇőŀ ŀƴŘ bƻǾƻ .ǊŘƻ ŀǘ ǘƘŜ ōŜƎƛƴƴƛƴƎ ƻŦ ·L± ŎŜƴǘǳǊȅΦ ¢ƘŜƛǊ ŀǊǊƛǾŀƭ 

introduced a more advanced production technology and the basics of mining rights. They embedded their 

knowledge and culture in the Serbian environment, introduced mining terminology, regulated mining centers and 

the like. Many toponyms preserved in Serbia are reminiscent of the Saxons. In medieval Serbia, gold, silver, copper, 

ƭŜŀŘΣ ȊƛƴŎ ŀƴŘ ƛǊƻƴ ƻǊŜǎ ǿŜǊŜ ŜȄǇƭƻƛǘŜŘΦ .ȅ ǘƘŜ ǎǘǊŜƴƎǘƘ ƻŦ ǘƘŜ bŜƳŀƴƧƛŏƛ state, it can be concluded that the mines 

were rich and abundant. Mining was the outline of the wealth, economic, political and military power of medieval 

Serbia. Travel writers of the time recorded the legend of the wealth of Serbian mines. Frenchman Bouchard in 1332 

wrote: "At the moment, Serbia has hundreds of gold mines and as many silver mines. In addition, there are silver 

mines that are just being discovered." Kratovil in 1454-1455 wrote: "But what is most important regarding Serbia is 

that gold and silver can be found there as water is found in springs, that along rivers you may find gravel in which 

there is gold as much as in India; Serbian gold is, by the way, more beautiful," Known gold panning sites on gold-

bearing rivers are: the Pek, ǘƘŜ .ǳƪƻǾŀőƪŀ ǊƛǾŜǊ, ǘƘŜ [ƛǎƛőƧƛ potok, ǘƘŜ YƻƳőŀ, the wŜőƛŎŀΦ Lƴ ǘƘŜ ǾŀƭƭŜȅ ƻŦ ǘƘŜ aƭŀǾŀΣ 

next to Novakov stream old shafts and galleries were discovered. In Veliki Bubanj in Jokin stream, pyrite and gold-

bearing quartz were discovered. 

     

King Stefan Radoslav 
(1227ς1233) 

King Milutin 
(1282-1321) 

Brskovͦ  9ƳǇŜǊƻǊ 5ǳǑŀƴ 
(1331-1355) 

5ŜǎǇƻǘ {ǘŜŦŀƴ [ŀȊŀǊŜǾƛŏ 
(1402-1427) 

 

Medieval Serbian coins 
 
The development of mining and metallurgy caused the strengthening of trade and crafts, raised new cities. There 
were numerous centers of medieval mining with developed urban life and colonies of traders from Dubrovnik. 
Mining mechanization and equipment was functionally significantly improved or new was devised, made and 

introduced. For the sake of safety, miners introduced supporting of underground rooms by wooden supporting 

units, piston pumps made of hollowed trunks were used for removing water from pits, wooden exporting machinery 

powered by water, man or domestic animal was used for ore extracting. The use of fire and water for the 

destruction of rocks and the descent in the exploitation work to a greater depth caused the need for pits ventilation.  

 

 

 

 

 

 

 

 

 

 

 

 
Medieval mining 
center [45] 



For this purpose, miners constructed fans on the principle of bellows or water wheel. In pit transport, they used 

slope mines and carts, and for the transport of ore to the smelter, they used reinforced horse - or ox - drawn carts. 

The period also promoted the novelties in the preparation of mineral raw materials, introduced the use of 

mechanical and hydro-separators and stone wheels for ore fragmenting. Innovations on the existing equipment and 

machines, design of new structures and construction of equipment are only part of the creativity of medieval 

miners.  

 

   

 

Medieval mining technique and technology,  
G. Agricola - On Mining and Metallurgy in XII Chapters, 1556 

 

These are the beginnings of the emergence of new technical fields, mechanics, and mechanical engineering, which 

will be found in educational programs in engineering schools and the economy only in XIX century. 

Written and illustrative material on medieval mining left by Georgius Agricola in his work On Mining and Metallurgy 

in XII chapters (De Re Metallica Libri XII) has an exceptional value for the historiography of European medieval 

mining, but also for the reconstruction of the picture of Serbian mining industry in the Medieval Age. 

It is interesting to compare contemporary and medieval mining machines. The analysis shows that there are no 

significant differences in functioning, they differ in construction materials. In the Middle Ages, this was 

predominantly wood, significantly less metal. Today we use metals, alloys, sintered and other contemporary 

materials. Another difference is the sources of moving, medieval machines were moved by domestic animals or 

man, and contemporary by electric engines and internal combustion engines. This confirms the old wisdom that 

neither the world nor the history starts with us. 

Due to the growing needs of crafts and trade control, "royal squares" were formed where it was only permissible to 

trade in goods, and the ruler had a priority during  sale  or  purchase.  

 

Georgius Agricola (Glauchau, 1494 - Chemnitz, 1555), real name Georg Bauer, a physician, 
a philosopher, a diplomat, a writer, a theologian, (al)chemist, a mining expert, an 
environmentalist, a mineralogist. He enrolled at Leipzig University in 1514, where he studied 
philosophy, philology, and theology. He continued his improvement and education studies in 
1524 at University of Bologna and Padua, then Florence, Venice, and Rome, where he 
acquired doctor's degrees in medicine and philosophy. During his stay in Italy, Agricola 
showed particular interest in geology, mineralogy, mining and metallurgy, met practical 
mining and smelting. Upon his return from Italy in 1526 he worked as a doctor in Chemnitz, 
and then Joachimsthal, where at the time deposits of silver, cobalt, copper, and lead were 

exploited. He is the author of very important historical work On Mining and Metallurgy in XII Chapters (De Re 
Metallica Libri XII). The work was printed in Basel in Latin in 1556. The following year a translation into German was 
published. 



Part of  the  tax  on  sales  on  "royal squares" belonged to the ruler. In XIII century the most important "royal 

squares" were: Brskovo, wǳŘƴƛƪΣ wƻƎƻȊƴŀΣ ¢ǊŜǇőŀΣ bƻǾƻ .ǊŘƻ ŀƴŘ ¢ǊŜǑƴƧƛŎŀΦ  From XIII to XVI century, numerous 

mines were opened, here we note only a few: Brskovo, Novo BrdoΣ .Ŝƭƻ .ǊŘƻΣ YƻǇƻǊƛŏ, Janjevƻ όDǊŀőŀƴƛŎŀύΣ YǳőŀƧƴŀΣ 

aŀƧŘŀƴǇŜƪΣ ¢ǊŜǇőŀΣ wƻƎƻȊƴŀΣ wǳŘƴƛƪΣ {ǊŜōǊŜƴƛŎŀΣ ½ŀƧŀőŀΣ YǊǳǇŀƴƧΣ wǳŘƛǑǘŜΣ ¢ǊŜǑƴƧƛca, hǎǘǊŀŏŀ, Novi Majdan 

όDǊŀőŀƴƛŎŀύΣ .ǳǎƻǾŀőŀΣ tƭŀƴŀΣ YǊŜǑŜǾƻ, Belasica, ZaplanineΣ ½ƭŜǘƻǾƻΣ YǊŀǘƻǾƻΣ 2ŀƧƴƛőŜ, ¿ŜǊŀǾƛŎŀΣ DƭǳƘŀǾƛŎŀ ŜǘŎΦ [35]. 

 

  

5ŜǎǇƻǘ {ǘŜŦŀƴ [ŀȊŀǊŜǾƛŏ Nemanja VII (1389-мпнтύΣ ŦƻǳƴŘŜǊΩǎ ŦǊŜǎŎƻΣ aŀƴŀǎƛƧŀ aƻƴŀǎǘŜǊȅ and 
/ƻŘŜ ƻƴ ƳƛƴŜǎ ƻǊ bƻǾƻōǊŘǎƪƛ /ƻŘŜΣ ŀ ǎŜǘ ƻŦ ƭŀǿǎ ǇǳōƭƛǎƘŜŘ ōȅ 5ŜǎǇƻǘ {ǘŜŦŀƴ [ŀȊŀǊŜǾƛŏ ƻƴ WŀƴǳŀǊȅ нфΣ мпмн 

(preserved in several copies, the most important is the illustrated copy from XVI century kept in SASA Archive) 

 

aƛƴǘǎ ƛƴ ƳŜŘƛŜǾŀƭ {ŜǊōƛŀ ŎƻǳƭŘ ōŜ ŦƻǳƴŘ ƛƴ wǳŘƛǑǘŜΣ {ǊŜōǊŜƴƛŎŀΣ {ƳŜŘŜǊŜǾƻΣ tƭŀƴŀΣ ¢ǊƎƻǾƛǑǘŜΣ wŀǎΣ .ǊǎƪƻǾƻΣ YƻǇƻǊƛŏΣ 

½ǾŜőŀƴΣ tǊƛȊǊŜƴΣ tŜŏΣ tǊƛǑǘƛƴŀΣ bƻǾƻ .ǊŘƻΣ {ƪƻǇƧŜΣ hƘǊƛŘΣ {ƪŀŘŀǊ ŀƴŘ .ŀǊ ώорϐΦ  Minting was the privilege of the rulers. 

Mines were obliged to concede a part of the mined ore to the ruler. It was a tax that was called urbur and it was 

collected by urburari.  

Mining production and trade with metal took place freely; it was allowed to acquire permanent ownership over a 

mine, the so-called heritage. Next to mines and mining centers, or squares, customs were placed that were leased 

by the ruler. Mines could have multiple owners. Allowed division of ownership of a mine was into 2, 4, 8 or 16 parts 

(deo, pars, par, pai). In proportion to the number of parts that they owned, the owners, as members of the mining 

associations, were entitled to profits, but also had to bear an appropriate part of the costs. Miners are engaged in 

mines in one of the three waysΥ όмύ ˩ngaging for a definite period; (2) ́oday, we would say service contract or 

payment by the length of excavated corridor or the quantity of extracted ore; and (3) LŜƳǑŀǘ, the owner assigns the 

miner a part (percentage) of excavated ore. Besides the miners diggers, there were ǑŀŦŀǊƛ who were experiential and 

professional people who managed work in the mine.  The residents of Novo Brdo, the most developed mining 

center at that time, asked from DŜǎǇƻǘ {ǘŜŦŀƴ [ŀȊŀǊŜǾƛŏ to pass a law and he formed a body of 24 good men who 

drafted the law. To avoid, we would say, a conflict of interest, the Despot formed a body of professional people who 

were not from Novo Brdo.  Code on mines or Novobrdski law is a set of laws that Despot Stefan Lazareviŏ published 

on 29 January in 1412. It is a unique monument of the legal science of medieval Serbia which by its legal and 

historical value exceeds national frames. In addition to the law on mines, the text contains the provisions relating to 

the organization and life in Novo Brdo. Code on mines ƻŦ 5ŜǎǇƻǘ {ǘŜŦŀƴ [ŀȊŀǊŜǾƛŏ precisely defines the ownership of 

mines, working conditions in mines, maintenance obligations, the duration of the interruption of work, protective 

measures, standardized mining tools and accessories. Reminiscent of modern standards?  In a broader sense, Code 



on mines testifies to the economic power and order of Serbian country at the time. Academician {ƛƳŀ 0ƛǊƪƻǾƛŏ ƴƻǘŜǎ 

regarding the Code: "When the Mining Code became known, it turned out that a great number of its Articles had 

already been translated into Turkish and saved in the Saxon law."  

 

  

 

Novo Brdo, left - reconstruction XIV century,  
right - view of the part of the restored fortress of the upper town [48] 

 

Thanks to the mineral wealth of medieval Serbia, rulers invested large sums of money in spiritual and cultural uplift, 

in the construction of magnificent monasteries and churches, their arrangement and rich furnishing. If not for the 

medieval mineral resources, Serbia today would not have so many monasteries and monastery treasuries.  The Novo 

Brdo mine was the leader by gifts that helped monasteries with large quantities of silver. In Novo Brdo, the so-called 

glamsko silver was excavated, which contains a significant amount of gold, which is why its value is higher.  Vojislav 

WƻǾŀƴƻǾƛŏ ǎŀƛŘΥ ϦCǊƻƳ the seventies of XIV century, Serbian sources on Novo Brdo are numerous and substantial.  

Prince Lazar gave (from Novo Brdo, ŀǳǘƘƻǊΩǎ ƴƻǘŜ) to Ravanica Monastery 150 liters of silver annually (one liter or 

libra is 327.9 grams), and to 5ǊŜƴőŀ Monastery 50 liters, which together amounts to app. 1,600 coins." By the 

decision of Despot Stefan [ŀȊŀǊŜǾƛŏ, Hilandar Monastery also enjoyed income from Novo Brdo in about 100 liters of 

silver annually. The Despot donated to other monasteries from Sveta Gora as well, for example, Vatoped with 60 

liters, Lavra of St. Atanasije with 20 liters of Novo Brdo silver annuallyΦ 5ŜǎǇƻǘ 7ǳǊŚŜ added to Lavra another 60 

liters, and to Svimen Monastery he donated 50 liters per year.  According to the records of Broquière and 

Kapistrant, the annual income of Novo Brdo mine was more than 120,000 coins. This information, although refers 

only to Novo Brdo and may not be completely reliable, clearly highlights the importance of mining for medieval 

Serbia.  

 

TURKISH CONQUEST 

Turkish conquest of the territory of medieval Serbia and mines did not happen at once; it took about half a century. 

The first more significant mining center that fell into Turkish hands was Kratovo (1395). The real danger over the 

Serbian mines from Turkish invaders was felt during the offensive of Murad II (1438-1439). Then, bƻǾƻ .ǊŘƻΩǎ 

importance came to the fore, both in measuring forces in battles with the Turks and in the attention it drew in 

contemporaries in Europe who followed the events.  



 

The Turkish conquest of the 
territory of medieval Serbia and  
the mines lasted about half a 
century. The strength and 
significance of Novo Brdo is 
reflected in the determination of 
the power with the Turks and in 
turning Europe's attention to 
events. The conquest of Novo Brdo 
started in 1412 and the fall of 
1441, the agony lasted until 1444 
when the city was definitely 
enslaved and killed. The golden 
epoch of the mine and the city is 
over and never returned. 

Reconstruction [47]  

 

With the fall of Novo Brdo under the Turkish rule, its golden epoch ended and was never restored, and Novo Brdo - 

a golden and silver town, was completely forgotten.  Ottomans became the lords of all mines in the Balkans in the 

second half of XV century, but for them, mining was an activity difficult to understand. In line with their tradition 

and the state regulation, they included mining centers in the SultanΩǎ has - a set of goods whose income served for 

state needs, to finance permanent and hired army for military campaigns. Like the Sultan, civil servants as well, and 

even deserving individuals and warriors had their hases. The organization of such a structure and its lack of interest 

in investing in improvement and development led to the disappearance of medieval mining. 

 

 

 

 

 

 

 

 

 

 

 

 



4. XVIII CENTURY 

With the fall of Serbian medieval state began the collapse of mining. Miner suspended work and rested mainly from 

XVII to XIX century.  Taking a part of Serbia in early XVIII century, the Austrian military administration, after the 

ŎƻƴŎƭǳǎƛƻƴ ƻŦ tƻȌarevac Peace, by order of the court war council, started to open mines. The Austrians were well 

aware of our mines. In the valley of the Pek they started the works in the village of Crnajka, Majdanpek, and YǳőŀƧƴi, 

ŀƴŘ ƛƴ ~umadija region they worked on Avala, Kosmaj and Rudnik. They restored the production and exploited 

copper in Crnajka, copper and iron in Majdanpek, lead and iron on Rudnik and silver-forming lead ƛƴ YǳőŀƧƴŀΣ ƻƴ 

Kosmaj, and Avala for two decades. They unsuccessfully attempted gold panning in the Morava River. Under the 

Austrian despotism, the population was leaving the occupied regions, causing the lack of manpower to work in the 

mines which was probably the reason why mining during the Austrian occupation neither advanced nor succeeded. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



5. XIX CENTURY 
 

After the First Serbian Uprising in 1804, there was the need for lead, iron, copper, silver, gold and gunpowder, and 

the leaders of the uprising, with Karadjordje at the helm, tried to renew mining in Serbia. But for restoring the 

complex activity of obtaining and processing ore, there were neither professionals nor skilled labor.  Numerous data 

suggest the efforts to bring professional people and Austria that zealously hindered and prevented that. Quasi-

friendly Austria was thoroughly interested in the situations in Serbia and therefore flooded the border area of 

Serbia, and Serbia, with spies.  The first news of mining in Serbia, November 26, 1807, from an Austrian spy from 

Kovin reads: "In Serbia, there are many professionals, and even more will be recruited. They will work on rich mines 

whose main location is Rudnik. According to Rodofinikin, these will, as soon as the works are completed, mint their 

own money. Two Germans have arrived already, but no one knows where they come from." 

 

  

 

 

The First and Second Serbian Uprising is not only the beginning of the restoration of Serbian statehood, 
but also the beginning of the re-emergence of Serbian mining. Due to the need for lead, iron, copper, silver, 

gold, and gunpowder, the insurrection tries to restore mining 
 

The rebels and the people had to work secretly, which probably resulted in a lack of records on mining activities at 

that time. Mining cover-up is spoken of in the letter of Russian diplomat Rodofiniki dated 02/11/1808, who says: "I 

will not talk about silver mines because I cannot tell anything specific about them." Rodofinikin, however, knew 

everything, two days after he was with two Russians, probably mining experts, on Rudnik.  

Prota Mateja Nenadoviŏ in his Memoirs often wrote about the needs of the insurgents for gunpowder, he rarely 

mentioned lead. From this, we can conclude that the supply of lead was secured from own mines.  

One of the attributes of statehood is own money. Copper and silver were then used for minting. According to A. Iviŏ, 

with the report of Petrovaradin commander Hiller, of 24 January 1811, Prince Meternik was sent three coins that 

YŀǊŀŚƻǊŚŜ ŦƻǊƎŜŘ in Topola in "in great abundance.Ϧ LǾƛŏ found the coins in Vienna and stated this was the money of 

Ottoman Sultan Selim III from 1789 only made in a more primitive manner. It was minted by a Turkish artisan.  

Given that the lack of knowledge and expertise was a ƳŀƧƻǊ ǇǊƻōƭŜƳΣ tǊŀǾƛǘŜƭƧǎǘǾǳƧǳǑői Soviet (today we would say 

Government) made a decision in 1806 to bring 35 professional Saxon miners and one engineer. It is not known how 

many of them came, but in 1806 mining operations began on Avala. Two years later (1808) iron and copper were 

exploited on Rudnik, as stated "for casting and forging war material." The production of silver is also noted, and they 

probably obtained lead as well, although there is no record. On Rudnik, two shafts were activated, in Krasojevci 

(today Bezdan), and at the site called tŜŏƛƴŀ. The smelter and mint were in Majdanska reka. Lead ore, except on 

Rudnik, was exploited in ǘƘŜ 5Ǌƛƴŀ ǾŀƭƭŜȅΣ ƻƴ !Ǿŀƭŀ ŀƴŘ YǳőŀƧƴi as well.  



Serbia requested help from Napoleon. On August 16, 1809, Karadjordje wrote to him: "Serbia has great wealth in its 

bosom, with ores of gold, lead, saltpetre, wood for galleys, innumerable cattle that no province in Europe can 

compete. This belief does not require anything but a few artisans familiar with mineralogical science and trade. " 

The problem of the lack of professionals is seen from the following data as well. The first manager of insurrectionary 

mines was Petar Novakoviŏ 2ŀǊŘŀƪlija, a hajji, freikorp, and diplomat. As a member of the diplomatic mission in 1807 

in Bucharest, he requested from general Michelson two Russian officers "who will train the Serbs in mining 

operations." 

Mining works on Rudnik were managed by Stefŀƴ ¿ƛǾƪƻǾƛŏ Telemak, who came to Serbia from Vienna as a student of 

medicine. He was the secretary of the SovietΦ [ŀȊŀǊ !ǊǎŜƴƛƧŜǾƛŏ Batalaka wrote about him: "He came to Serbia in 

mid-мултΦ ! ƴŀǘƛǾŜ ƻŦ 2ŜǊŜǾƛŏΣ ŀ ǾƛƭƭŀƎŜ ƻƴ ǘƘŜ ƻǘƘŜǊ ǎƛŘŜ ƻŦ CǊǳǑƪŀ DƻǊŀ, lying on the Danube. First, he was sent to 

mines known to have lead ore. This was done with him because he, among other sciences, attended chemistry. " 

{ƛƳŀ aƛƭǳǘƛƴƻǾƛŏ {ŀǊŀƧƭƛƧŀ mentioned him in 1826 as a distinguished expert although he was not a mining engineer.  

Having failed to develop, mining was off with the collapse of the uprising in 1813. In addition to the lack of expertise 

and knowledge in ore exploitation and processing, failure of the uprising mining could be explained by the fact that 

ore was obtained from deposits with complex ores of lead, zinc, copper, silver, arsenic and iron, which was an 

unsolvable problem not only for the time but even much later.  

Leading Serbian people of the time deserve respect and admiration for the efforts they made to revive Serbian 

mining, and in particular for the readiness to take into account knowledge and expertise. The First Serbian Uprising 

was only the beginning of the renewal of the Serbian state, but also the beginning of new Serbian mining.  

After the Second Serbian Uprising in 1815 and diplomatic efforts to obtain as many privileges as possible, until the 

Edict in 1830 which granted Serbia the autonomy with borders recognized in 1812, followed by the Edict in 1833 

which gave Serbia six more nahijas, and the creation of conditions for independent decision-making and opening to 

the world, the economic steps of Prince MiloǑ hōǊŜƴƻǾƛŏ were aimed at the reconstruction of mining.  

 

  

 

 

 

 

 

 
 
In the year of the Second Serbian Uprising Davy 
lamp (Humphry Davy), was designed, whose use 
significantly reduced the number of accidents in 
mines.  

 

 

Prior to concrete decisions, the Prince in 1834 turned to renowned mining expert Baron Herder, the royal mining 

manager in Freiberg, to get an expert opinion and assistance to make "the mineral wealth useful for the Serbian 

fatherland" and asked, through an unknown intermediary (it is assumed that it was Dimitrije wŀŘƻǾƛŏΣ ŀ ƳŜǊŎƘŀƴǘ 

from Vienna) to suggest a number of mining experts to assist in the opening of some mines in Serbia. Herder 



answered the Prince in October 1834 with a suggestion "On the employment of mining experts and workers in 

Serbian mining." SatiǎŦƛŜŘ ǿƛǘƘ ǘƘŜ ŀƴǎǿŜǊΣ tǊƛƴŎŜ aƛƭƻǑ invited Herder to come to Serbia and personally see the 

potential of mineral resources.  Through Transylvania and Banat, Herder arrived in 1835, and from 24 August to 31 

October, while visiting Serbia, he studied the geological structure, explored the abandoned mines and sources of 

thermal water. He submitted a report upon returning to Kragujevac to Jevrem Obrenoviŏ. Summarized, the report 

was published in Serbian in 1845 titled Mining trip to Serbia, and in German in whole in Pest in 1846 (Herder S. A. W, 

"Bergmänische Reisen in Serbien," Verlag von K. A. Hartleben, Pesth, 1846). It was the first and for a long time the 

only professional publication on the deposits and mines of Serbia. On Zeljin mountain, near Rudnjak, he discovered 

a new mineral which he called "mƛƭƻǑƛƴϦ ōȅ tǊƛƴŎŜ aƛƭƻǑ.  

Upon returning to Freiberg, Herder began to write about the study of Serbian mineral goods, but fell ill and died in 

1838. HerderΩǎ visit, review and report from the trip to Serbia had a decisive impact on the further course of mining 

in renewed Serbia. This was the beginning of a new history of Serbian mining.  

As much as the prospection of abandoned mines and the proposal he gave in his report were significant for the 

future of Serbian geology and mining, it was more important that Heder suggested and convinced tǊƛƴŎŜ aƛƭƻǑ that 

he needed to educate his own mining personnel. In a letter dated 26 April 1837, he proposed ǘƻ aƛƭƻǑ ǘƻ ǎŜƴŘΣ ŀǎ 

soon as possible, young Serbs to study mining at the Mining Academy ("Sobald wie möglich, einige junge Serben auf 

die Bergakademie zu senden, um hier die Bergwerksmeisterschaften zu erlernen... ") whose education he would 

take care of when they came to Freiberg.  

Then there was a new HerderΩǎ letter dated 6 May 1837 dedicated to the same subject in which he detailed the 

method of education at the Mining Academy in Freiberg, and suggested that the Prince should send at least three to 

four young men who would spend five years in training, which would be enough to master theoretical and practical 

knowledge. Annual maintenance would be 250 ducats for each. 

Herder's proposal on the education of mining engineers was undoubtedly accepted and in early June in 1837, the 

Prince sent a proposal to Soviet. At the solemn Assembly on Ascension Day in Kragujevac, a decree was issued "on 

sending few students of ours to Saxony to study mining." Already on June 12, the Prince's command was published 

"to send around twenty young men up to 15 years of age to study mining in Saxony," By the end of the month the 

schools selected 25 young men that should be sent to study in Freiberg in the fall.  

Sending young men to study in Freiberg was postponed by the disease and death of Baron Herder in 1838 and 

tǊƛƴŎŜ aƛƭƻǑΩǎ descent from the throne. 

 

 

Sigmund August Wolfgang Baron Herder (Bikerburg, 1776 - Dresden, 1838), a mining 
and metal smelting engineer, a geognostician, a lawyer, a son of famous German 
philosopher and poet Johann Gottfried Herder. The love of young Herder towards 
mineralogy and geology was inspired by his godfather Goethe, with whom he went for long 
walks. He graduated in 1800 from the Mining Academy in Freiberg and obtained a doctoral 
degree in 1802 in Wittenberg. He was one of the leading mining experts of his time, he 
worked in the mines of Saxony and in other German states and principalities, in the mines of 
Austria, Transylvania, Hungary, Norway, Poland, and Sweden. He was a professor of the 
Mining Academy in Freiberg. 

 



 

 

 

 

 

 

 

 

 

 
!ƴ ŜƴǘǊŀƴŎŜ ǘƻ ǘƘŜ ƳƛƴŜ ƻŦ YǳőŀƧƴŀΣ 
the second half of XIX century 

 

The first track on the education of young Serbs in the field of mining in XIX century leads to ±ǳƪ YŀǊŀŘȌƛŏ, who in 

1834 sent his son Sava to the Mining Academy in Petrograd, to study mining as an alumnus of the Russian Empress. 

Sava died after three years as one of the best students. Vuk, who did not write about mining, by sending his son to 

study mining showed the understanding of the importance of mining for the future Serbian state. He wrote on 

tǊƛƴŎŜ aƛƭƻǑ "I do not know whether you know that my late son was in the corpus of senior engineers, where 

officers are prepared to dig ores and manage quarries, and so I hoped to welcome him, to see him in his field (on 

Rudnik or Kopaonik mountain) where he would serve to our homeland. 

The regency of minor Prince Mihailo together with the Soviet decided to send a few boys for schooling. The number 

depended on the cost of education, and the intention was to send the best and the poorer. They chose four: Ivan 

aŀǘƛŏ (1817-?) from JadarΣ 5ƧƻǊŘƧŜ .ǊŀƴƪƻǾƛŏ (1819-1869) from Belgrade, Stevan Pavlovƛŏ (1820-1862) ŦǊƻƳ ~abac 

ŀƴŘ ±ŀǎƛƭƛƧŜ .ƻȌƛŏ (1820-?) from the village ƻŦ 2ǳƳƛŏ. As the scholars of the Ministry of Education, on 13 October 

1839, they went to study at the Mining Academy in Chemnitz (Austria). Chemnitz was chosen instead of Freiberg 

due to lower costs of schooling. Despite poor previous academic preparation, poor initial knowledge of German and 

more than modest scholarships, Serbian students studied hard and completed their studies within the deadline. The 

first Serbian mining engineers returned from studies in December 1844 and in January 1845 were immediately sent 

to work in the Department of Trade of Ministry of Finance, led by Jovan GaǾǊƛƭƻǾƛŏ. He, however, failed to employ 

them, and soon there was a conflict with him. Djordje Brankoviŏ during 1849 completed a year of service in the 

State Geological Institute in Vienna, and thus officially became the first Serbian geologist.  

This was the beginning of schooling of Serbian mining engineers. By the end of XIX century, mining studies were 

completed by 18 Serbian engineers at prestigious European mining academies and universities in Freiberg, St. 

Petersburg, Pshibram, Leoben, Clausthal, Berlin, Paris, Yekaterinoslav, Zurich, Liege, and Mons.  

Ami Boué came to Serbia with a French geologist and topographer, a Czech botanist and zoologist, for the research 

of the Balkans in the spring of 1836. Prince aƛƭƻǑ welcomed them and organized all local authorities to be at their 

service during the trip. They began geological in other studies in Belgrade, on the way to Krarujevac they visited 

Avala and Kosmaj, after Kragujevac they visited Rudnik, Kopaonik, Novi Pazar, PŜŏ ŀƴŘ tǊƛǑtina, and then continued 

to explore Macedonia, northern Greece and western Bulgaria. From Bulgaria over Pirot and Bela Palanka he arrived 

in Sokobanja where tǊƛƴŎŜ aƛƭƻǑ ǎǘŀȅŜŘ.  


