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ABSTRACT
Roman Gold and Silver Mining in the Central Balkans and Its Significance 
for the Roman State
Dragana Mladenović

This paper offers a reassessment of the archaeological evidence for the organization, 
scale and significance of the Roman silver and gold mining in the Central Balkans. 
The focus is on two provinces, Dalmatia and Moesia Superior, which contained the 
majority of the region’s mineral resources, roughly corresponding to the modern 
states of Bosnia and Herzegovina, Serbia, and Kosovo. In contrast to Iberia or Dacia, 
the Central Balkans have thus far been underrepresented in mining syntheses in the 
Roman Empire, and, consequently, the importance of the region in the metal supply 
of the Roman Empire has been critically underestimated. This paper argues that 
the Central Balkans were the Roman Empire’s main source of silver bullion from the 
second half of the second century until at least the first half of the fourth century A.D.

KEYWORDS
Dalmatia, Moesia Superior, Roman mining, gold, silver, metal supply
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1	 Conquered in the last decades of the first century B.C. and first years of the 
first century A.D.1, the Central Balkans remained in Roman possession continuously 
for the next five centuries2. In Dalmatia and Moesia Superior, the two administrative 
units into which the region was divided (Fig. 1), mining was quite possibly the most 
important aspect of provincial economy, undertaken on an industrial scale3. Despite 
of that, the Central Balkans have thus far been underrepresented in the syntheses of 
mining in the Roman Empire, and consequently, the importance of the region in the 
metal supply of the empire has been critically underestimated. While administrative 
arrangements of Roman mining in the Balkans have received some attention in the past, 
it is the archaeological evidence that has been very much ignored. This paper will thus 
first bring together and summarise the archaeological evidence for the organization, 
technology, and scale of Roman silver and gold mining in the Balkans, before offering a 
reassessment of significance of these operations for the supply of precious metal to the 
Roman state.

1	 This article stems from a paper presented at the Oxford Conference on Mining, Metal Supply and Coinage 
in the Roman Empire (1–2 October 2010), which was submitted in 2011 for publication in the »Oxford 
Studies on the Roman Economy« vol. 5 (eds. A. K. Bowman and A. I. Wilson). The current iteration of the 
paper represents an updated version, created in 2023 following the apparent cancellation of the planned 
volume. I thank the JdI editors and the anonymous reviewers for the critical reading of the manuscript; their 
comments and suggestions helped improve and clarify it.

2	 On historical background of the area, see Wilkes 1969; Mócsy 1974.
3	 Škegro 1999; Mladenović 2009, 70–81.
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Geology
2	 Owing to complex geology, metalliferous deposits are plentiful in the region 
(cf. Fig. 1)4. Gold and silver mineralization appears in various districts and only sources 
that were exploited in Roman times will be mentioned here.
3	 In Dalmatia gold occurs in gold-bearing pyrite veins, as attested in the vicinity 
of Fojnica and Mt Vranica (see also Fig. 3). The gold grades of these deposits can vary 
from 2–3 g/t to over 60 g/t of ore5. Furthermore, the diluvial and alluvial deposits of 
central Bosnia, in the valleys of the Vrbas, Laštva, Fojnička Reka, and Neretvica, contain 
gold, with a recovery rate of 0.1 to 2 g/t of ›washed‹ material6. Two potential sources of 
gold can be found in the territory of Upper Moesia. First, the valleys of the Timok and the 
Pek in the north-east, where gold was washed out of the alluvial deposits. The richness 
of gold-bearing gravels of the Pek valley has been estimated at 288.8 mg of 86 per cent 
gold per cubic metre of gravel7. Further south, in the area of Kopaonik and the plain 
of Kosovo, gold can be found in the lead-zinc deposits at 6 g/t. Here, silver and gold are 
found together with a silver grade of 108 g/t and a gold grade of 2.7 g/t of ore8.
4	 Silver is much more plentiful in the region, and, in all cases, silver is linked 
to tertiary lead-zinc deposits, largely associated with galena and lead sulphosalts, with 

4	 BRGM – UNESCO 1982, Sheets 5 and 8; Moores – Fairbridge 1997, Bosnia and Hercegovina: 86–93, Serbia: 
786–789; Heinrich – Neubauer 2002. On metallogeny of the study region more specifically, see Janković 1997; 
Palinkaš et al. 2008.

5	 Ramović 1999, 10.
6	 Ramović 1999, 11.
7	 Simić 1951, 321 f. and table 86.
8	 Savić 1954/1955, 287. The figures represent mean values.
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only the former being used in the Roman period for the extraction of silver. Silver 
grades vary significantly between ore deposits, with cited values ranging from 100 g/t 
(Srebrenica) to 1,000 g/t (Kosovo) and up to 2,400–4,000 g/t (Rudnik)9. In the area of 
Srebrenica, lead ore appears in an oxidized form, which is easier to smelt and is close 
to the surface, making it a very attractive, easily accessible source10.

Pre-Roman Mining
5	 The described mineral wealth fostered an early development of metallurgy in 
the region (Fig. 2), in particular relating to lead, copper and bronze. The Central Balkans 
is, in fact, a cradle of some of the earliest metallurgy in Europe11. During the second half 
of the sixth millennium B.C. copper metallurgy developed on several Vinča culture sites 
in Serbia and Bosnia, with metallurgical production evidence displaying very advanced 
technical characteristics12. The ore was clearly mined locally and a number of early 
copper mines have been registered, the oldest and best studied being that of Rudna 
Glava in eastern Serbia. Over forty investigated shafts yielded material belonging to 

9	 Ramović 1961, 36; Monthel et al. 2002, 40 f., though it is not always clear if authors are presenting mean or 
maximum values. Monthel et al. 2002 represent an official government ore database and one would assume 
that mean values are being given, though the figure for Rudnik seems extremely high. For an alternative 
assessment of the Rudnik ore, see Stojanović et al. 2018.

10	 Simić 1973, 71 f.
11	 Jovanović – Janković 1982, 29–35; Bogosavljević-Petrović 2006. For a recent overview of early Balkan 

metallurgy and relevant archaeometallurgical research, see Radivojević – Roberts 2021.
12	 Radivojević – Rehren 2016.
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the Gradac phase of the Vinča culture, radiocarbon-dated between the late sixth and 
mid-fifth millennium B.C., making Rudna Glava the oldest documented copper mining 
site in Euroasia13.
6	 While mining and metallurgical traditions were carried on and further de-
veloped14, closer to the time of the Roman conquest the evidence of metal production 
becomes scarce and largely indirect. This is not to say that metal production did not con-
tinue through the Iron Age and up to the time of the Roman conquest; there is sufficient 
circumstantial evidence to show that it did, as will be presented below. In fact, it is highly 
likely that the competition for and control of the metal sources was one of the factors 
that gave rise to the formation of the Iron Age tribal federations and proto-urbanization 
in the region15. The physical evidence cited in support of local metal production claims 
is, however, not as unambiguous as is often presented.
7	 In Dalmatia, the rise of new Early Iron Age groups such as the Glasinac cul-
tural complex has been linked to the exploitation of rich deposits of iron. Evidence of 
iron metallurgy of the first millennium B.C. is identified at twenty-seven sites, mostly 
in eastern Bosnia (cf. Fig. 2)16. Slags and other metallurgical residue are reported, but 
details are sometimes too vague to be able to confidently attribute this evidence to ore 
smelting. Remains of pre-Roman mining have not been registered; it is probable that 
later works destroyed any traces. The site with workings closest to the Roman occupa-
tion is Majdanište in Blagaj-Maslovar, with ironworking slag dated to the second and 
first centuries B.C.17.
8	 Regional extraction of silver likely started in the fifth century B.C., judging by 
the appearance of locally produced belts and plaques with a distinct decorative style 
(Mramorac type objects)18, at the time when silver ornaments were almost completely 
absent from neighbouring cultural circles. Some of the partially investigated fortified 
sites have been linked to ore smelting, like Krševica-Kale, Brazda-Gradište, and Hisar19. 
The processing of silver-rich ore is postulated based on the remains of kilns, slag, and 
mills of ›hopper-rubber‹ type20. Such mills are known from Thasos and Olynthos, where 
their identification as ore mills rather than grain mills is based on residue analyses21, 
and have been associated with mining operations elsewhere in Greece22. None of the cit-
ed evidence can be taken as straightforward proof of ore smelting, however, and even if 
it were, the scale of such activities thus far documented is insufficient to account for the 
regular metal output that would have been required to support local silver coinages that 
appear in the last couple of centuries B.C. We must therefore conclude that much of the 
Pre-Roman Iron Age (PRIA) metal production took place away from the hillforts, likely 
in some of the same locations as later Roman and medieval extraction, the workings of 
which destroyed earlier evidence. PRIA material has indeed been noted in the area of 

13	 Jovanović – Janković 1982, esp. 75; Stanojević 1990; O’Brien 2015, 40–47.
14	 Mehofer et al. 2021.
15	 In Dalmatia, it was the control of iron sources that drove these processes (Garašanin 1982), while, in the area 

that was later to become Moesia Superior, the key metal was silver (Vasić 1987, 659; Mladenović 2009, 184).
16	 Čović 1999, esp. 81; Škegro 2000, 56–59.
17	 Basler 1999, 103.
18	 Vasić 1987, 664; Cvjetičanin 1994.
19	 Other such sites include Pezovo- Vukosija, Jošanička Banja, Cernica, and Djerekare (Čerškov 1969, 16–18; 

Sokolovska 1992, 415; Bogosavljević-Petrović 2006; Mladenović 2012, nos. 171. 245. 306. 617. 794. 853. 1168). 
Some of the claims recently made about the metallurgical evidence from the hillfort of Hisar, alleging iron 
production datable to the fourteenth/thirteenth century B.C. (Stojić 2006, 105), have proven controversial and 
cannot at present be taken as reliable (for a reassessment, see Kapuran 2017).

20	 A recent survey of millstones from Krševica-Kale does not relate them to ore grinding (Popović – Kapuran 
2007), but early excavators report some being found in the vicinity of a preselected ore deposit (Mikulčić – 
Jovanović 1968); without a residue analysis both grain and ore remain likely alternatives.

21	 Robinson – Graham 1938, 326–334; Moritz 1958, 42–52; Muller 1979.
22	 e. g. in the Laurion district (Conophagos 1980, 220–222).

https://gazetteer.dainst.org/place/2065827
https://gazetteer.dainst.org/place/2067008
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Roman mining activities on Kosmaj and in the Pek valley23, as well as at several loca-
tions in ancient Dardania (modern southern Serbia and Kosovo), such as Lece-Rimski 
Cirk, Novo Brdo and Vrbovac24. The Hellenistic site of Zlatno Gumno/Gumnishtë, in the 
vicinity of Novo Brdo mine25, was a likely centre of PRIA metal extraction in the area, 
judging by a silver-rich metallurgical debris in the surface scatter that surrounds it; the 
site remains uninvestigated.
9	 While we lack direct archaeological evidence of PRIA metal production, cir-
culation patterns and recent research into Ag isotope signatures of locally minted coins 
attest to not only continued but likely also intensified mining activity in the Central Bal-
kans. The earliest local coinage is that of Damastion, dated between 395 and 325/320 B.C. 
(or 280 B.C. at the latest)26, minted under clear first Greek and later Paeonian influence, 
both in technical characteristics and iconography27. Although the sequence of issues 
and chronology of minting is well established, the location of the city remains unknown 
and various theories have been put forward28. Most scholars today agree that it is in the 
interior of the Balkans, and more precisely in the territory of Dardania, that one should 
look for Damastion29. The only source to mention Damastion is Strabo (7, 7, 8; 8, 6, 16) 
who places it in the Illyrian lands and refers to Greeks from Chalcidice as having settled 
there. Since Damastion coins bear certain similarities to the coinage of Olynthos, and 
Greek material and Olynthian-type mills were found in Dardanian settlements, this 
statement could well be true30. Novo Brdo has been identified as a likely source of silver 
used in Damastion coinage31, based on the Ag isotope and trace metal composition.
10	 From the end of the third and the beginning of the second centuries B.C., 
the Central Balkans were swamped by imitations of the tetradrachms of Philip II. The 
coins of the earliest type, the so-called Serbian group32, were made of high-purity silver, 
weighing 12–13 g. The largest number of individual finds and the only known hoard 
come from Kosovo and Southern Serbia, with only single specimens known from the 
rest of the Balkans. The authority behind these issues is not clear, and there is no space 
here to talk about the nature of this and other local coinages, but, judging by their 
distribution, they certainly used some source of the Central Balkan silver – mines in 
eastern Bosnia33, northern Serbia34, and Kosovo35 have all been suggested.
11	 The last century and a half prior to the formal Roman takeover of the Central 
Balkans was a time of intensive warfare, details of which remain largely obscure36. No 
community issued its own coins in this period, and it is possible that general insecurities 
and political turmoil caused a disruption in mining operations. It is also equally possible 
that a right to mint independently was lost following one of the many defeats, but that 
silver was still extracted and handed over as tribute. Currently, we simply have no 
way of knowing. Future isotope and trace metal composition analyses of local coinage 

23	 Davies 1938, 408; Todorović 1968, 14.
24	 Simić 1951, 240; Čerškov 1969, 18, 79 f. n. 28; Mladenović 2012, nos. 845. 1063. 1743.
25	 Alaj 2019, 297–303; Gassmann et al. 2022, 16.
26	 May 1939, 45. 187.
27	 The weight standard was a 3.40 g Paeonian drachm (May 1939; Ujes – Romić 1996).
28	 For an overview, see Ujes – Romić 1996; Škegro 2000, 64–67; Ujes 2002.
29	 Mirdita 1975; Sokolovska 1990, 22; Ujes – Romić 1996. Coin circulation seems to indicate a Dardanian 

provenance as well (cf. May 1939, 7. 200; Popović 1987, 27; Sokolovska 1990, 16; Ujes – Romić 1996, 82–86; 
Ujes Morgan 2011).

30	 cf. May 1939, 31.
31	 Westner et al. 2023. Coinage of Paeonian rulers can also be potentially linked to the Novo Brdo ores; Zletovo, 

which has a similar isotope signature, remains an alternative silver source for either coin emission.
32	 Popović 1987, 39–41 table 3.
33	 Jovanović 1995.
34	 Pink 1939, 127–129.
35	 Saria 1924/1925, 99.
36	 Mócsy 1974, 31–52; Papazoglu 1978.

https://gazetteer.dainst.org/place/2065845
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circulating in the wider Balkan area, like the later series of the Philip II tetradrachm 
imitations attributed to the Scordisci, could provide a clue.

Roman Takeover of Mining Works
12	 One would expect that the Romans did not waste much time in taking posses-
sion of the local mining resources, of which they must have been aware. In Macedonia, 
Britain or Dacia, the Roman state moved in with impressive speed to explore precious 
metal mines and take control of already developed mining systems37, and evidence from 
Germany and Hispania Citerior suggests that metal resources were used even before 
Roman rule was established there in full38.
13	 Though there is little physical evidence of Roman mining operations in the 
Central Balkans that can be archaeologically dated to the first half of the first century 
A.D., the existence of gold mining in Dalmatia (nat. 33, 67) and Dardania (nat. 33, 12) 
is, however, mentioned already by Pliny the Elder. Furthermore, an Augustan date has 
recently been proposed for several lead ingots that have either been found in the region 
or can be linked to the local sources via isotope analyses39. If interpreted correctly, these 
objects indicate that the mines were taken over and exploited while the conquest of 
the Central Balkans was still ongoing, mirroring contemporary practices in Spain and 
Germany. Though tight and direct imperial control of mining resources will become 
the trademark of imperial exploitation in the Central Balkans, in these early conquest 
years several notables might have received a mining concession as a sign of imperial 
gratitude for their role in the conquest, or have independently pursued private mining 
investments in the region40.
14	 Gradually, the mines of Dalmatia and Moesia Superior were organized into 
a number of mining districts under Roman control, the exact extent of which is highly 
speculative41. Some believe that the mining districts bore the names of the resident 
native groups, and that this should be taken as an indication of a gradual takeover of 
the mining works by the state42. Under such scenario, it is highly likely that local com-
munities were forced to work the mines, as a part of their service obligation or munera. 
Florus seems to provide a confirmation of such development when he states that during 
the time of Augustus the defeated Delmatae were forced to extract gold for the Roman 
state (epit. 2, 25)43.

Physical Remains of Roman Precious Metal Mining
15	 It should be stressed that no mining region of the Central Balkans has ever 
been the subject of a systematic survey. The reasons for this are multiple. The fact that 
Dalmatian and Upper Moesian mining districts belong to different administrative enti-
ties, both in Roman times and in recent history, has had an impact on their study, as the 

37	 Liv. 45, 18, 3. Burnham et al. 2004, 329 f.; Zmudzinski 2007, 59–90; Hirt 2010, 334.
38	 Germany: Cass. Dio 56, 18, 1–3, Eck 2004; Spain: Liv. 34, 21, 7, Curchin 1991, 31.
39	 This includes ingots from Kuršumlija (IMS IV, 136), Jasenovik (IMS IV, 135), and the Metallo Messallini ingot 

from a private collection that has recently became available for study (Rothenhöfer et al. 2018).
40	 Dušanić 2008; Rothenhöfer et al. 2018.
41	 Dušanić 1977a, 69–79; Dušanić 1980, 26–37. Hirt’s survey of imperial mining organization provides a detailed 

account of different interpretations and supporting evidence, to which this paper would have very little to 
add (Hirt 2010, 56–74).

42	 Dušanić 1980, 41, though many of the names are not attested pre-conquest and some could equally be 
topographical.

43	 The reliability of Florus could be questioned, as he was writing a century later (cf. den Boer 1972, 1–18), but 
similar fate of defeated communities has also been recorded for Spain (Flor. epit. 2, 33, 52; 2, 33, 59–60, Cass. 
Dio 54, 11, 5, cf. Alföldy 2000) and Britain (Tac. Agr. 32, 4), and was certainly not an unusual imperial strategy 
(Hirt 2010, 147. 334 f.).
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experts who studied them tended to stay within their own areas (ancient or modern). 
The fact that past scholars on the topic were mostly historians has led to the administra-
tive side of the Roman occupation being best understood, but at the same time material 
evidence was largely ignored. Furthermore, Roman mining took place in some of the 
most inhospitable landscape of the Balkans, which poses serious limitations on access to 
evidence. Today, after the tragic events of the 1990s, yet new divisions and the remains 
of military operations and landmines represent further obstacles to systematic study.
16	 As with all of ancient mining, much evidence was systematically destroyed 
in the course of later extraction. This is particularly true for the region of Kosovo and 
silver mines of eastern Bosnia. In such areas one is forced to rely on records of early 
modern travellers and mining companies for details of earlier works that have since dis-
appeared; these are unfortunately far from perfect, as they rarely distinguish between 
Roman and medieval workings. The best quality evidence comes from areas that were 
not worked after antiquity, such as central Bosnia and the Kosmaj area, the latter even 
allowing for the tentative quantification of Roman operations.
17	 While only gold and silver mining will be presented here, it should be remem-
bered that there were other significant Roman mining enterprises in the two provinces 
that left substantial remains, like iron mining in the valley of the Japra (north-western 
Bosnia)44, and on the eastern slopes of the Stara Planina mountains in south-east Serbia 
and Bulgaria45. These works will be touched upon only to provide further evidence on 
regional mining and metallurgical technology, but their workings will remain outside 
the scope of this paper. Another area omitted from this survey is the Osogovo range, 
on the border between Serbia, North Macedonia and Bulgaria, though it is customarily 
listed as one of the regions of Roman precious metal mining in the Balkans46. It seems, 
however, highly unlikely that this mining area provided precious metal in any great 
quantities – while it is true that argentiferous galena occurs in the Blagodat-Osogovo 
district, the silver content in the ore is so low that any mining there would have been 
primarily for lead47. Furthermore, evidence of Roman mining in this region is little more 
than anecdotal, with older works being overwhelmingly of a Saxon date, thus offering 
little to aid our understanding of Roman operations.

Gold Mining
18	 The gold mines of central Bosnia, the aurariae Delmatae48, were the most cele-
brated Central Balkan gold-producing region (Fig. 3)49. Gold was washed out of alluvial 
deposits of the river Vrbas and its tributaries, and mined out of pyrite and quartz veins 
in the surrounding mountains. Unfortunately, our knowledge of remains in this area 
rests almost entirely on accounts of late nineteenth-century Austro-Hungarian survey-
ors, sent by the imperial administration to assess the mining potential of this newly 
acquired land. All subsequent studies, with an exception of Wilson, either repeat their 
information or provide fewer archaeological details50. Although non-systematic in ap-
proach, these nineteenth-century accounts are of unique value; they present the only 

44	 Basler 1999; Škegro 2000, 113–136.
45	 Giorgetti 1983, 22.
46	 cf. Davies 1935, 227 f.; Davies 1938, 412.
47	 A conclusion reached by Westner et al. 2023, 12 in a recent survey of possible silver sources in the prehistory 

of the Central Balkans.
48	 CIL III, 1997.
49	 Imamović 1976; Bojanovski 1982; Škegro 1999; Škegro 2000, 69–82.
50	 The most detailed account is in Škegro 2000, 73–78. Wilson forthcoming provides a reassessment of the 

evidence though usage of modern satellite technology and current knowledge of Roman hydraulic mining 
techniques; conclusions obtained this way have been largely confirmed by Wilson’s later visit to the sites 
(Andrew Wilson, personal communication 25.10.2023).
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existing first-hand descriptions of the remains, and are written with a mining engineer’s 
expertise and insight. Wilson’s research has proven them to be highly accurate.
19	 The large deposits of river gravel accumulated along river banks bear evi-
dence of gold washing (panning) out of alluvial deposits. Such sterile dumps have been 
recorded in the valleys of the Vrbas, Lašva, and Vrela51. Rücker reports some of the 
gravel heaps to be up to 200 m long, 30 m wide and 8 m high52. Gold-washing heaps 
cover an area of ca. 300 ha in Gomionica, near Fojnica, with other significant quantities 
being reported from neighbouring villages53. Another concentration can be observed in 
the vicinity of Kiseljak, in Ostružnica and Gromiljak, the latter spreading over a thou-
sand hectares54. Both Rücker and von Foullon describe water channels in relation to 
placer workings, as well as gravel dumps which lay in rows, which as I will argue later, 

51	 Rücker 1896, 19–33.
52	 Rücker 1896, 29.
53	 Conrad 1870, 222; von Foullon 1892, 42. 44; Rücker 1896, 19 f. 61–64.
54	 Škegro 2000, 77.
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represents evidence of sluicing. Though gravel dumps must have been a striking feature 
of this landscape in the past (toponyms Gomionica and Gromiljak both stem from words 
for a pile or a heap), today much of what the early mining engineers have described is 
obscured either by vegetation or modern development55.
20	 In the same region but at higher altitudes, gold-bearing pyrite and quartz veins 
were explored by opencast mining. Interestingly, underground prospecting seems to be 
limited to the bottom of the opencasts, and does not occur on its own. Such opencasts 
have been recorded in the vicinity of Fojnica and Novi Travnik, and on Mts Vranica and 
Rosinj. Conrad, in his 1870 account, reports several hundred mines on the slope of Mt 
Rosinj alone56. Twenty years later, in a more systematic survey, von Foullon determined 
many of these to be prospecting pits (Fig. 4), between 6 and 12 m in diameter and up 
to 12 m deep. He further recorded between sixty and seventy larger opencast mines in 
the 2-km zone between the river valley and the mountain ridge57. Clearly, the landscape 
of Mt Rosinj was an intensively worked one, where numerous attempts were made to 
locate ore veins, many unsuccessful.
21	 The largest gold mine in the area is at Uložnica, on Mt Vranica, where Walter 
reported a large opencast nearly 1 km long, 10 to 150 m wide, and up to 10 m deep; from 
the floor of the mine thirty-one mining shafts were dug, ranging between 3 and 5 m in 
diameter58. The author also described an 850-m long water channel and a water basin 
at the edge of the opencast that is still clearly visible today (Fig. 5)59. Glicksman proposed 
identifying the remains described by Walter as an installation for hydraulic mining, that 
is a hushing tank with water channels running between it and the opencast60, which 
appears the only plausible interpretation.
22	 Hushing seems to have been used to excavate another large opencast in 
the vicinity, Crvene Zemlje (250–300 m long, 50–60 m wide, and up to 30 m in depth). 
Walter records two parallel aqueduct channels that bring water to the edge of the 
opencast, the higher one running in a rock-cut channel and the lower one through 
a pipe61. At the lower end, large stone clearance dumps, still visible today, testify to 
washing operations that were subsequently performed within the opencast by means 
of ground-sluicing (Fig. 6).
23	 I would furthermore propose that placer deposits higher up the mountains 
were sometimes also attacked by sluicing. In the vicinity of Tješilo and Kreševo, both in 
the area of Fojnica, similar large dumps of sterile gravel have been observed, separated 
by deep ditches, at times as much as 10 m deep. Although identified as possible evidence 
of sluicing for gold very early on62, this has been rejected since »such a technique could 
not be employed at high terraces without a source of running water«63. Knowing that 
the Romans had means of bringing water to these higher altitudes, there is no reason 
to reject the original interpretation of these deposits as a result of sluicing for gold 

55	 I would like to thank Rick Spurway for making the recorded material from his upcoming documentary 
on Roman gold mining shot on locations in Central Bosnia in September 2023 available to me and for 
permission to use an aerial image of Uložnica remains in this paper (Fig. 5). I am also grateful to Andrew 
Wilson for sharing with me his observations from that expedition and allowing me to reproduce his 
photographs from Mt Rosinj and Crvene Zemlje here (as Fig. 4 and 6).

56	 Conrad 1870, 221.
57	 von Foullon 1892, 23–26.
58	 Walter 1887, 154.
59	 Walter 1887, 155.
60	 Glicksman 2009, 101; Wilson forthcoming is of the same opinion.
61	 Walter 1887, 159.
62	 Skarić 1935, 27 f.
63	 Andjelić – Ibrahimpašić 1999, 223.

https://gazetteer.dainst.org/place/2066365
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prospection. As mentioned before, judging by their position, some of Rücker’s accounts 
also relate to sluicing, particularly those in the upper reaches of the Lašva64.
24	 It is hard to be specific when it comes to the second gold-mining region, the 
valleys of the Pek, Mlava, and lower Timok in eastern Serbia, north-eastern Moesia Su-
perior; this region is believed to comprise the metalla Aeliana Pincensia, with a centre in 
Pincum (Fig. 7)65. Unfortunately, this area is under-researched, and while there is plenty 
indirect evidence in the form of metallurgical sites, as well as vague general references 
to remains of gold washing66, no detailed account of the remains and their scale can be 
provided67.

64	 Rücker 1896, 19–33, see esp. figs. 14. 15.
65	 Hirt 2010, 73.
66	 e. g. Wellisch 1917, 148.
67	 A pilot survey of archaeological remains of Roman mining in this area was undertaken in 2011 under the 

leadership of Gerda Sommer von Bülow (Römisch-Germanische Kommission, DAI, Frankfurt) and Gabriele 
Körlin (Deutsches Bergbau-Museum, Bochum), but was soon discontinued due to limited funding and the 

4

Fig. 4: A prospecting pit on the 
south slope of Mt Rosinj

5

Fig. 5: Uložnica, remains of a water 
channel running along the edge 
of a series of small opencasts; 
stone clearance dumps are visible 
on the bottom left of the image
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25	 The region of the Pek and its tributaries is dotted with ancient mines that 
provided a variety of metals (Zlot, Bor, Majdanpek, Kučajna, Rudna Glava, and Brodica 
are some of the mines with confirmed Roman-period works)68, but the main value of the 
region lay in its auriferous deposits. Gold was recovered on the surface from auriferous 
sand and placer deposits of the Pek and Brodica, and on a much smaller scale from 
primary deposits, mainly the auriferous quartz veins, as indicated by a number of mills 
for ore-grinding found in the area69. Gold was washed on the Pek, its tributaries, and 
the Timok as well, as evidenced by large deposits of river gravel along the river banks70. 
Wellisch, an Austrian mining engineer sent to evaluate Serbian gold sources during the 
First World War occupation, reports »traces of opencast gold mining and panning, slag
heaps and decayed tunnels« in the vicinity of Majdanpek that he attributes to Roman 
activities, but, unfortunately, gives no further details71. To what extent these remains 
can be attributed to Roman-period prospection is hard to tell without further research, 
since gold washing on these rivers has persisted, in the traditional way, through the 
Middle Ages into modern times. Stone troughs found in Roman layers show almost no 
difference in shape from the wooden ones still used today72.
26	 Most of the sites investigated in the area seem to be from Late Antiquity, 
although coin finds indicate exploitation as early as the first century A.D. Fortified 
metallurgical sites dominate, of which the site Kraku’lu Jordan was the only one to be 
significantly excavated. Furnaces and other evidence of gold smelting were discovered 
within the fortification, as well as workshops for the production of metal tools, pottery, 
and possibly window glass73.

complexities of the work. No updated records were created (Gabriele Körlin, personal communication 
10.03.2014; Marija Jovičić, Museum of Mining and Metallurgy, Bor, personal communication 16.08.2023).

68	 Dušanić 1977a, 74–76.
69	 cf. Tomović 2000, n. 23.
70	 Dušanić 1977a, 74–76; Tomović 2000, n. 23.
71	 Wellisch 1917, 148.
72	 Djokić 1987–1990, 137 f.
73	 Bartel et al. 1979; Werner 1985; Tomović 2000. For other investigated sites in the area, see Kondić 1982; 

Petković 2009.

6

Fig. 6: Stone clearance dumps 
from washing operations within 
the opencast at Crvene Zemlje
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27	 Further south, other mining clusters can be identified in the hinterland of 
Naissus, on the north-western slopes of Stara Planina and in the Vlasina valley (Fig. 8). 
Texts from Late Antiquity indicate sources of iron74 and gold75 in the Remesiana area. 
In the upper Timok valley, archaeological investigations have been directed towards 
fortified metallurgical sites, which can be found in abundance on the slopes of Stara 
Planina. Some of these are positioned so that they provide protection for the mining 
operations and the traffic along the valleys. Many of them, as well as the auxiliary fort 
at Ravna (Timacum Minus), show metallurgical processes taking place within the forts. 
In the case of Ravna, ore was possibly brought from further away to be smelted76. The 
smelted ore was rich in gold, silver, copper, and iron, while analyses of the slag indicate 
primarily gold and silver extraction77.
28	 Dating of the gold-mining works described is notoriously difficult and there 
is almost no direct datable evidence from the mines themselves. Chronology is there-
fore based on literature, epigraphy, and finds from the related settlements. The earliest 
evidence from the Pek valley dates from the first century A.D., but intensification of the 
works does not seem to take place until the early or mid-second century. A particular 

74	 Prok. aed. 4, 4.
75	 Paul. Nol. carm. 17, 269; Nicetus of Remesiana, De symbolo, fr. 3.
76	 Petrović 1995.
77	 Jovanović 1986.
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rise can be observed in the years after the aurariae of Dacia were abandoned in 272, 
with some indications that experienced gold metallurgists might also have come over 
from Dacia at that point78.
29	 As for Dalmatia79, if Florus can be trusted, gold was extracted even during 
the conquest period (epit. 2, 25). As mentioned before, there are several first-century 
A.D. sources that refer to gold mining in Dalmatia80, which would speak in favour of an 
early date. One can also suppose that mining was still intensive under Trajan, as one 
of his mining coins of the metalli Ulpiani Delm reverse type, dated to A.D. 112–114, was 
found in a mining context at Ilidža81. This is the last datable piece of evidence, and it is 
impossible at this point to say for how much longer gold mining continued in Dalmatia.

Silver Mining
30	 The main silver-mining region of Dalmatia was in eastern Bosnia, between 
the Jader and the Drina, in the area of Srebrenica (Domavia), belonging administra-
tively to the argentariae Delmaticae et Pannonicae (Fig. 9)82. Roman mining activity was 
particularly concentrated on the north-east slopes of Mt Kvarac, where numerous 

78	 Tomović 2000.
79	 For a detailed account of Dalmatian mining chronology, see Glicksman 2009, 113 f.
80	 Mart. 10, 78; Plin. nat. 33, 67; Stat. silv. 1, 2, 140–157; 3, 3, 85–110; 4, 7, 13–16.
81	 Bojanovski 1982, 96.
82	 Dušanić 1977a, 66 f. Further silver extraction took place in the upper reaches of the Drina, as well as in the 

valleys of the Lim and Čeotina (Škegro 1998, 94 f.; Škegro 2000, 87–91), and while these works follow the 
chronology of the works around Srebrenica, they are on a much smaller scale, less exclusively concerned 
with silver, and poorly known.
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Fig. 8: Evidence of Roman mining 
in south-east Moesia Superior
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mining shafts and galleries were recorded, as well as traces of smelters and slag heaps. 
We owe our knowledge of these remains primarily to mining prospectors sent to 
record them when workings were relaunched at the beginning of the last century83 
and in the 1950s84. In this case, earlier researchers did make a distinction between 
Roman and Saxon works based on the morphology of the remains85 and associated 
archaeological finds86.
31	 Roman works in the surroundings of Domavia seem to follow the veins in 
regular rows87. Walker conducted the most detailed survey of Roman galleries, and de-
scribes galleries of trapezoidal, rectangular and elliptical cross-section with a height 
of 1.1 to 2 m and 0.5 to 2 m wide (Fig. 10). In the upper parts of the mines, they had a 
falling gradient of 15–20°88, while some galleries descended to more than 200 m under 
the ground89. Pogatschnig confirms the large size of some of the galleries, and their en-
trances; a mine at Kovačice had an entrance 3 m high and 2.5 m wide90. The regularity, 
size and style of Roman galleries amazed twentieth-century mining engineers, who de-

83	 Walter 1886; Pogatschnig 1890; Pogatschnig 1894; Rücker 1901.
84	 Ramović 1961; Ramović 1963.
85	 Shape, size and organization of galleries (cf. Walter 1886, 14; Pogatschnig 1890, 128 f.; Davies 1935, 192).
86	 At Krivi Breg, a Roman lamp was found, near the village of Dimnići a second-century lamp and three coins 

of Caracalla, two inscriptions dedicated to Alexander Severus were found in an unspecified local mine 
(Radimsky 1891), while a bronze coin of Constantius II came out of one of the shafts at Crvena Zdonja (Walter 
1887, 134).

87	 Walter 1887, 134; Davies 1935, 192.
88	 Walter 1886, 14.
89	 Ramović 1981, 89.
90	 Pogatschnig 1890, 128 f.
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scribe them as »so well carved as if they were entrances 
to underground buildings«91. Galleries were well appoint-
ed as well, with channels for draining water92, regular 
lamp niches (at Šarene Rupe, every two feet, ca. 60 cm), 
and small alcoves that may have allowed for two-way 
traffic in the tunnel (at Kudrivoda such widenings were 
observed every 30 yards [~ 27 m], within a trapezoidal 
gallery 2 m high, 1.5 m wide at the bottom, and 1 m wide 
at the top)93. Only one opencast mine was recorded, also at 
Kudrivoda by Davies, as being 200 feet wide and 50 feet 
deep (~ 61 × 15 m)94. Kudrivoda seems to be an exception, 
as this technique has apparently not been otherwise used 
in silver mining in the region.
32	 Remains of metallurgy can be found all around 
the area in the form of furnaces and slag heaps mapped 
first by Pogatschnig and later by Ramović95. These re-
mains tend to be grouped in the valley of the Čičevac and 
Majdanski Potok, around modern Srebrenica, between 
Sase and Gradina, and among the Roman ruins at Gra-
dina. The whole area is well connected by roads that all 
converge at Gradina (ancient Domavia), the settlement 
related to mining works that eventually gained first mu-
nicipal and then colonial status96. The site has been par-
tially investigated and a bath complex, metallurgical and 
public buildings, residential areas, and cemeteries were 
uncovered97.
33	 The chronology of silver mining in Dalmatia is uncertain, particularly its be-
ginnings. The earliest graves at the Domavia necropolis are dated to the first century 
A.D.98, while the earliest numismatic evidence comes from A.D. 70s99. Finds intensify 
through the second century, with an imperial procurator being epigraphically attested 
from the mid-second century A.D.100. The profile of both numismatic and epigraphic 
material indicates that the second half of the second and the third centuries were the 
time of the greatest activity in this region101. A bronze coin of Constantius II reportedly 
found at Crvena Zdonja mine102 indicates that some works were carried over into the 
fourth century, but their intensity is significantly decreased, and settlement finds indi-
cate gradual abandonment of the area.
34	 Several clusters of Roman silver-mining activity can be identified in Moe-
sia Superior, the largest ones being in ancient Dardania and organized into metalla 
Dardaniae103. This is the area of greatest mineral wealth and at the same time the area 

91	 Ramović 1999, 16.
92	 Ramović 1999, 16.
93	 Davies 1935, 192 f.; Basler 1999, 95.
94	 Davies 1935, 193.
95	 Pogatschnig 1890; Pogatschnig 1894; Ramović 1961; Ramović 1963. See also Rücker 1901, 53.
96	 Municipal status was granted in the late second century (CIL III, 12741); colonial by the middle of the third 

(CIL III, 12728).
97	 Radimsky 1893; Radimsky 1896; Rücker 1901; Pašalić 1954.
98	 Srejović 1965.
99	 Škegro 1998, 93.
100	 Bojanovski 1982, 104; Škegro 1998, 93 n. 11; Glicksman 2009, 114.
101	 Škegro 1998, 93; Bojanovski 1999; Šačić Beća 2022.
102	 Walter 1887, 134.
103	 Dušanić 1977a, 73 f.; Parović-Pešikan 1987–1990.
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Fig. 10: Gallery of a Roman mine 
at Čumavići
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where remains of Roman mining are worst preserved, due to intensive exploitation in 
medieval and modern times (in the fifteenth century the output of this area comprised 
one fifth of the total European silver production104). As with central Bosnia, one has to 
rely upon patchy and at times anecdotal evidence, often preserved by travellers and 
mining engineers, but even this kind of evidence is scarcer as post-Antiquity workings 
were infinitely more exhaustive.
35	 The first cluster of remains of Roman works can be found in the valley of 
the Ibar, centred around Municipium DD (Sočanica/Soqanicë) (Fig. 11). Both banks of 
the Ibar have been reported to contain evidence of mining and ore processing and 
have yielded inscriptions mentioning procuratores, but systematic investigations have 
not been carried out105. In the area of Sočanica, throughout the eighteenth and nine-
teenth centuries, peasants were finding »pieces of pure lead up to 50 okas [~ 60 kg] in 

104	 Ćirković 1981; Spremić 1999, 690, with older bibliography.
105	 Dušanić 1977a, 72; for remains in the wider area, see Popović 1983; Marić 2019.

Fig. 11: Evidence of Roman mining 
in the vicinity of Municipium DD
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weight«106 which they sold on, indicating possible Roman 
ingot finds. A note from the beginning of the century 
mentions ancient slag covering an area of 6,500 m² in 
the vicinity of the ruins of the Roman town in Sočanica107. 
Two groups of mines can be associated with this centre: 
one in the region of Sokoljača and Borčan, clearly sepa-
rated from the medieval mining complex to the west and 
linked to Sočanica by a road that was visible until recent-
ly; the second on the slopes of Mt Rogozna. In this area, 
on the hills of Zminjak and Plakaonica/Pllakanicë, large 
ore tailing dumps were recorded (at the site of Zminjak 
alone ca. 33,000 tonnes of lead-zinc ore were recorded in 
1926)108.
36	 Once modern works were activated in the area, 
many galleries, whose construction indicated Roman 
workings, were exposed and destroyed, with only few 
incomplete testimonies surviving. The Selection Trust, 
which in the 1930s acquired the Stari Trg mine in Trepča/
Trepça, the largest and wealthiest mine in the area, left 
some accounts of the ›old works‹ that they encountered, 
but without attempting any distinction between Roman 
and medieval remains109. They report encountering 
around 10,000 ancient shafts in the territory of their 
concession, some descending 200 m below ground, with 
old workings having been found 300 m below the surface 
at one time110. The fact that galena seems to have been 
the mineral most sought by the old works111 is consistent 
with, but not exclusive to, the Roman practice. Some of the old shafts that were cleared 
and prospected were »found to connect with extensive galleries and many-chambered 
stopes, the latter often of impressive size«112. Slag heaps, spoil-dumps, adits, and oc-
casional opencast working were also recorded, as were discoveries of ›pig-lead‹, but 
without any further details or photographs. Old works spread to the hills all around: at 
Meljenica/Melenicë (1 mile, ~ 1.6 km, north-east) a »maze of old galleries and stopes« 
was observed, and at Trepča Hill, 1.5 miles (~ 2.4 km) from Stari Trg, still larger stopes 
have been entered. The Stari Trg mine itself was found to be an old opencast associated 
with many shafts; an old adit was cleared, enlarged and remained in use as a drainage 
adit in the new mine113. It is impossible to tell to what extent these descriptions relate to 
Roman mining works, as no associated finds are mentioned and no detailed illustrations 
are provided. A single photograph survives of the ›old works‹ that were encountered 
(Fig. 12), depicting an entrance to a shaft that in its properties resembles Roman shafts 
from the Srebrenica and Lece area, rather than less regular medieval Saxon works, but 
this does not help with attribution of the rest of the record.

106	 Popović 1906, 218. An ›oka‹ is an old Turkish weight measure of approximately 1.25 kg.
107	 Čerškov 1970, 55 n. 97.
108	 Simić 1951, 224; Čerškov 1970, 71.
109	 Full documentation is held in the London School of Economics archives, ref. GB 0097 Selection Trust.
110	 Selection Trust Archive ADD/23, Misc. 2. Also in Titcomb et al. 1936.
111	 Brammall et al. 1930, 1.
112	 Brammall et al. 1930, 1.
113	 Selection Trust ADD/23 contains a cross-section of the mine showing some of the old opencasts, adits, and 

galleries that were cut through. Unfortunately, this does not aid their dating.

12

Fig. 12: Stari Trg mine, locality 
Madjera/Maxhera, a photograph 
from 1927

https://gazetteer.dainst.org/place/2310305
https://gazetteer.dainst.org/place/2311060
https://gazetteer.dainst.org/place/2311258
https://gazetteer.dainst.org/place/2311936
https://gazetteer.dainst.org/place/2311936
https://gazetteer.dainst.org/place/2310928


Dragana Mladenović	 Roman Gold and Silver Mining in the Central Balkans and Its Significance for the Roman StateJdI 140, 2025, § 1–92

200

37	 On the lower reaches of the Ibar, archaeological surveys in the central area 
of Mt Kopaonik have revealed a spectrum of settlement types, including hillforts, met-
allurgical sites, settlements, and necropoleis114. At Zaječak-Kremići, a late antique met-
allurgical centre was excavated revealing at least eight furnaces for smelting ore rich in 
iron, gold, and copper. Slag at the site was estimated at 630 m³ or around 1,000 tonnes, 
but that is much less than its original quantity. Records from the past fifty years show 
large amounts being taken away for reprocessing with modern methods, and with-
out any records for previous periods the original quantity is impossible to determine. 
Remains of shafts, galleries, and opencast works were discovered in the immediate 
vicinity as well, so the site provides evidence of the entire process of metal extraction. 
Though this is a primarily ironworking site, its development and chronology can serve 
to supplement what we know for silver-works, as it has been noted that ironworking 
on Kopaonik through all of the periods never developed on its own, but complemented 
and depended on the fortunes of silver mining further up the Ibar115. Dating of these 
works could thus serve as an additional indication that the extraction of silver in the 
area continued throughout the fourth century.
38	 Further south, another mining concentration can be identified around the 
municipium of Ulpiana (Fig. 13), where a metalsmithing complex and an ore mill have 
been discovered116. Silver and lead mines in the vicinity, at Novo Brdo/Novobërdë and 
Janjevo/Janjevë, are among the richest in the Balkans and have been continuously 
worked since Antiquity. In the Middle Ages, the riches of primarily Novo Brdo enabled 
the rapid economic rise of the Serbian kingdom from the thirteenth century onwards117. 
Silver from these mines, the so-called argentum de glama118, has a high proportion of gold 
(16.6 per cent today, while medieval sources speak of silver containing 25 to 29 per cent 
gold)119. Gold was certainly extracted from this ore in the past, in significant quantities120, 
and it is most likely that Pliny refers to the products of this area as Dardanian gold121. In 
the area to the northeast, along the valleys leading towards Naissus, clusters of Roman 
mining activity have been observed in the vicinity of Lece and Tulare. Several metals 
occur in locally present ores, including gold, lead, copper, zinc and silver, while pre-
liminary analyses of the present slag seem to indicate that, beside precious metal, iron 
was particularly targeted122. It is unknown if a similar dependence, and one suspects a 
symbiotic relationship, existed between these ironworks and precious metal extraction 
in the surroundings of Ulpiana, as was the case with analogous mining centres in the 
Ibar valley.
39	 Unfortunately, constant exploitation has left few traces of older works in this 
region. We know that some galleries discovered in the Janjevo mine were Roman, based 
on Roman coins found in them123. Hofmann, travelling in the late nineteenth centu-
ry, describes remains of mining works around Novo Brdo, traces of opencast mining, 
galleries, and vast amounts of slag. He estimated the total slag quantity around Novo 

114	 Bogosavljević-Petrović 1989; Bogosavljević-Petrović 1995; Mihailović 1997.
115	 Simić 1975, 77.
116	 Parović-Pešikan 1987–1990; Parović-Pešikan – Stojković 1995.
117	 Dinić 1962, 27–95.
118	 Simić 1951, 36–38; Voje 1970.
119	 Savić 1954/1955, 287; Vinaver 1960, 499–501.
120	 The income of the Serbian despots in the thirteenth century has been estimated to be between 120,000 and 

200,000 ducats annually, from just one mine alone (Novo Brdo, which was likely also worked in the Roman 
period, as discussed further in the text); assessments are by Giovanni da Capistrano (1455) and Bertrandon 
de la Broquière (1433), cf. Fermendžin 1892, CMLIV; Bertrandon de la Brocquière 1972, 214.

121	 Plin. nat. 33, 12, 39.
122	 Stamenković 2009, 228–232; Stamenković 2013; Bugarski et al. 2018; for the preliminary analyses of iron 

slag, see Stamenković 2013, 87.
123	 Simić 1951, 229; Čerškov 1969, 34. 83 n. 75.
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Brdo to be more than 100,000 tonnes124, while Savić, writing in the 1950s, found around 
40,000 tonnes still remaining125. The fact that some of the recorded foundries were locat-
ed on higher ground or where water supply would have to be augmented by artificial 
means126 could indicate their Roman date, but this is highly circumstantial evidence 
and not enough to attribute the recorded slag to Roman operations. Roman dating of 
workings at Novo Brdo and Lece currently rests solely on finds from the vicinity of the 
mines127 and the recent attribution of the early first century A.D. Messallini ingot to the 
Novo Brdo metal source via lead isotope signatures128.
40	 In the recent years, a systematic field survey aiming at understanding the 
entire chaîne opératoire of historical metal extraction has taken place in the hinterland 
of Ulpiana (Fig. 14)129. Years of work by a multidisciplinary team have led to mapping 

124	 Hofmann 1893. About three decades later, Hiessleitner surveyed the same region providing further details 
on geology, but without quantifying the surviving remains of slag; evidence of old mining works and tools 
are mentioned in passing, without sufficient detail that would allow for their characterisation or dating 
(Hiessleitner 1927).

125	 Savić 1954/1955, 285.
126	 Hofmann 1893, 599; Savić 1954/1955. For analogous positioning of Roman works in Bosnia, see Rücker 1896, 

25; Andjelić – Ibrahimpašić 1999.
127	 Simić 1951, 240; Čerškov 1969, 18. 79 f. n. 28.
128	 Rothenhöfer et al. 2018.
129	 Körlin – Gassmann 2016; Gassmann et al. 2022.
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Fig. 13: Evidence of Roman mining 
in the vicinity of Ulpiana
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of extensive mining and metallurgical remains. Their efforts have unavoidably been 
largely diachronic, however, comprising evidence from Roman/late antique, medieval 
and Ottoman periods. Reliable chronological attribution of the described material was 
not always possible, though work on dating is ongoing. Typology and analogy, however, 
indicate that much of the recorded works are later in date, and, in many cases, it was 
clear that the observed works have obliterated earlier ones, the extent of which was thus 
impossible to estimate.
41	 Roman coins discovered in the Janjevo mine belonged to Trajan, Constan-
tine I, and Leo I130, dating these works from the second to the beginning of the fifth 
centuries. First-century activity should be supposed as well, as ingots stamped metallum 
Dardanicum were discovered in a Domitianic shipwreck at Caesarea Maritima in Isra-
el131. Since this was the area of intensive PRIA silver exploitation, one can only assume 
that the Romans took over the works relatively swiftly, as the early first-century AD 
Messallini ingot likely confirms132. If one can judge by the material from the associated 
settlements of Ulpiana and Municipium DD, the period of greatest activity was between 
the second and the fourth centuries A.D.
42	 The last significant silver source in Moesia Superior was in the north-western 
part of the province, consisting of the workings on the Mts Kosmaj, Rudnik, and Avala 
(Fig. 15)133. The principal ore in the area is argentiferous galena134. Although probably 
not the most intensively worked of the Roman mining regions, it is in this area that the 
archaeological evidence is the strongest, since few activities in medieval or modern 
times affected its survival135.
43	 The area of Kosmaj has been surveyed on a number of occasions, revealing 
an entire hierarchy of sites: mines, metallurgical centres, forts, villas, and abundant 

130	 Čerškov 1969, 34, 83 n. 75.
131	 Raban 1999.
132	 Rothenhöfer et al. 2018.
133	 Davies 1935, 215 f.; Simić 1957, 71 f. It is not clear to which territoria metallorum this area belonged (cf. 

Dušanić 1977a, 79; Škegro 1998, 90; Marić 2015).
134	 Davies 1935, 216 f. The mineral is occasionally auriferous.
135	 For Kosmaj, see below; for Rudnik, see Jovanović – Mrkobrad 1986; Jovanović et al. 1989; Jovanović et al. 

1990.
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Fig. 14: Mining debris on the 
slopes of Šaškovac/Shashkoc, 
Janjevo area
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evidence of silver and lead extraction, primarily located between villages Stojnik, Babe, 
and Guberevac136. At the beginning of the twentieth century, around 5,000 mining shafts 
were recorded. The pits on the surface seemed to be leading to galleries below, a row of 
them evidently guiding an adit. The outcrops were attacked by opencast trenches and 
the workings follow down veins137. Some of these shafts were surveyed and cleared 
in the 1990s (Fig. 16), with small-scale excavations carried out in the vicinity. These 
produced Roman and no medieval material, confirming the works to be of exclusively 
Roman date138. The abandonment of the mines in later periods was probably due to their 
exhaustion, as very small quantities of silver ore remain today.

136	 The greatest concentration of finds is observed at Glavčine and in the wider Pruten valley; locations of the 
sites mentioned in the text can be found in the Appendix. For the topography of the area, see Dušanić –
Mirković 1976, 111–117; Crnobrnja – Borić-Brešković 2015, 38–41; Crnobrnja 2017 (who provides the most 
up-to-date map of the Kosmaj mining evidence).

137	 Davies 1935, 214 f.
138	 Tomović 1995, 209.
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Fig. 15: Evidence of Roman mining 
in north-west Moesia Superior
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44	 While the fort of Stojnik and the nearby necropolis have been partially in-
vestigated in the past, it was the large heaps of slag that attracted the most attention 
(Fig. 17). In 1875, when first recorded, the remains of ancient slag spread over 5 km² and 
were distributed in 158 smelting-refuse heaps139. In 1966–1967 geologists undertook 

139	 Simić 1951, 193.

17

Fig. 17: One of many slag fields in 
the Pruten valley, between villages 
Babe and Guberevac, Mt Kosma

16
Fig. 16: Roman mining shaft at 
Brailovac, Mt Kosmaj
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sampling of the heaps, estimating their quantity at 2,002,750 tonnes140. I will return to 
the implications of this evidence later.

Technology
45	 In the Roman period, both surface and underground mining was practised 
in the Central Balkans. Hydraulic surface mining seems to have been used extensively 
in central Dalmatia, where Roman prospecting for gold consisted of washing, sluicing, 
hushing, and opencast mining on a large scale. One can only speculate to what extent 
various techniques had roots in pre-Roman practices, as evidence of PRIA ore extraction 
technology is extremely limited141. Ramović proposed that both gold and silver mining 
in Dalmatia followed an Illyrian precedent, but without offering any proof142. Rücker 
similarly claimed that gold washing (under which term, as discussed above, he seems 
to include ground sluicing) was present already in pre-Roman times, but gives no de-
tails in support of his claim143. The efficacy of extraction operations undertaken by the 
defeated people that Vibius Postumus used to mine for gold in the conquest period144 
could be taken as indicative of a developed local knowledge of gold-mining techniques 
already prior to the Roman conquest, but it is impossible to know for certain. All of the 
observed hydraulic mining techniques are known from elsewhere in the Roman world, 
and unless evidence is found for the proposed advanced mining techniques of the local 
communities prior to the conquest or for early dating of the works, we must assume a 
technology transfer from either Spain or Italy145.
46	 More research is also needed to understand the extent and complexity of the 
hydraulic surface mining arrangements. In addition to sluicing around Kreševo and 
Fojnica and the two thus far identified examples of opencasts with hushing tanks, at 
Uložnica and Crvene Zemlje, that were discussed earlier, isolated reports speak of other 
aqueducts in the wider area146. In absence of any civic or military agglomerations in 
the vicinity, these water conduits must have been used for mining, making it clear that 
what we have identified so far is just a part of a larger system; further survey, including 
remote sensing, would be needed to bring out more details. It does seem clear, though, 
that hydraulic surface mining in Dalmatia was neither as extensive nor as systematic 
as workings in Spain or Dacia147.
47	 Water-power might have been used for other stages of ore processing as well. 
The closest evidence comes from an ironworking site at Stari Majdan, near Sanski Most, 
dated to the late third and fourth centuries A.D. The site was destroyed in the 1960s, 
in the process of collecting and re-smelting ancient slag. Archaeologists present at the 
time recorded an »elevated water channel that ran on a top of a wall«; based on its 
position within the complex, they speculated that water-power was used for some of 

140	 Vuković – Vuković 1988.
141	 The only evidence of PRIA mining activity relates to underground mining, where a technique of fire-setting 

has been observed, present from the earliest periods of mining in the region: e. g. at the cinnabar mine of 
Šuplja Stena, Mt Avala (Hofmann 1886), the Bronze Age Bosnian mines of Mračaj and Maškare (Čović 1999, 
131), or likely Iron Age galleries at Lece/Rasovača (Bugarski et al. 2018, 110), cf. Jovanović 1999.

142	 Ramović 1981, 79–97.
143	 Rücker 1896, 1–18. 27.
144	 They are said to have »sought gold with such zeal and diligence that you would think they were extracting it 

for their own purposes« (Flor. epit. 2, 25).
145	 Sluicing is an older technique, practiced by the Salassi of northern Italy in the last two centuries B.C., while 

hushing has been documented in Spain from the mid-first century A.D. (Wilson forthcoming).
146	 e. g. Walter managed to trace a 9.3 km stretch of an aqueduct on the west slope of Mt Rosinj (Walter 1887, 

161), and Rücker recorded an aqueduct leading from the Bistrica, a right tributary of the Vrbas, to various 
opencast mines (Rücker 1896, 85). Owing to its vicinity to Uložnica, the latter example may represent a part 
of that same system, or a completely different set of works.

147	 cf. Wilson forthcoming.
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the mechanical works, for driving bellows or the crushing of ore148. Unfortunately, the 
complex was not documented prior to its destruction. In the 1930s, Davies saw just 
south of Sočanica Roman furnaces and indications of water-driven bellows with un-
certain traces of a water channel149. In 1891, at Frankoviči on the left bank of the Krupa 
in Bosnia, a stone was found with two regular holes, 58 cm in diameter and 80 cm 
deep, which was interpreted as being used »as a mortar to grind the ore«150. Their size 
and regularity make it tempting to see this evidence as an anvil of a water-powered 
mechanical ore-crusher151.
48	 Judging by the scale of the works (to be discussed in more detail below), it 
seems surprising that no direct evidence has been found of mining machinery, the 
preservation of which is not so uncommon152. At Kosmaj and Srebrenica, where some 
of the Roman galleries are today submerged due to accumulation of ground water153, 
some technological solution for the drainage of the mining shafts and galleries must 
have been in place. Various water-lifting wheels were employed in such cases, and 
are archaeologically attested elsewhere, notably in neighbouring Dacia154. Ore was re-
moved from galleries using specially designed wagons, which, judging by the preserved 
grooves in Kreševica near Vranci, were 92 cm wide155; the great weight of the burden 
would have necessitated a narrower axle construction than normal carts.
49	 More on technology can be deduced from the analyses of slag and ingots. 
Several Roman lead ingots that can be traced back to the Central Balkans are known 
today, all from Moesia Superior156; they can be attributed to the Central Balkan mines by 
their epigraphy, find-spots and most recently through isotope analyses157. Interestingly, 
all of the ingots found in the area of Kosmaj are exceptionally large: of about forty-four 
found in total (all but one now lost), none was under 100 kg, fourteen were described 
as being »300 kg in weight«, with the one surviving example weighing 257 kg158. To this 
number should be added ingot CIL XV, 7915, the largest recorded Roman lead ingot 
(606 lb, ~ 275 kg), pulled out of the Tiber in 1879; while its Balkan provenance has 
been speculated upon before, based on epigraphy159, recent lead-isotope analyses have 
now confirmed its Kosmaj origin160. For comparison, the standard weight of a lead pig 
was 200 Roman pounds in Britain (ca. 65.6 kg)161, and most Gallic and Spanish pigs 

148	 Bojanovski 1999, 158. The authors then go on to dismiss this reconstruction, based on their belief that 
such water-driven machines were unknown to the Romans, which we know to be false; on water-driven 
machines in the Roman period, see Wilson 2002, 9–17. 21–24.

149	 Davies 1938, 406.
150	 Rücker 1896, 26, without illustrations and lost since.
151	 Such as those found in the Iberian Peninsula and Wales (Wilson 2002, 21–24).
152	 e. g. the finds from the Rio Tinto district in Spain (Curchin 1991, 138).
153	 For Srebrenica, see Ramović 1963, 16 f. At Kosmaj, the author could survey the mineshaft known as Brailovac 

(cf. Crnobrnja 2017, 250) for only about 10 m in 2006, before ground water blocked further progress.
154	 Davies 1935, 26 f.
155	 Basler 1999, 91. 96.
156	 Only one find of a lead ingot was reported from Dalmatia, found in Domavia and weighing 67 kg (Renner 

1896, 156); this nineteenth-century find has since been lost.
157	 These include two metalla Dardaniae ingots found in Caesarea Maritima (Raban 1999), two ingots found 

in southern Serbia and now in the Museum of Niš (Petrović 1995, 199), an ingot from Sarmitsegetuza 
(Piso 2005; Piso 2006, 220–222), and an ingot found at Kosmaj now in the Helsingborgs Museum, Sweden 
(HeM 23–36). These ingots, as well as the CIL XV, 7915 ingot mentioned below, have been the subject of a 
study by the author and Matthew Ponting (University of Liverpool), including lead-isotope analyses and 
atomic absorption spectroscopy, which confirmed their provenance. Though the full results of these analyses 
remain unpublished, selected data will be reproduced in the Corpus of Roman Lead Ingots, currently prepared 
by Peter Rothenhöfer, Michael Bode, and Norbert Hanel, to appear as a supplement in Der Anschnitt, the 
journal of the Deutsches Bergbau-Museum Bochum.

158	 Tomović 1995, 206 and cf. IMS I, 160–165; Spomenik 47, 1909, no. 110; Helsingborgs Museum archive (Per-
Magnus Johansson, personal communication 28.09.2010).

159	 Dušanić 1977b.
160	 Unpublished research by Matthew Ponting and the author, see n. 157 for details.
161	 Stewart 2002, 221.
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weighed about 100 pounds (30–35 kg)162. While some Upper Moesian ingots are close to 
the average (those found in Caesarea are ca. 60 kg, ca. 200 lb163), others are larger (for 
example, the Niš ingots are close to 90 kg, ca. 300 lb164, the ingot from Sarmitsegetuza is 
93.4 kg165). Roman ingots were produced mostly by uninterrupted tapping166, which has 
been confirmed for the largest ingots found on Kosmaj and the CIL XV, 7915 ingot from 
the Tiber167. Their considerable size indicates a sophisticated production technique, in-
volving high temperature and exceptionally large smelting furnaces.
50	 This was confirmed by analyses of Kosmaj slag, which shows evidence of silver 
recovery by cupellation, aided by the use of iron ore as a flux. The Kosmaj slag displays 
such a high percentage of silver extraction that reworking this slag would not have been 
very profitable, and a remarkable consistency of slag composition indicates that the tech-
nology was introduced in its final form at the site, rather than being gradually developed 
there168. Analysis of metallurgical residues and by-products of the extraction activities in 
the vicinity of Ulpiana confirm many of these observations169. Sophisticated technology 
was not reserved for the extraction of silver. Slag found at the gold- and iron-production 
site of Kraku’lu Jordan was also analysed170, indicating the use of smelting reagents and 
tapping in several stages. The result was a low carbon steel, which further indicates that 
the procedure of air-blowing was employed in the last smelting stage.

Scale of Operation
51	 The exceptional size of the ingots brings us to the question of scale of Roman 
works in the Central Balkans, and the silver and lead mines at Kosmaj provide us with 
a unique insight into the scale of exclusively Roman works: there is no evidence of later 
mining or habitation in the area (possibly because the Romans exhausted the source to 
the level of the ground water)171, and the analyses of the slag have confirmed its metal 
content and composition to be consistent with Roman rather than medieval or modern 
metallurgical methods172. The only evidence of the re-smelting of the slag is from the 
end of the nineteenth century onwards (for which there are some preserved records, 
though clearly incomplete), and there is no indication of a similar practice in the Middle 
Ages173. These are the known quantities of slag that have been removed:

1878, 1880s, Austrian concession 336.7 t

1907–1908, Swedish concession 42,245 t

1909, Swedish concession 38,170 t

1911, Swedish concession »a small quantity«

First World War, Austrian occupation 41,286 t re-smelted

186,400 t taken away174

162	 Besnier 1920; Besnier 1921.
163	 Raban 1999, no. 1. 2.
164	 Calculation based on ingot measurements; weighing of the ingot was unfortunately not possible.
165	 Piso 2006, 220.
166	 Whittick 1961.
167	 Täckholm 1937, 172 f. That ingot CIL XV, 7915 is also a result of continuous pouring is an observation of the 

author from autopsy in 2010.
168	 Merkel 2007.
169	 Westner 2017; Roman dating of the analysed samples is only provisional though.
170	 Bugarski et al. 1982.
171	 Simić 1951, 194; Tomović 1995, 209.
172	 Vuković 1988; Merkel 2007.
173	 Fragmentary evidence for the nineteenth-century, and possibly earlier, reworking of the Kosmaj slag is 

presented in Simić 1981; Simić 1982.
174	 Wellisch 1917; Milić 1970, 161 f. 384–386. 464 f.
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52	 Prior to 1939, several other mining enterprises undertook exploration in the 
area of Kosmaj, but details of their activities are not known175. During the Second World 
War, German occupation forces re-smelted possibly quite a considerable quantity of 
slag, but no records of these operations survive; and from 1956 onwards, smaller quan-
tities were also taken away176. The quantity of 2,002,750 tonnes of slag estimated in 
1966–1967177 could, then, easily have been far greater originally, while probably not 
reaching the 6–7 million tonnes estimated for the ancient workings at Rio Tinto178.
53	 With the known quantities of the removed slag added, the total quantity of 
Roman slag comes to at least 2,311,187.7 tonnes. Using the average content of lead and 
silver in the slag, it was calculated that just the 2,002,750 tonnes still present in the 1960s 
would have yielded 588,710 tonnes ± 10 % of lead and 4,754 tonnes ± 10 % of silver179, 
or 679,375.5 tonnes of lead and 5,486.15 tonnes of silver if the known quantity of slag 
removed in historical times is taken into account as well. Since the slag was a result 
of exploitation from the second into the fourth century A.D., an annual average over 
250 years would be ca. 2,717 tonnes of lead and 22 tonnes of silver. Bearing in mind 
that the unknown quantity of slag removed by the Nazis during the Second World War 
could have been significant, the estimate must be taken as conservative to say the least.
54	 To offer some comparisons, the Laurion mines, at the peak of their production 
in the fifth century B.C., yielded around 20 tonnes of silver annually180. Chronologically 
closer comparison would be the output of silver mines around Cartago Nova that Poly-
bius puts at ca. 35 tonnes of silver per annum in mid-second century B.C.181, likely the 
most productive period of local extraction. Comparatively, the Kosmaj quantities are 
still impressive. Furthermore, the Kosmaj figures assume a uniform intensity of mining 
works, which we know varied during the period in question: the peak of production can 
be observed from the mid-second to the early fourth century182, and the annual yield in 
those decades must have been greater than the calculated average.
55	 The Kosmaj output figure is for only one small mining area alone, one that, 
by the extent of the works and the richness of the ore, could never have compared with 
the resources of silver mines of Dardania. An assessment made at the re-opening of the 
Trepča-Stari Trg mine estimated that the quantity of metal extracted in the ›old works‹ 
equates to 30–45,000 tonnes of lead, 60–90 tonnes of silver, and 2–3 tonnes of gold183; 
this is a tantalizing figure, from a single mine, but it represents both Roman and medie-
val workings. Equally enticing are the already-mentioned nineteenth-century reports of 
6,500 m² of slag heaps from the ruins of the Roman town in Sočanica, or 100,000 tonnes 
from the vicinity of Novo Brdo, but to what extent they testify to Roman works one will 
never know for sure. The medieval and modern exploitation of the same sources has 
deprived us of any possibility of asserting the scale of Roman works, and comparably 
reliable data for Kosovo will unfortunately probably never be available.
56	 There are two estimates for the quantities of silver obtained from the region 
of Srebrenica. Ramović, a geologist whose doctorate involved prospecting older works, 
first assessed that in the Roman and medieval works around 780,000 tonnes of ore 

175	 e. g. Société Minière et Métallurgique de Peñarroya and a certain Mr Antonijević (Tunningley 2014, 10), but 
no records of their activities survived.

176	 Simić 1951, 192–194.
177	 Vuković – Vuković 1988.
178	 Although originally estimated at 15–16 million tonnes (Jones 1980), more recent estimates of slag at Rio Tinto 

place it around 6–7 million tonnes (Rothenberg et al. 1989).
179	 Vuković – Vuković 1988.
180	 Conophagos 1990.
181	 Pol. 34.9.8–9 and Kay 2014, 44 f.
182	 cf. Tomović 1995, 208.
183	 Ramović 1981, 134.

https://gazetteer.dainst.org/place/2074685
https://gazetteer.dainst.org/place/2296361
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were removed from the surrounding hills, which would have yielded 50,000 tonnes 
of lead and 120 tonnes of silver184. Later the same author estimated that out of that 
quantity 40,000 tonnes of lead and 80 tonnes of silver were extracted by the Romans185, 
but unfortunately does not give details of this assessment.
57	 It is regrettable that we cannot say anything more concrete about the gold 
production. No quantitative data exist for the remains of gold prospecting in central 
Bosnia, other than an anecdotal episode that Pliny relates, according to which on 
an occasion during the reign of Nero 50 librae (16–17 kg) of gold were retrieved in a 
day from a single sand deposit in Dalmatia (nat. 33, 21, 67). Even if Pliny’s figure is 
accurate, this was surely an exceptional occurrence; otherwise, at that rate the Dal-
matian mines would equal the yearly Spanish output within two months186. Dalmatia 
certainly had the reputation of a gold-bearing land in the first century A.D. and was 
as such immortalized by contemporary poets187, but the promise of riches might have 
been short-lived, and taking a poetic turn of phrase as an indicator of actual output is 
certainly misguided and overly optimistic188. Though central Bosnia offers evidence 
of large-scale investments in hydraulic works, and although gold in this area is close 
to the surface and easily recoverable, the quality of deposits is not great: 2–3 g and 
only exceptionally up to 60 g per tonne of auriferous pyrite ore (Fojnica, Vranica, 
Novi Travnik), and about 0.1/0.4 to 1.5/2 g of gold per tonne of washed sand in the 
watersheds of the Vrbas, Lašva, Neretva, and Fojnica189. The poor quality of secondary 
gold deposits has made gold prospecting in this area unprofitable in modern history, 
and, indeed, it was noted as more probable »that the relative cheapness of labour in 
former days, rather than the abundance of gold, accounts for the extensive workings 
in the Vrbas valley«190. It is of course possible that Roman and smaller-scale medieval 
works exhausted the resources191, but it is equally likely that early successes (n. b. 
Pliny) might have given rise to large-scale investments which turned out not to be 
justified. Numerous abandoned prospection shafts on Mt Rosinj are a telling sign of a 
questionable productivity of this enterprise. Inaccessibility, high altitudes (Mt Vranica 
is 2,110 m high, and some of the works are close to the summit), and the fact that the 
region sees substantial annual snow coverage lasting for months would also not have 
helped. The fact that gold mining in these parts ceased during the reign of Hadrian, 
for no apparent reason, likely reflects the insufficient profitability of these works, or 
their exhaustion by this period.
58	 At the moment it is hard to put any figure on the scale of gold production in 
the metalla Pincensia district, though a study of preserved washing heaps could provide 
more data in the future. The richness of the gold-bearing gravels of the Pek valley has 
been estimated at 288.8 mg of 86 per cent gold per cubic metre of gravel. From these 
sources, 3 tonnes of gold were obtained between 1904 and 1918 alone192. Gold would 
also have been obtained from the Kosovo mines, particularly those in the vicinity of 
Ulpiana where the silver-rich ore contains 2.7 g of gold per tonne193, and, as here gold 

184	 Ramović 1961, 38 f.
185	 Ramović 1981, 97.
186	 Observation by Glicksman 2009, 86, based on an assessment of the annual production of the Iberian mines as 

just under a tonne of gold (Wilson 2007a, 113).
187	 cf. Mart. 10, 78, Stat. silv. 1, 2, 140–157; 3, 3, 85–110; 4, 7, 13–16.
188	 cf. Škegro 1999, 42; Škegro 2000, 71 who uses Stat. silv. 3, 3, 89–90 to argue that the yields of Dalmatian and 

Iberian mines were comparable.
189	 Lakatoš 1931, 82; Ramović 1999, 10 f.
190	 Wray 1921, 50.
191	 Glicksman 2009, 125.
192	 Simić 1951, 321 f. and table 86.
193	 Savić 1954/1955, 287.
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is obtained alongside significant quantities of silver, this might have made gold produc-
tion even at this rate more profitable; individual mines in this area today produce up to 
250 kg of gold per year194.

Some Specifics of the Roman Administration 
of the Central Balkan Mines
59	 Despite administration being one aspect of the Roman mining in the Balkans 
that has been thoroughly researched, some aspects remain controversial. What we 
know is based on epigraphic material, administrative offices that are attested, and a 
reconstruction of their jurisdiction, none of which is straightforward. Furthermore, 
Roman managerial apparatus was flexible, changeable and with a certain degree of 
local autonomy, and the Central Balkans offered a broad range of metals, with a variety 
of extraction techniques and scale of mining operation, all of which posed different 
challenges. Even if our suppositions are correct, our conclusions might only be valid 
for the given place and restricted periods of time. This evidence has been discussed at 
length by others195; here I will merely point out some peculiarities of the Central Balkan 
arrangements that are relevant for the assessment of the importance of these mining 
operations, reassessing the validity of some of the common claims where appropriate.

Ownership and Administration of Mines
60	 All of the silver-mining regions of Dalmatia and Moesia Superior were imperial 
domains, as attested by the presence of imperial officials and moulded inscriptions on 
the ingots196. For the gold-mining areas of the Pek and central Bosnia there is no explicit 
evidence of direct imperial control, but it seems most likely that these mines were owned 
by the state. For both regions there is some evidence of damnati in metallum being used, 
which is a practice restricted to state-owned mines197. In Dalmatia this supposition is based 
primarily on Florus’ account describing prisoners of war working the gold mines (epit. 
2, 25); in the valley of the Pek and Timok it is supported by numerous finds of fetters198.
61	 Silver sources seem to be singled out in an administrative respect, possibly 
due to the scale of their output. The administrative reform of the mid-second centu-
ry, usually attributed to Marcus Aurelius, resulted in the silver mines being governed 
separately from other types of extractive operations. We have evidence of a separate 
procurator for silver mines by the end of the A.D. 180s199, likely a reflection of their 
growing importance by this date.
62	 The status of imperial procurators in the silver-mining districts of Dalmatia 
and Moesia is also curious: after the mid-second century, equestrians headed all the 
major metalla200, rather than freedmen as was common in Spain201. The same is true 
in Dacia from the mid-second century onwards, but for the Danubian lands this might 
have been standard from the beginning, as the attested freedmen procurators are not 
explicitly recorded as being in charge of mining202. There are a sufficient number of 

194	 Monthel et al. 2002, 41.
195	 Pašalić 1965; Dušanić 1977a; Dušanić 1980; Bojanovski 1982; Dušanić 1989; Škegro 1998, 95–104; Škegro 

2000; Hirt 2010; Šajin 2014; Šačić Beća 2022.
196	 Hirt 2010, 48–82.
197	 Hirt 2010, 97 f.
198	 Dušanić 1980, 52 n. 357; Tomović 2000.
199	 Hirt 2010, 139 f.
200	 Dušanić 1997, 37 n. 30; Hirt 2010, 130–136.
201	 On status of Roman mining procurators, see Hirt 2010, 107–149.
202	 cf. ILJug 504.



Dragana Mladenović 	 Roman Gold and Silver Mining in the Central Balkans and Its Significance for the Roman State JdI 140, 2025, § 1–92

211

procurators recorded to indicate a clear appointment policy, one evidently dictated by 
the scale of the works and the importance of the task at hand203.
63	 Leasing the state mines out to contractors does not seem to have been prac-
tised on any significant scale in the Central Balkans204, further underlining the state’s 
wish to maintain tight control over the precious metal extraction. Southern Spanish 
copper, lead and silver mines, Gaulish iron mines, Dacian gold mines, the silver mines 
of Pannonia, the copper mines of Cyprus and Palestine, and certain lead mines of Britain 
were all leased to mining contractors205. However, we have very little evidence of such 
a practice in the gold and silver mines of Dalmatia and Moesia Superior, while at the 
same time other local mines, like the iron mines in Bosnia, were leased out until the 
third century206. Only four inscriptions mention coloni207, and although these inscrip-
tions are found within mining regions, the nature of these coloni is uncertain, with 
only one explicitly mentioning coloni arg(entariarum)208. If there were concessions, they 
were probably not on a large scale, and private mining of precious metals took place 
relatively late, allowing a rapid rise up the social ladder209.
64	 Certain aspects of the provincial administration seem to have been subjected 
to, or at least shaped by, the state interest in mines210. A case has been made for civitates 
peregrinae being incorporated into mining territories and probably forced to work in 
them211, and that autonomous cities were under obligation to provide administrative 
support to the imperial mines in their vicinity212. In the case of Ulpiana it has even been 
suggested that extraction of precious metal content though cupellation was undertaken 
in the city from raw metal brought in from the wider mining district, securing greater 
administrative control of the process213.
65	 It has further been repeatedly argued that legal practice in Moesia Superior 
was uniquely influenced by its richness in metal, a conclusion that has been drawn 
based on an unorthodox reading of an extract from the Digest, according to which 
forging money was more severely punished in Moesia than elsewhere, the severity of 
the crime being compared to that of burning grain fields in Africa214. Though frequently 
cited, this reading is highly controversial and not entirely correct215. Moesia Superior 

203	 Hirt 2010, 147.
204	 The Roman state worked its mines either directly, as with the gold mines of north-western Spain, or by 

›indirect control‹, i. e. by leasing them out, a practice which was quite common (Domergue 1990, 303–306. 
337).

205	 Domergue 1994, 103.
206	 Glicksman 2009, 97 f.
207	 Inscriptions mentioning coloni: Sočanica: ILJug 501. 503; Spomenik 71, 1931, 93 no. 217; Rudnik: IMS I, 168; 

Kosmaj: IMS I, 103.
208	 ILJug 501.
209	 Throughout the third century Central Balkans gave a high number of senators, for the first time in its history; 

the fact that their attestations group around the Dardanian mining district suggests that involvement in 
the extraction or metallurgical activities was the probable economic base of their rise. The solidity of their 
financial basis secured them prominence into the Byzantine period, cf. Šašel 1982.

210	 Dušanić 1989.
211	 Dušanić 1977b, 170 f.; Dušanić 2000, 344 n. 10.
212	 Municipium DD and the colony of Domavia being cases in point (Dušanić 1971b, 249–253; Dušanić 1980, 

43 f.; Bojanovski 1999, 147). It has recently been suggested that the arrangement was primarily fiscal (Šačić 
Beća 2022, 191 f.).

213	 Westner 2017, 172 f. The same equally centralized process is believed to have been overseen by the military 
in the Kosmaj mining area (Merkel 2007).

214	 Dig. 48, 19, 16, 9–10: ... ut eadem scelera in quibusdam provinciis gravius plectantur, ut in Africa messibus 
incensores, in Mysia vitium, ubi metalla sunt adulteratores monetae.

215	 This interpretation rests on two premises: that Mysia refers to Balkan Moesia, rather than the region in 
Asia Minor, and on the reading of vitium to mean ›a crime‹, not ›vine‹, so the meaning would be: »in Africa 
setting fire to grain fields, in Moesia, where there are mines, the crime of forging money.« That Mysia refers 
to Balkan Moesia is in my opinion clear, despite the spelling. Other than here, Mysia appears in the Digest 
two more times: in provinciae Mysiae Inferioris (Dig. 49, 15, 9), and in the treatise of Aemilius Macer, De officio 
praesidis, when a division of certain provinces into two districts under separate governors is discussed: 
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and Dalmatia would have both been regions where money forging was more severely 
punished than elsewhere, being provinces where bullion was extracted locally, but the 
legislation does not single out Moesia specifically.

The Military Involvement
66	 The employment of the army serves as another indicator of strict imperial 
control. The mining works always enjoyed military protection, with different arrange-
ments being put in place over time. The very design and development of the military 
limes in Moesia Superior indicates particular concern for the mines. The tributaries of 
the Danube were the main communication routes out of the major mining districts in 
northern Moesia Superior, with entrances to their valleys closely watched and protect-
ed216. Tiberius had already stationed auxiliaries on this section, and major forts retained 
their garrisons even when this was no longer a frontier zone. Two legions always re-
mained in Moesia Superior, and although it is sometimes claimed that when this stretch 
of the Danube ceased to be the border, after the conquest of Dacia, the limes fortifications 
in this region were abandoned217, the archaeological evidence testifies otherwise218. The 
Severi further invested in the strengthening of this stretch of the limes219, in a unique 
move as other parts of the Danubian limes were not affected. There seems no other way 
to explain the protection of this stretch of the Danube, if not to regulate and protect the 
primarily metal-carrying river traffic.
67	 In addition to these more generic security arrangements, we learn of a num-
ber of primarily mounted cohorts being posted in the vicinity of extraction operations 
between A.D. 70 and 169220, at times receiving reinforcement from units stationed in 
other provinces. Trajan thus despatched a cohort from Pannonia to Kosmaj and sol-
diers from Macedonia to the Dardanian mining region to provide additional protection 
during his Dacian campaigns221. A systematisation of security arrangements and a more 
permanent solution were sought by Marcus Aurelius when, in ca. 169, he created new 
cohorts in Dalmatia and Moesia Superior222: two milliaria Delmatorum, two Aureliae 
Dardanorum (Prima probably in Naissus, Secunda at Ravna), and two Aureliae Novae 
(Prima in the lower reaches of the Pek or Timok, Secunda at Kosmaj), the distribution 

»velut Germania, Mysia« (Dig. 1, 22, 3). In both cases it is clear the province of Moesia is being referred to. 
Furthermore, the spelling Moesia never appears in the Digest, and Mysia was evidently the accepted spelling 
on the Balkan province’s name at the time when the compendium was compiled. The reading of vitium as 
›a crime‹ is much more problematic. Although such a meaning is possible, it would be unprecedented in 
the Digest, where it is used in the meaning of a corporal defect (cf. Dig. 50, 16, 101, 2). The positioning of 
the punctuation, though flexible, does not help either. It seems thus more likely that the passage does refer 
to vines, while the forging clause is not specific, but applies to everywhere where there are mines (thus 
reading »in Africa setting fire to grain fields, in Mysia [setting fire to] the vines, and forging coins where 
there are mines«). It remains puzzling that the significance of wine production in Moesia is equated to that 
of grain production in Egypt, as in Moesia Superior it was only small-scale (Mladenović 2009, 66), and in 
Moesia Inferior certainly not as extensive as the passage would suggest (cf. Brun 2004, 65–69). Perhaps 
an explanation could be found in the background of the jurist, Ti. Claudius Saturninus, who, if identified 
correctly as a legatus Augusti pro praetore in Moesia Inferior in A.D. 144/145 (cf. AE 1916, 65; ILS 2475), must 
have specifically wanted to use an example from his own judicial practice. I thank Michael Crawford and 
Georgy Kantor for an interesting discussion of this extract; this discussion is indebted to them, but reflects my 
views only.

216	 cf. Werner 1986.
217	 Mirković 2002.
218	 At only one fort, Boljetin, can one find any signs of abandonment, cf. Mladenović 2012, 16.
219	 On phases of the Upper Moesian limes, see Vasić 1986; Petrović – Vasić 1996; also Mladenović 2012, 16–22.
220	 Dušanić 2000, 352. Deployment of mounted cohorts in the mining areas is a phenomenon known from 

elsewhere: Sardinia (Le Bohec 1992, 261 f.), Trêsminas area of north Portugal (Tranoy 1981, 223), and 
possibly Wales (Simpson 1964, 139).

221	 The strength report of the cohors I Veterana Hispanorum equitata stationed at Stobi (the British Museum 
Papyrus 2851 dated to September 100/105), marks absence of several men as being sent »in Dardania ad 
metella (!)« (Fink 1958, no. 63 col. II 21–22). For the garrison at Kosmaj, see Ferjančić 2014.

222	 SHA Aur. 21, 7.
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of which clearly shows concern for the mines and roads223. Their deployment was not 
a temporary measure, and the cohorts remained at their posts at least until the end 
of the third century, without ever moving from the interior of the province (not even 
after Aurelian’s evacuation of Dacia left the Danube section of Moesia Superior exposed 
again).
68	 As elsewhere, the main task of the army would have been to provide protec-
tion, assist execution of procuratorial decisions, and secure transportation of metal224. 
Military involvement in Upper Moesian mining, however, seems to have extended fur-
ther. At Ravna (Timacum Minus), the military seems to have supported local extraction 
operations with their technical expertise, with metallurgical work and washing of the 
ore done inside the military fort225. Furthermore, the army likely provided administra-
tive support, possibly in the form of the librarii (book-keepers)226, while other manage-
ment operations might have been run by legionaries themselves227. In addition, some 
argue that the army was in direct control of an Upper Moesian mining district or its 
parts228. Evidence from Ravna of a soldier of VII Claudia serving as a librarius offici(i) 
praef(ecti) ter{r}it(orii)229 has been interpreted by Dušanić as proof of military involve-
ment, presuming that ter(r)itorium includes parts of the imperial mining domain, as the 
fort at Ravna is either in it or in its very vicinity, and seems to have been involved in its 
running (see the evidence of ore smelting above). Though possible, this supposition is 
highly speculative, and thus far without analogies.

Portoria, the Customs System
69	 The mines of Dalmatia and Moesia were part of a customs system, the publi-
cum portorii Illyrici230. Customs posts were particularly dense in the mining areas; eight 
posts in Dardania make the south of Moesia Superior »the best controlled, from the 
customs aspect, of all the parts of the Empire«231.
70	 The distribution and function of these portoria is far from clear. None of them 
are very close to provincial borders, so they seem to be internal toll stations. Assuming 
that portoria were placed on the borders of mining districts, Alföldy has used their loca-
tions to demarcate the extent of mining districts in Noricum232. Using the same hypoth-
esis, Dušanić reconstructed mining districts in Moesia and Dalmatia233, the result being 
huge tracts of apparently extra-provincial territories that include military installations 
and cities234, which although not impossible does not seem very likely. According to the 
lex portorii Asiae, customs posts did not have to be on the borders of customs territories 
but in their vicinity235, which further undermines the precision of this venture. Some 

223	 Dušanić 1977c. The location of the permanent forts of the two Dalmatian cohorts is unclear, but deployment 
of their detachments can be linked to the transport routes of metal, particularly in relation to mines at 
Domavia, see most recently Cesarik – Glavaš 2017, with further literature therein.

224	 On the role of the army in imperial mines, see Hirt 2010, 185–201.
225	 Petrović 1995; for examples of the army providing technical support to the mining industry in Lusitania, see 

Edmondson 1987, 69.
226	 IMS III 2, 31; IMS VI, 227.
227	 Dušanić 2000, 354 f.
228	 Dušanić 1990; Dušanić 2000, 354 f.; Hirt 2010, 68–70.
229	 IMS III 2, 31.
230	 de Laet 1949; Vittinghoff 1953; Ørsted 1985.
231	 Dušanić 1989, 152; cf. also de Laet 1949, 224 f.
232	 Alföldy 1970, 170 f.
233	 Dušanić 1989, 151; his hypothesis rests solely on an analogy with Noricum, without any further supporting 

evidence. It should also be noted that Dušanić equated any mention of a beneficiarius with an existence of a 
portorium; beneficiarii, however, could perform a number of duties, beyond collection of tax, cf. Nelis-Clément 
2000.

234	 Hirt 2010, 56–67.
235	 Engelmann – Knibbe 1989, 166.
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portoria appear to be on main roads, viae publicae236, and could therefore serve to extract 
tolls for the use of the road, but many are not. Had the metal not been owned by the 
emperor, the portoria could have served to tax it as ingots came out of the mines, but this 
way their purpose is less straightforward. There is no evidence that any portoria were 
ever leased out.
71	 Though the exact function of these custom stations is not clear, and quite 
possibly varied, it is clear that the portoria in the Danubian provinces were related to 
the mining districts and their activities, turning them effectively into extra-provincial 
territories. Nowhere else does evidence survive for such stations being installed near 
mines or quarries, and this system of extracting tolls from mining areas was limited to the 
Danubian provinces (Pannonia, Dalmatia, Moesia Superior, and Thrace)237. All of the attes-
tations of the portorium Illyrici are from the late second and early third centuries (possibly 
all Severan), although it could have been established earlier. If they are indeed limited to 
this period, they might relate to a (short-lived?) administrative reform, possibly Severan, 
that we do not know about. Interestingly, the few attestations of the coloni, mentioned 
earlier, are roughly contemporary, and the portoria might represent the state’s effort to 
tax their activities. The density of the posts is still unprecedented and a clear evidence of 
how keenly the state supervised any movement of metal from these areas.

Coins of the Mines (nummi metallorum)
72	 Under Trajan, Hadrian, and Antoninus Pius, series of brass semisses and 
copper quadrantes were minted bearing reverse legends referring to some Danubian 
and Balkan mining regions (Pannonia, Dalmatia, Noricum, Pincum, Ulpianum, and Dar-
dania)238. Despite their local reference, these nummi metallorum were centrally minted 
– most probably in Rome (their chemical composition is the same through the series and 
corresponds to that of the contemporary metropolitan aes239).
73	 The purpose and circulation of these coins is uncertain. Few come from ar-
chaeological contexts, and the majority of the known specimens found their way into 
numismatic collections worldwide without clear record of their provenance. That the 
coins originally circulated within the mining districts for which they were intended 
seems now clear240, but whether they were accepted as currency only within the regions 
specified on the coins, or more widely, is at the moment hard to assess without good dis-
tribution data, which on the other hand limits possible interpretations of their function.
74	 The nummi metallorum, as quarter and half as-coins, had a very low purchas-
ing power: in first-century A.D. Pompeii an as would buy half a pound of bread flour 
or a litre of cheap wine241, while in A.D. 111 in Vindolanda, for the same amount, over 
11 pints of beer could be purchased242. The supply of these coins could then be inter-
preted as a measure intended to alleviate a shortage of small change needed in retail, a 
problem perhaps especially pressing in the mining districts. The greater wear of coins 
observed in both the Upper Moesian mining regions and that of Rio Tinto243, as well as 

236	 e. g. Gračanica/Ulpiana, Lapje Selo, and Kuršumlijska Banja, see Hirt 2010, 56–67, though often it is based on 
such inscriptions that road routes are reconstructed in the first place, so this might be a circular argument.

237	 Hirt 2010, 66.
238	 For the most extensive recent study, see Woytek 2004a; Woytek 2004b; Woytek 2010, 608–618, with 

bibliography of older scholarship. On nummi metallorum of Moesia Superior and Dalmatia, see Dušanić 
1971a; Alföldy 1974, 114; Dušanić 1977a, 56–63; Dušanić 1980, 9–18; Škegro 1995; Peja 2000; Glicksman 2009, 
109–113.

239	 Simić – Vasić 1977; Simić – Vasić 1985.
240	 Contra Woytek 2004a, 50–55, who has modified his position since (Woytek 2004b, 139; Woytek 2010, 163), 

particularly as more circulation evidence from secure archaeological contexts has come to light (Mladenović 
– Woytek 2012; Mladenović – Woytek 2020).

241	 Breglia 1950, 50–53.
242	 TV II, no. 186 and Birley 1997, 279.
243	 Davies 1935, 13.
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the frequent practice of counter-marking intended to prolong their lifespan, is used in 
support of this assumption244. Perhaps the existence of the customs posts resulted in a 
smaller influx of regular currency into the mining districts and these issues were minted 
specifically to tackle this problem. Under this scenario, once introduced into the mining 
areas, the coins could freely circulate across the provinces.
75	 The other interpretation sees this currency being used exclusively within the 
mining areas, making these areas autonomous245. Owing to their low value, the coins 
would in this case function as tokens, or scrip currency, redeemable for certain goods 
and services. Glicksman has suggested, based on the functioning of private scrip cur-
rencies in the coalmining communities of early twentieth-century America, that nummi 
metallorum may have allowed for a sort of credit system or an advance on wages al-
ready earned before payday, which would have ensured that the majority of wages paid 
would have been recycled through an economic system of the mines246.
76	 There could have been other reasons for the introduction of separate coinage 
inside a customs system, one that was based on a fear of forged coins getting into cir-
culation out of the mining areas, where both the material and the expertise necessary 
for forging existed. By preventing large-scale circulation of higher-value currency in the 
area, one denies the mining personnel access to the models for copying, as well as the 
opportunity of easily putting forged coins into circulation. Tokens, on the other hand, 
were of small value and invalid outside the mining district, which makes their forging 
useless. It is for a reason that provinces with mines were singled out in Roman legislation 
as places where debasing coinage is subject to a harsher punishment than elsewhere247, 
and the finds of forged dies from the Upper Moesian mining districts indicate the threat 
was real. The counterfeit dies were found in the Kosmaj and Pek mining districts, both 
of which yielded bullion, and include dies for denarii and in some cases possibly aurei 
of Titus, Trajan, Hadrian, and Antoninus Pius248. Both of these interpretations demand 
the existence of a closed and controlled system, the logistics of which would be excep-
tionally complex. The high density of portoria could aid its implementation, but without 
further evidence all interpretations remain conjectural.
77	 Analogies are hard to find in the Roman world, as there are no known par-
allels for large-scale production and use of mining tokens. A few coins interpreted as 
mining tokens come from the mines of Lusitania249, while other types of supposedly 
›mining coins‹ were found in south-eastern Spain250. While the Iberian examples fol-
lowed imperial metrology, they were locally produced in small series, nothing like the 
systematic issue of nummi metallorum. There are also no further examples of official 
currency carrying reference to other mining districts. The imperial issues relating to 
Danubian and Balkan mining regions remain a unique case in Roman numismatics, 
thus highlighting their contemporary significance.

244	 Mihailović 1994; Mihailović 1998.
245	 Dušanić 1971a; Dušanić 1977a, 62 f.; Dušanić 1980, 9–18; Škegro 1995; Peja 2000.
246	 Glicksman 2009, 113.
247	 Dig. 48, 19, 16, 9–10; on problems surrounding interpretation of this passage, see n. 215 above.
248	 Dušanić 1989, 153; Dušanić 1995a.
249	 Edmondson 1987, 59 n. 5.
250	 e. g. a small series of locally minted Augustan ›SC‹ coins found exclusively in the vicinity of El Centenillo in 

southern Spain has been linked to the mines owing to their distribution (Hill – Sandars 1911; Villaronga 1979, 
251. 301 f.). For a survey of possible mining tokens from Spain and their reassessment, see Martínez Chico 
2021.
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Migrations
78	 As mentioned earlier, it would seem that initially the dependent population 
was incorporated into mining territories and forced to work in them, as munera251. Lo-
cal human resources would have, however, been insufficient to support the large scale 
works in often isolated locations, the maintenance of which would have necessitated 
some population movement. It has thus been argued that the needs of the mining indus-
try were satisfied through large-scale forced resettlement of immigrant populations in 
the mining districts252, using the state actions in north-western Spain as an analogy253. 
Epigraphic evidence is offered in support of a large number of people from Asia Minor, 
primarily Phrygia and Bithynia, being settled early on in the mining districts of Dardania 
and possibly Domavia254; the same was allegedly repeated with the Dalmatians and Thra-
cians at the mines of Kosmaj, the valley of the Timok, Remesiana, and Kuršumlija255, as 
well as Dardanians and Dalmatians who were settled in Dacia256. These conclusions are 
based on epigraphic evidence and onomastics, primarily tracing attestations of people 
with Illyrian names of known provenance in foreign lands. Such evidence is not without 
problems, and it is not always beyond any doubt that these people were involved in 
mining; nor are numbers always high enough to indicate a large-scale influx257.
79	 The only real concentration of evidence is that for the Dalmatian communities 
in Dacia, primarily from the gold-mining area surrounding Alburnus Maior, where 
in the second century A.D. their presence is recorded on inscriptions and wax tablets, 
through names, origines, and toponyms. Out of 177 individuals attested here, more than 
half have been identified as Illyrian, onomastically linked to the population of central 
Dalmatia258. The majority are of peregrine status, although the social and financial situa-
tion of some of the immigrant Dalmatians seems to have been significantly better, which 
has led some to dismiss the idea that they were a forcibly exiled, dissident population259.
80	 While the Balkans were the scene of large-scale forced re-settlement, primar-
ily of barbarians, in the first century A.D.260, it is hard to prove that the movements of 
populations described above were forced. That significant migrations into the mining 
areas of the Balkans took place is beyond doubt, and that they were imperially backed is 
quite likely as well261, but alternative scenarios to forced relocation could be envisaged. 
Immigrant mining communities are not rare, and were present in the history of the 
region until recently262; there is also evidence in Iberia of regional migrational patterns 
related to mining263. For experienced mining communities newly opened mines in Dacia 
would have been very attractive, particularly if we keep in mind that the last datable 
evidence of gold mining in Dalmatia is from A.D. 112–114. If there was indeed a collapse 

251	 Dušanić 1977b, 170 f.; Dušanić 2000, 344 n. 10. On munera as a mode for securing workforce, see Hirt 2010, 
147, 334 f.

252	 Mrozek 1969, 140–145; Dušanić 1977a, 93; Mrozek 1977, 99; Noeske 1977, 275–277; Škegro 1998, 94 f.; 
Dušanić 2000, 348.

253	 In Asturica Augusta, Almudena, etc., cf. Orejas 1994; Orejas 1996; Orejas 2002; Hirt 2010, 229–231.
254	 Ulpiana: Parović-Pešikan 1981; Parović-Pešikan 1990; Municipium Dardanorum: Dušanić 1971b; Kosmaj: 

Petković 1997; Domavia: Alföldy 1965, 154–156; Srejović 1965, 26.
255	 Kosmaj: Dušanić – Mirković 1976, 108–110; Timok: IMS III 2, 54. 55; Remesiana: Dušanić 1977a, 74 n. 137; 

Kuršumlija: Dušanić 1994/1995.
256	 On Dalmatians: Protase 1978; Zaninović 1995; Ciobanu 1999; Piso 2004; on Dardanians: Daicoviciu 1961; 

Mrozek 1968; Tudor – Vladescu 1972; Noeske 1977, 275–277.
257	 For a discussion of evidence regarding Dalmatians, see Glicksman 2009, 118–121.
258	 Piso 2004, 273; Mihăilescu-Bîrliba 2011, 13–19 and table 9.
259	 Glicksman 2009, 118–120.
260	 cf. Strab. 7, 3, 10; CIL XIV, 3608.
261	 Hirt 2010, 332–335.
262	 e. g. the state-supported immigration of Saxons in the Middle Ages (Dinić 1955; Dinić 1962), or small-scale 

migrations of specialized mining communities across Bosnia and Serbia, crossing borders of empires, last 
attested in the early twentieth century (Simić 1973, 76 f.).

263	 Hirt 2010, 273 f.; Holleran 2016.

https://gazetteer.dainst.org/place/2067460
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of the gold-mining operations in Dalmatia in or soon after that period, abandoning the 
failing prospects and relocating to the newly opened ventures in Dacia, where their 
expertise would have been sought-after, would have been an attractive prospect264. It 
would seem that opportunities that the opening of new mining works presented for 
those coming from areas with developed mining tradition triggered significant regional 
migration over considerable distances in the second-century Balkans. The evidence at 
hand suggests that these were voluntary movements of free labour, likely imperially 
backed through privileges and incentives, rather than forceful deportations.

The Relative Importance of the Dalmatian and Upper Moesian Precious 
Metal Mines
81	 Despite numerous ambiguities in the evidence presented in the last section, 
the fact remains that there were a number of peculiarities that attest to an unprec-
edented level of state control and interference in the Central Balkan precious metal 
mining operations. The tight control of the works and the way that the socio-economic 
structures of Moesia Superior were fundamentally reshaped and subordinated to the 
interests of the mines must have been brought about by their strategic importance for 
the Roman state. The scale and nature of the metals extracted certainly played a part. 
Yet the true significance of the Central Balkan metal output becomes evident only when 
put into a wider chronological context.
82	 Throughout Roman history, one can construe the existence of centralized 
state politics in the exploitation of different mining regions at one time, especially when 
bullion is concerned. This is evident through the shifts in intensive metal exploitation in 
different parts of the empire265. Although evidence for the exploitation of the mines in 
Dalmatia and Moesia Superior dates from the first century onwards, the intensification 
of the silver-works begins from the time of Hadrian and reaches its peak in the third cen-
tury266. This dating based on archaeological evidence seems to be confirmed by research 
into levels of atmospheric lead pollution preserved in a regional peat bog that indicates 
a particular surge of metallurgical activity in the Central Balkans from A.D. 180 with a 
peak in ca. 240267. In that same period, several changes took place empire-wide: mining 
at Rio Tinto and in southern Spain in general came to a sudden end in ca. 160–170268; 
important gold mines in Dacia were abandoned after the Marcomannic invasion in 
167 and further seriously disrupted by Gothic incursions and the Antonine plague269, 
while gold mines in north-west Spain declined from the beginning of the third century 
as well270. Supply of bullion to the treasury would have been severely hampered by 
these events, and the central administration must have been under pressure to secure 
continuous provision.
83	 Growing evidence suggests that in such circumstances the state shifted its 
focus to the Central Balkans, intensifying operations and tightening their control over 
the resource. It is not only the dating of mining works but also the timing of specific 
administrative measures that speaks in favour of a deliberate policy shift in this period: 

264	 As pointed out by Glicksman 2009, 120 f., using the dating of earliest evidence of Dalmatians in Alburnus 
Maior from A.D. 131 to support her interpretation. Bearing in mind that the same type of hydraulic surface 
mining was used in both locations (Wilson forthcoming), the expertise of these men would have been highly 
desirable.

265	 Edmondson 1989, 95 f.; Wilson 2007a.
266	 For Kosmaj, see Merkel 2007; for the Pek valley: Kondić 1982, 106; Werner 1985; Tomović 2000; for Dalmatia: 

Bojanovski 1999; Glicksman 2009, 114–116; for Dardania, see the discussion of chronology above.
267	 Longman et al. 2018.
268	 Jones 1980; Domergue 1990, 215–223.
269	 Davies 1935, 201. 205.
270	 Domergue 1990, 217.
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Trajan, Hadrian, and Antoninus Pius minted coins that bore the names of these mining 
districts; in ca. A.D. 169, six additional cohorts were created for their protection; by the 
end of the A.D. 180s, silver mines were separated from other types of extractive opera-
tions and governed separately, exclusively by knights after the mid-second century; and 
by the late second century the new customs system, the portorium Illyrici, was created 
around them.
84	 While the need for bullion was an obvious cause, there must have been other 
reasons that made inland Dalmatia and Moesia Superior more attractive venues for 
mining operations in the late second century than re-opening works in contemporary 
Portugal and Spain. It is hard to argue that prospecting for silver or gold in the Central 
Balkans would have been any less technically demanding. Underground shaft-mining 
rather than surface opencast was the technique predominantly used in this period, 
making the workings both very challenging and labour-intensive271; furthermore, even 
at Srebrenica, where the ore is relatively shallow and oxidized, making both its mining 
and metallurgical extraction easier, ground water was encountered at shallow depths, 
complicating the extraction process.
85	 I would argue that it was human resources that might have given the Central 
Balkans an edge at this point. While opinions vary on the extent of the effect that the ›An-
tonine plague‹ had on the Roman economy and on the extraction works in Iberia and 
Dacia272, it is quite likely that the Central Balkans were significantly less affected. There 
is no evidence that either of the Upper Moesian legions, IV Flavia and VII Claudia, took 
part in the eastern campaigns of A.D. 160s, whose returning soldiers supposedly spread 
the plague273, and the large numbers of veterans discharged from them in this period274 
testifies to their numbers staying strong. Both Moesia Superior and inland Dalmatia, fur-
thermore, had one of the lowest population densities in the empire275, being also without 
cities of great size276. Regardless of the nature of the disease that we today refer to as 
›the Antonine plague‹ (that is, regardless of whether it was airborne, bacterial, or viral), 
density of settlement is an important factor as many diseases require a critical popula-
tion mass in order to be sustained and become an epidemic277. The Central Balkans, and 
mining regions in particular, would struggle to provide the population threshold below 
which an infectious disease becomes naturally self-extinguishing, or comes in fewer 
waves that are dependent on constant re-introduction from elsewhere278. The mining 
areas were, furthermore, completely landlocked, which left the area only mildly affect-
ed when a couple of centuries later the ›Justinianic plague‹ ravaged the coastal cities of 
Illyricum279. Marcus Aurelius, who was forced to seek further in order to replenish his 
military ranks precisely because of the plague, seems to have identified the same yet 
untapped human potential when he initiated the first legionary recruitment in Moesia 
Superior280. The Central Balkans therefore not only provided precious metal resources 
and relative safety but possibly also the manpower, which consequently would have 

271	 See Hirt 2010, 44–46 on organizational implications of this mining technique.
272	 For the impact on the mining works, see Wilson 2007a, 114 f.; Wilson 2009, 78 f.; Silver 2011.
273	 Amm. 23, 6; SHA Verus 8, 3, though they may have contributed to vexillations.
274	 cf. IMS II, 51. 53.
275	 Scheidel 2007, 48 table 3.1.
276	 Wilkes 1969; Mladenović 2012, 24.
277	 Smallpox and measles, two diseases most widely accepted as being behind the ›Antonine plague‹ (Littman – 

Littman 1973; McNeill 1977, 131 f.; Sallares 1991, 248), require a population threshold of 250,000 people to 
ensure continuous transmission (Cliff – Haggett 1990, esp. 96).

278	 See Cliff – Haggett 1990, esp. 98. 100 f.
279	 cf. Prok. BP 2, 22, 8; Grmek 1998.
280	 SHA Aur. 21, 6–7.
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come at a lower labour cost281, exactly the economic factor that seems to have been 
prevalent in the closure of the Spanish mines282.
86	 The inclusion of a new distinct source of silver that has been detected in the 
denarii of Marcus Aurelius and Commodus283 could be the first sign of the bullion supply 
shift that I propose. There is also no other currently known source that could account for 
a sudden surge of silver coins in the time of the Severi284. A shift of the state metal supply 
to the Central Balkans could explain the increasing reliance of the Severi on the eastern 
mints in striking imperial coins285, as the decision to place the minting closer to the 
metal source. The attention and favour that the Severi paid to the region could further 
corroborate this: while the whole of the wider area of the Lower Danube benefited from 
the imperial Severan visits286, the only significant imperial building munificence that 
Moesia Superior and the interior of Dalmatia ever received was from the Severi287, and 
many of the structures that they built or reconstructed were in the mining areas288. Sep-
timius Severus toured the region twice, and Caracalla was declared a Caesar during his 
first visit to Moesia Superior289. Judging by the locations and dates of inscriptions erected 
in their honour, it has been argued that the Severi made an effort to visit major mining 
regions, although many of them lay off the beaten track290. Furthermore, Severan repair 
works attested at Kostol, Saldum, Smorna, Veliki Gradac, Brza Palanka, Karataš, Drobeta, 
Čezava, Singidunum, and Viminacium speak of a strategic policy of strengthening the 
Upper Moesian section of the limes. While the majority of the developments on the Dan-
ube limes tended to involve large tracts of this cross-provincial border, the rebuilding 
of military installations under the Severi is unique to the Upper Moesian area and is 
clearly a reflection of a local concern – for the safety of the mining areas, the entries to 
which were up the tributaries of the Danube, and for the transport of metal.
87	 The state efforts were certainly giving results, as the mining works in the Cen-
tral Balkan districts continue almost without disruption into Late Antiquity, despite the 
logistical challenges that civil wars and enemy incursions must have caused291. With the 
decline of the gold mines in north-west Spain from the beginning of the third century292 

281	 On the influence of the plague on manpower and wages in Roman Egypt, see Bagnall 2002; Scheidel 2002.
282	 Silver 2011.
283	 Butcher – Ponting 2012. Much work has been conducted since using lead and silver isotopes and trace 

element systematics to determine geological provenance of Roman silver coinage (e. g. Westner et al. 2020; 
Albarède et al. 2021; Milot et al. 2022), but none is directly relevant, concentrating either on earlier periods 
of history or non-Balkan ore sources. On issues complicating identification of ore deposits exploited in the 
production of Roman silver coinage and possible futility of the endeavour, see Wood et al. 2023. Comparable 
work on gold denominations’ provenance is still in its infancy (cf. Green – Smythe 2021), and likely to be 
susceptible to the same pitfalls.

284	 While discussing the graph showing the fluctuation of the money supply in the Roman Empire, Jones 
commented that »if Rio Tinto declined as sharply as suggested, one must ask whether this decline is mirrored 
by a development elsewhere, to make good for the shortfall and support the expansion of the silver coinage 
under Severus and his immediate successors?« (Jones 1980, 163), and the Central Balkans might just hold an 
answer to this question.

285	 Crawford 1975, 574 f. The location of these eastern imperial mints is not certain, cf. Bickford-Smith 
1994/1995.

286	 cf. Wilson 2007b, 322–324.
287	 Moesia Superior: IMS VI, 25 (Scupi); IMS II, 55 (Viminacium); IMS I, 168 (Rudnik); ILJug 505 (Municipium DD/

Sočanica) (see also Mladenović 2011); Dalmatia: CIL III 2, 12758 (Usora); ILJug 1521 (Domavia).
288	 e. g. a temple to Terra Mater at Rudnik (IMS I, 168), an unknown structure at Sočanica (ILJug 505), and a 

structure at Domavia (ILJug 1521).
289	 cf. Mirković 1968, 64; Bojanovski 1972; Bojanovski 1999.
290	 e. g. CIL III, 8359 = CIL III, 12720a; CIL III, 8360 = CIL III, 12720b (Domavia) (cf. Fitz 1959; Bojanovski 1972; 

Bojanovski 1999, 138 f.). The imperial attention was not limited to the precious metal mining and also 
included iron extraction operations in Dalmatia.

291	 Lead pollution data seems to suggest that the only observable lull in metal production came after the peak in 
ca. 240, a brief decline before levels of activity rose again. The authors attribute this temporary disruption to 
the plague of Cyprian (Longman et al. 2018), but a political event cannot be discounted as a cause.

292	 Domergue 1990, 217.
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and final abandonment of the Dacian sources in 272293, the Central Balkans likely be-
came the single most important source of bullion in the empire. With state experiencing 
metal shortage in the third century294 and the control of bullion being clearly crucial for 
any monetary reform in the Late Antiquity295, it is not surprising that the state was not 
giving up its direct control: precious metal mining in the Central Balkans seems to have 
remained in imperial possession through the third century and under the Tetrarchy, as 
attested both by epigraphy and ingot markings296.
88	 It is certainly no coincidence that among those who attained the imperial 
purple through the third century there were many whose military base and personal 
ties linked them to the Central Balkans297. At the time when loyalty was often secured 
and maintained through payouts, control of the most significant sources of bullion in the 
empire was likely as important as military prowess, if not more so. Several third-century 
emperors showed interest in the working of the mines, investing into their infrastruc-
ture and communication links298. At some point during the reign of Decius or Claudius 
Gothicus, the administration of the Central Balkan mines was further consolidated by 
an introduction of a curator Illyrici metallarius299. Claudius II and Aurelian must have 
both used local metal sources in their attempts to restore the purity of the coinage300. 
For the first time imperial mints were opened in the Balkans301, in a clear effort to move 
the mint closer to the metal source, and many antoniniani series were likely supported 
by Central Balkan silver.
89	 It is hard to say for how long the Central Balkan mines remained of criti-
cal strategic importance for the Roman state. It has been suggested that Constantine’s 
monetary reform that placed gold solidus in the centre of the monetary system was to 
some extent prompted by the disruption of silver output from the Central Balkan mines 
and ongoing security concerns in this region302. It is hard to see evidence of such an 
early disruption to the fourth-century mining operations though. Through the fourth 
century, imperial donativa kept being produced locally, at the imperial workshop in 
Naissus303, likely indicating that at least Dardanian silver resources were still of signif-
icant importance.

293	 Davies 1935, 201. 205.
294	 Depeyrot – Hollard 1987.
295	 Bransbourg 2020, esp. 35–38, with older bibliography.
296	 Dušanić 1989/1990; Dušanić 1995b. The last attested imperial procurators at Domavia and Kosmaj date from 

the second half of the third century and the late third/early fourth century respectively (cf. Škegro 1998, 
102–104), with their apparent disappearance likely due to the decline in the epigraphic habit rather than 
privatization of the operations.

297	 Syme 1973; Mócsy 1974, 266–296.
298	 e. g. milestones reveal that much of the road network connecting main mining regions of the Central Balkans 

has been almost completely renewed between the A.D. 230s and 270s (Dalmatia: CIL XVII 4, 368. 383. 411. 
416. 419. 420. 422. 423. 426. 429. 436. 443; ILJug 1026. 2972; Moesia Superior: IMS VI, 198. 203–205; AE 1977, 
723 (B); AE 1998, 1117; IMS IV, 123–127; IMS I, 175; ILJug 593. 1465).

299	 SHA trig. tyr. 15, 2, 4. On the dating of this reform, see Šačić Beća 2022, 194.
300	 Their improvements were minimal and short-lived, cf. Harl 1996, 131. 133. 143–148.
301	 All of the confirmed imperial Balkan mints were opened in the late third/early fourth century: Viminacium 

is the probable location of the mint that issued antoniniani for Pacatianus, Trebonianus Gallus, Volusian, 
Aemilian, Valerian, and Gallienus; Siscia was opened by Gallienus and issued gold and silver coins from 
Claudius II until A.D. 383; Sirmium was opened by Gallienus when it issued antoniniani, as well as gold and 
silver coins in the fourth century; Serdica coined first under Aurelian and issued gold for Probus and the 
tetrarchs; the Thessalonica mint was established by the tetrarchs and was operational throughout the fourth 
century, as was Heraclea; Constantinople’s first output was obviously under Constantine. cf. Carson 1989, 
262–268.

302	 Šajin 2014, 141; Šačić Beća 2022, 199.
303	 At the beginning of the fourth century, Naissus produced commemorative imperial silver-plate, the most 

famous being silver bowls for Licinius’ decenallia (published a number of times in different catalogues 
and period overviews, and for the first time together in Beyeler 2011, cat. 15–19, with detailed earlier 
bibliography); the only confirmed later fourth century products are silver ingots (Wiegels 2003, cat. 50. 86).
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90	 It is, however, clear that effective running of mining operations was increas-
ingly coming under pressure through the fourth century, undoubtedly due to security 
threats. The central authority made several restorative efforts, including yet another 
administrative consolidation of regional precious metal mines in the second part of the 
fourth century304. The problem of dwindling mining labour force was felt throughout 
the empire, necessitating new regulations to be passed making it illegal for mining 
workers to abandon their posts, while also making the obligation hereditary; Illyricum 
is explicitly mentioned in this legislation a number of times305. In 386, similar measures 
had to be put in place for the superiors as well, when an edict was issued demanding 
that mining procurators of the Central Balkans who had forsaken their duties out of 
fear of the enemy should be made to return306. While the state was evidently still keen to 
protect its interest in the Balkan mines, it is clear that, despite all the efforts, the second 
half of the fourth century witnessed a declining output of the local mining areas307. By 
this stage, mining operations seem to be organized around fortified settlements within 
which metallurgical activities took place308, indicative of the security challenges faced.
91	 According to the patchy dating evidence at our disposal, it is only silver mines 
of Dardania that continued their operations during the fifth century309, likely main-
taining some level of activity into the sixth century as well. Little else could explain 
the continued prosperity of the city of Ulpiana and the imperial patronage it enjoyed 
under Justinian, who endowed the city while renaming it Iustiniana Secunda310. It was 
most likely the Avar raids that spelled the end of the imperial extraction operations in 
Dardania sometime around the end of the sixth century, when the Empire eventually 
ceded power in the Central Balkans311.

Appendix
92	 Precious metal mining sites of Dalmatia and Moesia Superior mentioned in 
the text:

Site name Region Province Geographic 
location

Main metal 
extracted

Gomionica Fojnica, Bosnia Dalmatia 43.966667
18.066667

Au

Ostružnica Fojnica, Bosnia Dalmatia 43.966667
17.933333

Au

Gromiljak Fojnica, Bosnia Dalmatia 43.966667
18.05

Au

Uložnica Fojnica, Bosnia Dalmatia 43.98689
17.68866

Au

Crvene Zemlje Fojnica, Bosnia Dalmatia 43.97575
17.69362

Au

304	 They were now headed by comes metallorum per Illyricum (Not. dign. or. 42, 26), cf. Hirt 2010, 209.
305	 Cod. Theod. 10, 19, 5. 6. 7. 9. 15; Šajin 2015.
306	 Cod. Theod. 1, 32, 5.
307	 cf. Longman et al. 2018.
308	 Tomović 2000; Marić 2019.
309	 As attested by the recovery of coins of Leo I from the mine at Janjevo (Čerškov 1969, 34. 83 n. 75). It has been 

argued that a revival of Bosnian gold mining took place in the fifth century (Škegro 2000, 81 f.), a supposition 
based solely on historical circumstances of the time (the wider region paying a tribute in gold), but without 
any archaeological confirmation.

310	 Hajdari et al. 2011; Teichner 2015.
311	 Kardaras 2018, 20–87.
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Site name Region Province Geographic 
location

Main metal 
extracted

Tješilo Fojnica, Bosnia Dalmatia 43.959
17.864

Au

Kreševo Fojnica, Bosnia Dalmatia 43.865617
18.034589

Au

Krivi Breg Srebrenica, Bosnia Dalmatia 44.110957
19.35248

Ag

Kovačice Srebrenica, Bosnia Dalmatia 44.094983
19.281020

Ag

Crvena Zdonja Srebrenica, Bosnia Dalmatia 44.100194
19.360299

Ag

Šarene Rupe Srebrenica, Bosnia Dalmatia 44.120724
19.355222

Ag

Kudrivoda Srebrenica, Bosnia Dalmatia 44.099007
19.354741

Ag

Čumavići Srebrenica, Bosnia Dalmatia 44.12444
19.24639

Ag

Sokoljača Sočanica/Soqanicë, Kosovo Moesia 
Superior

43.069484
20.841052

Ag

Borčan/Borçan Sočanica/Soqanicë, Kosovo Moesia 
Superior

43.074444
20.917222

Ag

Zminjak Sočanica/Soqanicë, Kosovo Moesia 
Superior

43.076047
20.701888

Ag

Plakaonica/Pllakanicë Sočanica/Soqanicë, Kosovo Moesia 
Superior

43.074569
20.708917

Ag

Trepča/Stari Trg Trepča/Trepça, Kosovo Moesia 
Superior

42.93694
20.92056

Ag

Meljenica/Melenicë Trepča/Trepça, Kosovo Moesia 
Superior

42.95952
20.92608

Ag

Novo Brdo/Novobërdë Kosovo Moesia 
Superior

42.61600
21.43200

Ag, Au

Janjevo/Janjevë Kosovo Moesia 
Superior

42.60399
21.20711

Ag, Au

Šaškovac/Shashkoc Janjevo, Kosovo Moesia 
Superior

42.586335
21.231235

Ag

Lece Medvedja, Serbia Moesia 
Superior

42.908154
21.531887

Au, Ag, Fe

Tulare Medvedja, Serbia Moesia 
Superior

42.794495
21.461770

Au, Ag, Fe

Stojnik, Gradište Mt Kosmaj, Serbia Moesia 
Superior

44.531660
20.492082

Ag

Pruten, slag fields Mt Kosmaj, Serbia Moesia 
Superior

44.529534
20.499570

Ag

Glavčine, mines Mt Kosmaj, Serbia Moesia 
Superior

44.540103
20.489421

Ag

Glavčine, slag Mt Kosmaj, Serbia Moesia 
Superior

44.536027
20.508572

Ag

Brailovac Mt Kosmaj, Serbia Moesia 
Superior

44.532517
20.509097

Ag



Dragana Mladenović	 Roman Gold and Silver Mining in the Central Balkans and Its Significance for the Roman State

223

JdI 140, 2025, § 1–92

References
Alaj 2019 P. Alaj, Les habitats de l’Age du fer sur le 
territoire de l’actuel Kosovo (Diss. Université Lumière 
Lyon 2 2019)
Albarède et al. 2021 F. Albarède – J. Blichert-Toft – F. 
de Callataÿ – G. Davis – P. Debernardi – L. Gentelli – H. 
Gitler – F. Kemmers – S. Klein – C. Malod-Dognin – J. 
Milot – P. Telouk – M. Vaxevanopoulos – K. Westner, 
From Commodity to Money: The Rise of Silver Coinage 
around the Ancient Mediterranean (Sixth–First 
Centuries BCE), Archaeometry 63, 2021, 142–155, 
https://doi.org/10.1111/arcm.12615
Alföldy 1965 G. Alföldy, Bevölkerung und 
Gesellschaft der römischen Provinz Dalmatien 
(Budapest 1965)
Alföldy 1970 G. Alföldy, Patrimonium Regni Norici. 
Ein Beitrag zur Territorialgeschichte der römischen 
Provinz Noricum, BJb 170, 1970, 163–177
Alföldy 1974 G. Alföldy, Noricum (London 1974)
Alföldy 2000 G. Alföldy, Das neue Edikt des Augustus 
aus El Bierzo in Hispanien, ZPE 131, 2000, 177–205
Andjelić – Ibrahimpašić 1999 P. Andjelić – F. 
Ibrahimpašić, Nekoliko priloga za upoznavanje 
tehnologija starog rudarstva i metalurgije u Bosni, in: 
Rudarstvo i metalurgija Bosne i Hercegovine 1999, 
221–228
Bagnall 2002 R. S. Bagnall, The Effects of Plague: 
Model and Evidence, JRA 15, 2002, 114–120
Bartel et al. 1979 B. Bartel – V. Kondić – M. R. 
Werner, Excavations at Kraku’lu Yordan, Northeast 
Serbia: Preliminary Report, 1973–76 Seasons, JFieldA 
6, 1979, 127–149
Basler 1999 Đ. Basler, Rudnici i metalurški pogoni 
rimskog doba u Bosni i Hercegovini (s osobotim 
osvrtom na pogone u dolini reke Japre), in: Rudarstvo i 
metalurgija Bosne i Hercegovine 1999, 89–118
Bertrandon de la Brocquière 1972 Bertrandon de 
la Brocquière, Le voyage d’outremer de Bertrandon de 
la Broquière, premier écuyer tranchant et conseiller 
de Philippe le Bon, duc de Bourgogne, publié et 
annoté par Ch. Schefer ([Facsimile of the 1892 ed.] 
Farnborough 1972)
Besnier 1920 M. Besnier, Le commerce du plomb à 
l’époque romaine d’après les lingots estampillés, RA 12, 
1920, 211–244
Besnier 1921 M. Besnier, Le commerce du plomb à 
l’époque romaine d’après les lingots estampillés (suite), 
RA 13, 1921, 36–76
Beyeler 2011 M. Beyeler, Geschenke des Kaisers. 
Studien zur Chronologie, zu den Empfängern und zu 
den Gegenständen der kaiserlichen Vergabungen im 
4. Jahrhundert n. Chr. (Berlin 2011)
Bickford-Smith 1994/1995 R. A. Bickford-Smith, The 
Imperial Mints in the East for Septimius Severus: It is 
Time to Begin a Thorough Reconsideration, RItNum 96, 
1994/1995, 53–71
Birley 1997 A. R. Birley, Supplying the Batavians at 
Vindolanda, in: W. Groenman-Van Waateringe (ed.), 
Roman Frontier Studies 1995. Proceedings of the 

XVIᵗʰ International Congress of Roman Frontier Studies 
(Oxford 1997) 273–280
den Boer 1972 W. den Boer, Some Minor Roman 
Historians (Leiden 1972)
Bogosavljević-Petrović 1989 V. Bogosavljević-
Petrović, Uvod u rudarsku arheologiju na Kopaoniku 
(oblici starog rudarstva i metalurgije), Glasnik SAD 5, 
1989, 86–93
Bogosavljević-Petrović 1995 V. Bogosavljević-
Petrović, Arheometalurški kompleksi na Kopaoniku, 
Glasnik SAD 10, 1995, 58–71
Bogosavljević-Petrović 2006 V. Bogosavljević-
Petrović, Continuity of Metallurgy in the Ibar Valley, 
Metalurgija 12/2–3, 2006, 129–144
Bojanovski 1972 I. Bojanovski, Severiana 
Bosniensia, Članci i gradja 9, 1972, 37–52
Bojanovski 1982 I. Bojanovski, Antičko rudarstvo 
u unutrašnjosti provincije Dalmacije u svjetlu 
epigrafskih i numizmatičkih izvora, Arheološki radovi 
i rasprave 8/9, 1982, 89–120
Bojanovski 1999 I. Bojanovski, Antičko rudarstvo 
u Bosni u svetlu epigrafskih i numizmatičkih izvora, 
in: Rudarstvo i metalurgija Bosne i Hercegovine 1999, 
133–175
Brammall et al. 1930 A. Brammall – G. F. Hatch 
– T. Marrack, The Stan Trg Lead-Zinc Mine, Mining 
Magazine 42, 1930, 1–7
Bransbourg 2020 G. Bransbourg, L’étalon-or et 
la place de la monnaie d’argent durant l’Empire 
tardif, in: J. Chameroy – P.-M. Guihard (eds.), 
Argentum romanorum sive barbarorum. Tradition 
und Entwicklung im Gebrauch des Silbergeldes 
im römischen Westen (4.–6. Jh.). 2. Internationales 
Numismatikertreffen (12.–13. Oktober 2017, Caen) 
(Mainz 2020) 17–50
Breglia 1950 L. Breglia, Circolazione monetale ed 
aspetti di vita economica a Pompei, Pompeiana 1950, 
41–59
BRGM – UNESCO 1982 BRGM – UNESCO, 
Metallogenic Map of Europe and Neighbouring 
Countries 1 : 2,500,000 – Carte Métallogénique de 
l’Europe et des pays limitrophes à 1/250000 (Paris 
1982)
Brun 2004 J.-P. Brun, Archéologie du vin et de l’huile 
dans l’Empire romain (Paris 2004)
Bugarski et al. 1982 P. Bugarski – S. Janjić – D. 
Bogosavljević, Prilog boljem poznavanju metalurške 
prerade naših ruda gvoždja u vreme Rimljana, Zbornik 
radova Muzeja rudarstva i metalurgije 2, 1982, 57–67
Bugarski et al. 2018 I. Bugarski – M. Dotterweich 
– V. Ivanišević – A. Maass – C. Röhl – R. Schreg – A. 
Stamenković – Ü. Yalçin, Rekognosciranja šire okoline 
Caričinog grada u 2016. godini, Arheologija u Srbiji: 
Projekti Arheološkog Instituta u 2016. godini 2018, 
107–115
Burnham et al. 2004 B. C. Burnham – H. Burnham 
– A. E. Annels, Dolaucothi-Pumsaint: Survey and 
Excavations at a Roman Gold-mining Complex, 
1987–1999 (Oxford 2004)

file://C:\Users\Löwe\Documents\Projekte%202025\DAI\JdI%20140\2%20Lektorierte%20Fassung\F.%20Albarède%20–%20J.%20Blichert-Toft%20–%20F.%20de%20Callataÿ%20–%20G.%20Davis%20–%20P.%20Debernardi%20–%20L.%20Gentelli%20–%20H.%20Gitler%20–%20F.%20Kemmers%20–%20S.%20Klein%20–%20C.%20Malod-Dognin%20–%20J.%20Milot%20–%20P.%20Telouk%20–%20M.%20Vaxevanopoulos%20–%20K.%20Westner,%20From%20Commodity%20to%20Money:%20the%20Rise%20of%20Silver%20Coinage%20around%20the%20Ancient%20Mediterranean%20(Sixth–First%20Centuries%20BCE),%20Archaeometry%2063,%202021,%20142–155
file://C:\Users\Löwe\Documents\Projekte%202025\DAI\JdI%20140\2%20Lektorierte%20Fassung\F.%20Albarède%20–%20J.%20Blichert-Toft%20–%20F.%20de%20Callataÿ%20–%20G.%20Davis%20–%20P.%20Debernardi%20–%20L.%20Gentelli%20–%20H.%20Gitler%20–%20F.%20Kemmers%20–%20S.%20Klein%20–%20C.%20Malod-Dognin%20–%20J.%20Milot%20–%20P.%20Telouk%20–%20M.%20Vaxevanopoulos%20–%20K.%20Westner,%20From%20Commodity%20to%20Money:%20the%20Rise%20of%20Silver%20Coinage%20around%20the%20Ancient%20Mediterranean%20(Sixth–First%20Centuries%20BCE),%20Archaeometry%2063,%202021,%20142–155
file://C:\Users\Löwe\Documents\Projekte%202025\DAI\JdI%20140\2%20Lektorierte%20Fassung\F.%20Albarède%20–%20J.%20Blichert-Toft%20–%20F.%20de%20Callataÿ%20–%20G.%20Davis%20–%20P.%20Debernardi%20–%20L.%20Gentelli%20–%20H.%20Gitler%20–%20F.%20Kemmers%20–%20S.%20Klein%20–%20C.%20Malod-Dognin%20–%20J.%20Milot%20–%20P.%20Telouk%20–%20M.%20Vaxevanopoulos%20–%20K.%20Westner,%20From%20Commodity%20to%20Money:%20the%20Rise%20of%20Silver%20Coinage%20around%20the%20Ancient%20Mediterranean%20(Sixth–First%20Centuries%20BCE),%20Archaeometry%2063,%202021,%20142–155
file://C:\Users\Löwe\Documents\Projekte%202025\DAI\JdI%20140\2%20Lektorierte%20Fassung\F.%20Albarède%20–%20J.%20Blichert-Toft%20–%20F.%20de%20Callataÿ%20–%20G.%20Davis%20–%20P.%20Debernardi%20–%20L.%20Gentelli%20–%20H.%20Gitler%20–%20F.%20Kemmers%20–%20S.%20Klein%20–%20C.%20Malod-Dognin%20–%20J.%20Milot%20–%20P.%20Telouk%20–%20M.%20Vaxevanopoulos%20–%20K.%20Westner,%20From%20Commodity%20to%20Money:%20the%20Rise%20of%20Silver%20Coinage%20around%20the%20Ancient%20Mediterranean%20(Sixth–First%20Centuries%20BCE),%20Archaeometry%2063,%202021,%20142–155
file://C:\Users\Löwe\Documents\Projekte%202025\DAI\JdI%20140\2%20Lektorierte%20Fassung\F.%20Albarède%20–%20J.%20Blichert-Toft%20–%20F.%20de%20Callataÿ%20–%20G.%20Davis%20–%20P.%20Debernardi%20–%20L.%20Gentelli%20–%20H.%20Gitler%20–%20F.%20Kemmers%20–%20S.%20Klein%20–%20C.%20Malod-Dognin%20–%20J.%20Milot%20–%20P.%20Telouk%20–%20M.%20Vaxevanopoulos%20–%20K.%20Westner,%20From%20Commodity%20to%20Money:%20the%20Rise%20of%20Silver%20Coinage%20around%20the%20Ancient%20Mediterranean%20(Sixth–First%20Centuries%20BCE),%20Archaeometry%2063,%202021,%20142–155
file://C:\Users\Löwe\Documents\Projekte%202025\DAI\JdI%20140\2%20Lektorierte%20Fassung\F.%20Albarède%20–%20J.%20Blichert-Toft%20–%20F.%20de%20Callataÿ%20–%20G.%20Davis%20–%20P.%20Debernardi%20–%20L.%20Gentelli%20–%20H.%20Gitler%20–%20F.%20Kemmers%20–%20S.%20Klein%20–%20C.%20Malod-Dognin%20–%20J.%20Milot%20–%20P.%20Telouk%20–%20M.%20Vaxevanopoulos%20–%20K.%20Westner,%20From%20Commodity%20to%20Money:%20the%20Rise%20of%20Silver%20Coinage%20around%20the%20Ancient%20Mediterranean%20(Sixth–First%20Centuries%20BCE),%20Archaeometry%2063,%202021,%20142–155
file://C:\Users\Löwe\Documents\Projekte%202025\DAI\JdI%20140\2%20Lektorierte%20Fassung\F.%20Albarède%20–%20J.%20Blichert-Toft%20–%20F.%20de%20Callataÿ%20–%20G.%20Davis%20–%20P.%20Debernardi%20–%20L.%20Gentelli%20–%20H.%20Gitler%20–%20F.%20Kemmers%20–%20S.%20Klein%20–%20C.%20Malod-Dognin%20–%20J.%20Milot%20–%20P.%20Telouk%20–%20M.%20Vaxevanopoulos%20–%20K.%20Westner,%20From%20Commodity%20to%20Money:%20the%20Rise%20of%20Silver%20Coinage%20around%20the%20Ancient%20Mediterranean%20(Sixth–First%20Centuries%20BCE),%20Archaeometry%2063,%202021,%20142–155
https://zenon.dainst.org/Record/000253473
https://zenon.dainst.org/Record/000253473
https://zenon.dainst.org/Record/000253473
https://zenon.dainst.org/Record/000492043
https://zenon.dainst.org/Record/000492043
https://zenon.dainst.org/Record/000492043
https://zenon.dainst.org/Record/000210987
https://zenon.dainst.org/Record/000102332
https://zenon.dainst.org/Record/000102332
https://zenon.dainst.org/Record/000651303
https://zenon.dainst.org/Record/000651303
https://zenon.dainst.org/Record/000432405
https://zenon.dainst.org/Record/000432405
https://zenon.dainst.org/Record/000432405
https://zenon.dainst.org/Record/000432405
https://zenon.dainst.org/Record/001596248
https://zenon.dainst.org/Record/001596248
https://zenon.dainst.org/Record/001596248
https://zenon.dainst.org/Record/000877164
https://zenon.dainst.org/Record/000877164
https://zenon.dainst.org/Record/000877164
https://zenon.dainst.org/Record/000877164
https://zenon.dainst.org/Record/000545870
https://zenon.dainst.org/Record/000545870
https://zenon.dainst.org/Record/000545870
https://zenon.dainst.org/Record/000545870
https://zenon.dainst.org/Record/001003150
https://zenon.dainst.org/Record/001003150
https://zenon.dainst.org/Record/001003150
https://zenon.dainst.org/Record/001003150
https://zenon.dainst.org/Record/001003150
https://zenon.dainst.org/Record/000159273
https://zenon.dainst.org/Record/000159273
https://zenon.dainst.org/Record/000425103
https://zenon.dainst.org/Record/000425103
https://zenon.dainst.org/Record/000425103
https://zenon.dainst.org/Record/000425103
https://zenon.dainst.org/Record/002019617
https://zenon.dainst.org/Record/002019617
https://zenon.dainst.org/Record/002019617
https://zenon.dainst.org/Record/002019617
https://zenon.dainst.org/Record/002019617
https://zenon.dainst.org/Record/002019617
https://zenon.dainst.org/Record/002019617
https://zenon.dainst.org/Record/002019617
https://zenon.dainst.org/Record/000147975
https://zenon.dainst.org/Record/000147975
https://zenon.dainst.org/Record/000932868
https://zenon.dainst.org/Record/000932868
https://zenon.dainst.org/Record/000932868
https://zenon.dainst.org/Record/000932868


Dragana Mladenović	 Roman Gold and Silver Mining in the Central Balkans and Its Significance for the Roman State

224

JdI 140, 2025, § 1–92

Butcher – Ponting 2012 K. Butcher – M. Ponting, 
The Beginning of the End? The Denarius in the Second 
Century, NumChron 172, 2012, 63–83
Carson 1989 R. A. G. Carson, Coins of the Roman 
Empire (London 1989)
Čerškov 1969 E. Čerškov, Rimljani na Kosovu i 
Metohiji (Belgrade 1969)
Čerškov 1970 E. Čerškov, Municipium DD kod 
Sočanice (Priština 1970)
Cesarik – Glavaš 2017 N. Cesarik – I. Glavaš, 
Cohortes I et II milliaria Delmatarum, in: D. Demicheli 
(ed.), Illyrica Antiqua II – In honorem Duje Rendić-
Miočević. Proceedings of the International Conference, 
Šibenik, 12ᵗʰ–15ᵗʰ September 2013 (Zagreb 2017) 
209–222
Ciobanu 1999 R. Ciobanu, Les Illyriens et la Dacie 
romaine, Apulum 36, 1999, 199–215
Ćirković 1981 S. M. Ćirković, The Production of Gold, 
Silver and Copper in the Central Parts of the Balkans 
from the 13ᵗʰ to the 16ᵗʰ Century, in: H. Kellenbenz 
(ed.), Precious Metals in the Age of Expansion. Papers 
of the XIVᵗʰ International Congress of the Historical 
Sciences (Stuttgart 1981) 41–69
Cliff – Haggett 1990 A. D. Cliff – P. Haggett, 
Epidemic Control and Critical Community Size: Spatial 
Aspects of Eliminating Communicable Diseases in 
Human Populations, in: R. W. Thomas (ed.), Spatial 
Epidemiology (London 1990) 93–110
Conophagos 1980 C. E. Conophagos, Le Laurium 
antique et la technique grecque de la production de 
l’argent (Athens 1980)
Conophagos 1990 C. E. Conophagos, The Ancient 
Athenian Silvermines, in: Ancient Technology. 
Symposium at the Finnish Institute at Athens 30.3.–
4.4.1987 (Helsinki 1990) 11–22
Conrad 1870 A. Conrad, Bosnien mit Bezug auf 
seine Mineralschätze, Mittheilungen der Kais. und 
Königl. Geographischen Gesellschaft in Wien 13, 1870, 
219–228
Čović 1999 B. Čović, Prahistorijsko rudarstvo i 
metalurgija u Bosni i Hercegovini, in: Rudarstvo i 
metalurgija Bosne i Hercegovine 1999, 57–87
Crawford 1975 M. Crawford, Finance, Coinage and 
Money from the Severans to Constantine, ANRW 2, 2 
(Berlin 1975) 560–593
Crnobrnja 2017 A. N. Crnobrnja, Reviziono 
arheološko rekognosciranje uže zone rimskih 
kosmajskih rudnika, Zbornik Narodnog muzeja 23/1, 
2017, 237–65
Crnobrnja – Borić-Brešković 2015 A. N. Crnobrnja 
– B. Borić-Brešković, Ostava srebrnog rimskog novca iz 
rudničke oblasti metalla Tricornensia (Belgrade 2015)
Curchin 1991 L. A. Curchin, Roman Spain: Conquest 
and Assimilation (London 1991)
Cvjetičanin 1994 T. Cvjetičanin, Grčki uticaji na 
produkciji srebra predrimskog perioda, in: I. Popović 
(ed.), Antičko srebro u Srbiji (Belgrade 1994) 19–24
Daicoviciu 1961 C. Daicoviciu, ›Castella‹ 
Dalmatarum in Dacia, Apulum 4, 1961, 51–58

Davies 1935 O. Davies, Roman Mines in Europe 
(Oxford 1935)
Davies 1938 O. Davies, Ancient Mining in the 
Central Balkans, La Revue internationale des études 
balkaniques 6, 1938, 405–418
Depeyrot – Hollard 1987 G. Depeyrot – D. Hollard, 
Pénurie d’argent-métal et crise monétaire au IIIe siècle 
après J.-C., Histoire & Mesure 2/1, 1987, 57–85
Dinić 1955 M. J. Dinić, Za istoriju rudarstva u 
srednjevekovnoj Srbiji i Bosni I (Belgrade 1955)
Dinić 1962 M. J. Dinić, Za istoriju rudarstva u 
srednjevekovnoj Srbiji i Bosni II (Belgrade 1962)
Djokić 1987–1990 D. Djokić, Ispiranje zlata u 
slivu Peka sa osvrtom na istorijski razvoj rudarstva 
i metalurgije, Zbornik radova Muzeja rudarstva i 
metalurgije 5/6, 1987–1990, 135–153
Domergue 1989 C. Domergue (ed.), Minería 
y metalurgía en las antiguas civilizaciones 
mediterráneas y europeas. Coloquio internacional 
asociado, Madrid, 24–28 octobre 1985 (Madrid 1989)
Domergue 1990 C. Domergue, Les mines de la 
Péninsule Ibérique dans l’antiquité romaine (Rome 
1990)
Domergue 1994 C. Domergue, L’État romain et le 
commerce des métaux à la fin de la République et 
sous le Haut-Empire, in: J. Andreau – P. Briant – R. 
Descat (eds.), Économie antique. Les échanges dans 
l’Antiquité: le rôle de l’État (Saint-Bertrand-de-
Comminges 1994) 99–113
Dušanić 1971a S. Dušanić, Heteroklitičko metalli 
u natpisima rudničkog novca, ŽivaAnt 21/2, 1971, 
535–552
Dušanić 1971b S. Dušanić, Novi Antinojev natpis 
i metalla municipii Dardanorum, ŽivaAnt 21, 1971, 
241–261
Dušanić 1977a S. Dušanić, Aspects of Roman Mining 
in Noricum, Pannonia, Dalmatia and Moesia Superior, 
ANRW 2, 6 (Berlin 1977) 52–94
Dušanić 1977b S. Dušanić, Iz istorije rimskog 
rudarstva u Gornjoj Meziji, AVes 28, 1977, 163–179
Dušanić 1977c S. Dušanić, Mounted Cohorts in 
Moesia Superior, in: J. Fitz (ed.), Limes. Akten des 
XI. Internationalen Limeskongresses (Székesfehérvár, 
30/8–6/9/1976) (Budapest 1977) 237–247
Dušanić 1980 S. Dušanić, Organizacija rimskog 
rudarstva u Noriku, Panoniji, Dalmaciji i Gornjoj 
Meziji, Istorijski Glasnik 1/2, 1980, 7–55
Dušanić 1989 S. Dušanić, The Roman Mines in 
Illyricum: Organization and Impact on Provincial Life, 
in: Domergue 1989, II 148–156
Dušanić 1989/1990 S. Dušanić, Iz istorije 
kasnoantičkog rudarstva u Šumadiji, Starinar 40/41, 
1989/1990, 217–224
Dušanić 1990 S. Dušanić, Legions and the Fiscal 
Estates, AVes 41, 1990, 585–595
Dušanić 1994/1995 S. Dušanić, Epigraphical Notes on 
Roman Mining in Dardania, Starinar 45/46, 1994/1995, 
27–34

https://zenon.dainst.org/Record/001350420
https://zenon.dainst.org/Record/001350420
https://zenon.dainst.org/Record/001350420
https://zenon.dainst.org/Record/000167751
https://zenon.dainst.org/Record/000167751
https://zenon.dainst.org/Record/000315052
https://zenon.dainst.org/Record/000315052
https://zenon.dainst.org/Record/001211737
https://zenon.dainst.org/Record/001211737
https://zenon.dainst.org/Record/000272204
https://zenon.dainst.org/Record/000272204
https://zenon.dainst.org/Record/000272204
https://zenon.dainst.org/Record/000271752
https://zenon.dainst.org/Record/000271752
https://zenon.dainst.org/Record/000271752
https://zenon.dainst.org/Record/000271752
https://zenon.dainst.org/Record/000292363
https://zenon.dainst.org/Record/000292363
https://zenon.dainst.org/Record/000292363
https://zenon.dainst.org/Record/001486771
https://zenon.dainst.org/Record/001486771
https://zenon.dainst.org/Record/001486771
https://zenon.dainst.org/Record/000752412
https://zenon.dainst.org/Record/000752412
https://zenon.dainst.org/Record/000151407
https://zenon.dainst.org/Record/000151407
https://zenon.dainst.org/Record/000151407
https://zenon.dainst.org/Record/000517787
https://zenon.dainst.org/Record/000517787
https://zenon.dainst.org/Record/000177973
https://zenon.dainst.org/Record/000177973
https://zenon.dainst.org/Record/000270860
https://zenon.dainst.org/Record/000270860
https://zenon.dainst.org/Record/000270860
https://zenon.dainst.org/Record/000270860
https://zenon.dainst.org/Record/000075276
https://zenon.dainst.org/Record/000075276
https://zenon.dainst.org/Record/000075276
https://zenon.dainst.org/Record/000998150
https://zenon.dainst.org/Record/000998150
https://zenon.dainst.org/Record/000998150
https://zenon.dainst.org/Record/000998150
https://zenon.dainst.org/Record/000998150
https://zenon.dainst.org/Record/000998150
https://zenon.dainst.org/Record/000290481
https://zenon.dainst.org/Record/000290481
https://zenon.dainst.org/Record/000290481
https://zenon.dainst.org/Record/000297409
https://zenon.dainst.org/Record/000297409
https://zenon.dainst.org/Record/000297409
https://zenon.dainst.org/Record/000297409
https://zenon.dainst.org/Record/000270953
https://zenon.dainst.org/Record/000270953
https://zenon.dainst.org/Record/000270953
https://zenon.dainst.org/Record/001166865
https://zenon.dainst.org/Record/001166865
https://zenon.dainst.org/Record/001166865
https://zenon.dainst.org/Record/000447607
https://zenon.dainst.org/Record/000447607
https://zenon.dainst.org/Record/001177216
https://zenon.dainst.org/Record/001177216
https://zenon.dainst.org/Record/001177216


Dragana Mladenović	 Roman Gold and Silver Mining in the Central Balkans and Its Significance for the Roman State

225

JdI 140, 2025, § 1–92

Glicksman 2009 K. Glicksman, The Economy of 
the Roman Province of Dalmatia (Diss. University of 
Oxford 2009)
Green – Smythe 2021 G. A. Green – D. Smythe, 
Tracing Dacian Gold in Roman aurei, Journal of 
Archaeological Science: Reports 39, 2021, 103–128, 
https://doi.org/10.1016/j.jasrep.2021.103128
Grmek 1998 M. Grmek, Les conséquences de la 
peste de Justinien dans l’Illyricum, in: N. Cambi – E. 
Marin (eds.), Radovi XIII Međunarodnog Kongresa 
za starokršćansku arheologiju (Split, Poreč 25.9.–
1.10.1994) (Split 1998) 787–794
Hajdari et al. 2011 A. Hajdari – P. Kabashi – J.-
L. Lamboley – E. Shukriu, Premiers résultats des 
campagnes de fouilles à Ulpiana (2006–2008), in: J.-L. 
Lamboley – M. P. Castiglioni (eds.), L’Illyrie méridionale 
et l’Épire dans l’Antiquité V. Actes du Vᵉ Colloque 
international de Grenoble, 8–11 octobre 2008 (Paris 
2011) 449–458
Harl 1996 K. W. Harl, Coinage in the Roman 
Economy, 300 B.C. to A.D. 700 (Baltimore 1996)
Heinrich – Neubauer 2002 C. A. Heinrich – F. 
Neubauer, Cu – Au – Pb – Zn – Ag Metallogeny of the 
Alpine – Balkan – Carpathian – Dinaride Geodynamic 
Province, Mineralium Deposita 37, 2002, 533–540
Hiessleitner 1927 G. Hiessleitner, Das Bergbaugebiet 
(Pb, Zn, S, Au, Ag) von Janjevo am Amselfeld in 
Nordmazedonien/SHS, Berg- und Hüttenmännisches 
Jahrbuch 75, 1927, 106–114
Hill – Sandars 1911 G. F. Hill – H. W. Sandars, Coins 
from the Neighbourhood of a Roman Mine in Southern 
Spain, JRS 1, 1911, 100–106
Hirt 2010 A. M. Hirt, Imperial Mines and Quarries 
in the Roman World. Organizational Aspects 27 BC ‒ 
AD 235 (Oxford 2010)
Hofmann 1886 R. Hofmann, Der Quecksilberbergbau 
Avala in Serbien, Österreichische Zeitschrift für Berg- 
und Hüttenwesen 20, 1886, 318–324
Hofmann 1893 R. Hofmann, Die Burgruine Novo 
Brdo und Umgebung im Vilajet Kosovo, Mittheilungen 
der Kais. und Königl. Geographischen Gesellschaft in 
Wien 36, 1893, 589–600
Holleran 2016 C. Holleran, Labour Mobility in the 
Roman World: A Case Study of Mines in Iberia, in: L. 
de Ligt – L. E. Tacoma (eds.), Migration and Mobility in 
the Early Roman Empire (Leiden 2016)
Imamović 1976 E. Imamović, Eksploatacija zlata i 
srebra u riskoj provinciji Dalmaciji, Godišnjak društva 
istoričara Bosne i Hercegovine 21–27, 1976, 7–27
Janković 1997 S. Janković, The Carpatho-Balkanides 
and Adjacent Area: A Sector of the Tethyan Eurasian 
Metallogenic Belt, Mineralium Deposita 32, 1997, 
426–433, https://doi.org/10.1007/s001260050110
Jones 1980 G. D. B. Jones, The Roman Mines at 
Riotinto, JRS 70, 1980, 146–165
Jovanović 1986 A. Jovanović, O antičkom rudarenju 
na Staroj planini, Glasnik SAD 3, 1986, 195–200

Dušanić 1995a S. Dušanić, Kovanje novca u 
rudničkim distriktima rimskog Ilirika, in: Popović et al. 
1995, 131–144
Dušanić 1995b S. Dušanić, Late Roman Mining in 
Illyricum: Historical Observations, in: Petrović et al. 
1995, 219–225
Dušanić 1997 S. Dušanić, The Administrative History 
of Roman Mines in North-western Dardania: a Lost 
Document, ŽivaAnt 47, 1997, 31–42
Dušanić 2000 S. Dušanić, Army and Mining in 
Moesia Superior, in: G. Alföldy – B. Dobson – W. Eck 
(eds.), Kaiser, Heer und Gesellschaft in der römischen 
Kaiserzeit. Gedenkschrift Eric Birley (Stuttgart 2000) 
343–363
Dušanić 2008 S. Dušanić, The Valle Ponti Lead 
Ingots: Notes on Roman Notables. Commercial 
Activities in Free Illyricum at the Beginning of the 
Principate, Starinar 58, 2008, 107–118
Dušanić – Mirković 1976 S. Dušanić – M. Mirković, 
Inscriptions de la Mésie supérieure I. Singidunum et le 
Nord-Ouest de la province (Belgrade 1976)
Eck 2004 W. Eck, Augustus und die Großprovinz 
Germanien, KölnJb 37, 2004, 11–22
Edmondson 1987 J. C. Edmondson, Two Industries 
in Roman Lusitania: Mining and Garum Production 
(Oxford 1987)
Edmondson 1989 J. C. Edmondson, Mining in the 
Later Roman Empire and Beyond: Continuity or 
Disruption, JRS 79, 1989, 84–102
Engelmann – Knibbe 1989 H. Engelmann – D. 
Knibbe (eds.), Das Zollgesetz der Provinz Asia. Eine 
neue Inschrift aus Ephesos = EpigrAnat 14, 1989
Ferjančić 2014 S. Ferjančić, Cohort V Callaecorum 
Lucensium and the Garrison of the Kosmaj Mines, 
Beogradski istorijski glasnik 5, 2014, 23–32
Fermendžin 1892 E. Fermendžin, Acta Bosnae 
potissimum ecclesiastica cum insertis editorum 
documentorum regestis ab anno 925 usque ad annum 
1752 (Zagreb 1892)
Fink 1958 R. O. Fink, Hunt’s Pridianum: British 
Museum Papyrus 2851, JRS 48, 1958, 102–116
Fitz 1959 J. Fitz, Der Besuch des Septimius Severus 
in Pannonien im J. 202 u. Z., ActaArchHung 11, 1959, 
237–263
von Foullon 1892 H. B. von Foullon, Ueber 
Goldgewinnungsstätten der Alten in Bosnien, Jahrbuch 
der kaiserlich-königlichen Geologischen Reichsanstalt 
42, 1892, 1–52
Garašanin 1982 M. Garašanin, The Early Iron Age 
in the Central Balkan Area, c. 1000–750 BC, CAH 3, 1 
(Cambridge 1982) 582–618
Gassmann et al. 2022 G. Gassmann – S. Klein – G. 
Körlin – B. Matthes – K. Westner, Antiker Silberrausch 
am Amselfeld, Anschnitt 74, 2022, 4–24
Giorgetti 1983 D. Giorgetti, Ratiaria and Its Territory, 
in: A. G. Poulter (ed.), Ancient Bulgaria. Papers 
Presented to the International Symposium on the 
Ancient History and Archaeology of Bulgaria, University 
of Nottingham, 1981 (Nottingham 1983) II 19–39

https://zenon.dainst.org/Record/000359342
https://zenon.dainst.org/Record/000359342
https://zenon.dainst.org/Record/000359342
https://zenon.dainst.org/Record/000359342
https://zenon.dainst.org/Record/000359342
https://zenon.dainst.org/Record/001365378
https://zenon.dainst.org/Record/001365378
https://zenon.dainst.org/Record/001365378
https://zenon.dainst.org/Record/001365378
https://zenon.dainst.org/Record/001365378
https://zenon.dainst.org/Record/001365378
https://zenon.dainst.org/Record/001365378
https://zenon.dainst.org/Record/000041568
https://zenon.dainst.org/Record/000041568
https://zenon.dainst.org/Record/001470483
https://zenon.dainst.org/Record/001470483
https://zenon.dainst.org/Record/001470483
https://zenon.dainst.org/Record/001479560
https://zenon.dainst.org/Record/001479560
https://zenon.dainst.org/Record/001479560
https://zenon.dainst.org/Record/001479560
https://zenon.dainst.org/Record/000436140
https://zenon.dainst.org/Record/000436140
https://zenon.dainst.org/Record/001001683
https://zenon.dainst.org/Record/001001683
https://zenon.dainst.org/Record/001001683
https://zenon.dainst.org/Record/000990604
https://zenon.dainst.org/Record/000990604
https://zenon.dainst.org/Record/000990604
https://zenon.dainst.org/Record/000624717
https://zenon.dainst.org/Record/000624717
https://zenon.dainst.org/Record/000624717
https://zenon.dainst.org/Record/001014567
https://zenon.dainst.org/Record/001014567
https://zenon.dainst.org/Record/001014567
https://zenon.dainst.org/Record/001014567
https://zenon.dainst.org/Record/001014567
https://zenon.dainst.org/Record/001296741
https://zenon.dainst.org/Record/001296741
https://zenon.dainst.org/Record/001296741
https://zenon.dainst.org/Record/001296741
https://zenon.dainst.org/Record/000160266
https://zenon.dainst.org/Record/000160266
https://zenon.dainst.org/Record/000160266
https://zenon.dainst.org/Record/001270694
https://zenon.dainst.org/Record/001270694
https://zenon.dainst.org/Record/000211280
https://zenon.dainst.org/Record/000211280
https://zenon.dainst.org/Record/000211280
https://zenon.dainst.org/Record/000402298
https://zenon.dainst.org/Record/000402298
https://zenon.dainst.org/Record/000402298
https://zenon.dainst.org/Record/000403594
https://zenon.dainst.org/Record/000403594
https://zenon.dainst.org/Record/000403594
https://zenon.dainst.org/Record/000510052
https://zenon.dainst.org/Record/000510052
https://zenon.dainst.org/Record/000492124
https://zenon.dainst.org/Record/000492124
https://zenon.dainst.org/Record/000492124
https://zenon.dainst.org/Record/003018442
https://zenon.dainst.org/Record/003018442
https://zenon.dainst.org/Record/003018442
https://zenon.dainst.org/Record/000274084
https://zenon.dainst.org/Record/000274084
https://zenon.dainst.org/Record/000274084
https://zenon.dainst.org/Record/000274084
https://zenon.dainst.org/Record/000274084


Dragana Mladenović	 Roman Gold and Silver Mining in the Central Balkans and Its Significance for the Roman State

226

JdI 140, 2025, § 1–92

Marić 2019 M. D. Marić, Late Roman Fortifications 
of the Eastern Part of the Metalla Dardanica 
Imperial Domain, in: T. Tkalčec (ed.), Fortifications, 
Defence Systems, Structures and Features in the 
Past. Proceedings of the 4ᵗʰ International Scientific 
Conference on Mediaeval Archaeology of the Institute 
of Archaeology: Zagreb, 7ᵗʰ–9ᵗʰ June 2017 (Zagreb 
2019) 75–90
Martínez Chico 2021 D. Martínez Chico, Téseras 
mineras del sureste hispano o nuevos cuadrantes de 
Carthago Nova?, RNum 178, 2021, 137–160
May 1939 J. M. F. May, The Coinage of Damastion 
and the Lesser Coinages of the Illyro-Paeonian Region 
(London 1939)
McNeill 1977 W. H. McNeill, Plagues and Peoples 
(New York 1977)
Mehofer et al. 2021 M. Mehofer – M. Gavranović – 
A. Kapuran – J. Mitrović – A. Putica, Copper Production 
and Supra-regional Exchange Networks – Cu-matte 
Smelting in the Balkans between 2000 and 1500 BC, 
JASc 129, 2021, 105378, https://doi.org/10.1016/j.
jas.2021.105378
Merkel 2007 J. F. Merkel, Imperial Roman Production 
of Lead and Silver in the Northern Part of Upper 
Moesia (Mt. Kosmaj Area), Glasnik SAD 23, 2007, 39–78
Mihăilescu-Bîrliba 2011 L. Mihăilescu-Bîrliba, Ex 
toto orbe Romano: Immigration into Roman Dacia 
with Prosopographical Observations on the Population 
of Dacia (Leuven 2011)
Mihailović 1994 V. Mihailović, Nalaz rimskog 
bronzanog novca prvog veka naše ere iz sela Babe na 
Kosmaju, Numizmatičar 17, 1994, 25–33
Mihailović 1997 T. Mihailović, Novi antički lokaliteti 
na Kopaoniku, Glasnik SAD 13, 1997, 147–158
Mihailović 1998 V. Mihailović, Lead Coin from 
Alexander Severus, Numizmatičar 21, 1998, 29–31
Mikulčić – Jovanović 1968 I. Mikulčić – M. 
Jovanović, Helenistički oppidum iz Krševice kod 
Vranja, Vranjski glasnik 4, 1968, 355–375
Milić 1970 D. Milić, Strani kapital u rudarstvu Srbije 
do 1918. godine (Belgrade 1970)
Milot et al. 2022 J. Milot – J. Blichert-Toft – M. A. 
Sanz – C. Malod-Dognin – P. Télouk – F. Albarède, Silver 
Isotope and Volatile Trace Element Systematics in 
Galena Samples from the Iberian Peninsula and the 
Quest for Silver Sources of Roman Coinage, Geology 
50/4, 2022, 422–426, https://doi.org/10.1130/G49690.1
Mirdita 1975 Z. Mirdita, Intorno al problema 
dell’ubicazione e della identificazione di alcune 
agglomerazioni dardane nel tempo preromano, in: A. 
Benac (ed.), Medjunarodni kolokvij ›Utvrdjena ilirska 
naselja‹: Mostar, 24.–26. oktobar 1974 (Sarajevo 1975) 
201–215
Mirković 1968 M. Mirković, Rimski gradovi na 
Dunavu u Gornjoj Meziji (Belgrade 1968)
Mirković 2002 M. Mirković, Deserted Forts – the 
Moesian Limes after the Conquest of Dacia, in: P. 
Freeman – J. Bennett – Z. T. Fiema – B. Hoffmann (eds.), 
Limes XVIII. Proceedings of the XVIIIᵗʰ International 

Jovanović 1995 A. Jovanović, Prilog istraživanju 
ekspoatacije srebra kod Breuka, in: Popović et al. 1995, 
111–114
Jovanović 1999 B. Jovanović, Poreklo rudarske 
tehnike ranog eneolita na Centralnom Balkanu, in: 
Rudarstvo i metalurgija Bosne i Hercegovine 1999, 
119–132
Jovanović – Janković 1982 B. Jovanović – I. 
Janković, Rudna Glava: najstarije rudarstvo bakra na 
Centralnom Balkanu (Bor 1982)
Jovanović – Mrkobrad 1986 B. Jovanović – D. 
Mrkobrad, Istraživanje starog rudarstva na Rudniku, 
Glasnik SAD 3, 1986, 77–82
Jovanović et al. 1989 B. Jovanović – D. Minić – D. 
Mrkobrad, Spomenici starog rudarstva i metalurgije na 
Rudniku II, Glasnik SAD 5, 1989, 33–41
Jovanović et al. 1990 B. Jovanović – D. Minić – D. 
Mrkobrad, Spomenici starog rudarstva I metalurgije 
na Rudniku III, Glasnik SAD 6, 1990, 44–54
Kapuran 2017 A. Kapuran, New Contributions for 
the Early Iron Age Stratigraphy at the Site of Hisar in 
Leskovac (Sector I), Starinar 67, 2017, 9–20
Kardaras 2018 G. Kardaras, Byzantium and the 
Avars, 6ᵗʰ–9ᵗʰ Century AD. Political, Diplomatic and 
Cultural Relations (Leiden 2018)
Kay 2014 P. Kay, Rome’s Economic Revolution 
(Oxford 2014)
Kondić 1982 V. Kondić, Poznorimska galerija u 
Rudnoj Glavi, in: Jovanović – Janković 1982, 106–108
Körlin – Gassmann 2016 G. Körlin – G. Gassmann, 
Der römische Bergbau und die Metallverarbeitung im 
Hinterland der antiken Stadt Ulpiana (Kosovo). Ein 
Zwischenbericht, in: G. Körlin – M. Prange – T. Stöllner 
– Ü. Yalcin (eds.), From Bright Ores to Shiny Metals. 
Festschrift Andreas Hauptmann (Bochum 2016) 
187–204
de Laet 1949 S. J. de Laet, Portorium: étude sur 
l’organisation douanière chez les romains, surtout à 
l’époque du haut-empire (Bruges 1949)
Lakatoš 1931 J. Lakatoš, Mining in Yugoslavia 
(Belgrade 1931)
Le Bohec 1992 Y. Le Bohec, Notes sur les mines de 
Sardaigne à l’époque romaine in: G. Lilliu – P. Meloni – 
M. Bonello Lai (eds.), Sardinia antiqua. Studi in onore 
di Piero Meloni (Cagliari 1992) 255–264
Littman – Littman 1973 R. J. Littman – M. L. 
Littman, Galen and the Antonine Plague, AJPh 94/3, 
1973, 243–255
Longman et al. 2018 J. Longman – D. Veres – W. 
Finsinger – V. Ersek, Exceptionally High Levels of Lead 
Pollution in the Balkans from the Early Bronze Age to 
the Industrial Revolution. Proceedings of the National 
Academy of Sciences 115, 2018, E5661–E5668, https://
doi.org/10.1073/pnas.1721546115
Marić 2015 M. Marić, Prilog proučavanju 
teritorijalne i administrativne organizacije 
kasnoantičkog rudarstva na primeru Avale, 
ZborMuzBeograd 22/1, 2015, 385–405

https://zenon.dainst.org/Record/002060934
https://zenon.dainst.org/Record/002060934
https://zenon.dainst.org/Record/002060934
https://zenon.dainst.org/Record/002060934
https://zenon.dainst.org/Record/002060934
https://zenon.dainst.org/Record/002060934
https://zenon.dainst.org/Record/002060934
https://zenon.dainst.org/Record/002060934
https://zenon.dainst.org/Record/003018699
https://zenon.dainst.org/Record/003018699
https://zenon.dainst.org/Record/003018699
https://zenon.dainst.org/Record/000155620
https://zenon.dainst.org/Record/000155620
https://zenon.dainst.org/Record/000155620
https://zenon.dainst.org/Record/001315225
https://zenon.dainst.org/Record/001315225
https://zenon.dainst.org/Record/001315225
https://zenon.dainst.org/Record/001315225
https://zenon.dainst.org/Record/001163148
https://zenon.dainst.org/Record/001163148
https://zenon.dainst.org/Record/001163148
https://zenon.dainst.org/Record/001222793
https://zenon.dainst.org/Record/001222793
https://zenon.dainst.org/Record/001216833
https://zenon.dainst.org/Record/001216833
https://zenon.dainst.org/Record/000496058
https://zenon.dainst.org/Record/000496058
https://zenon.dainst.org/Record/000496058
https://zenon.dainst.org/Record/000272089
https://zenon.dainst.org/Record/000272089
https://zenon.dainst.org/Record/000272089
https://zenon.dainst.org/Record/000272089
https://zenon.dainst.org/Record/000272089
https://zenon.dainst.org/Record/000272089
https://zenon.dainst.org/Record/000769164
https://zenon.dainst.org/Record/000769164
https://zenon.dainst.org/Record/001024755
https://zenon.dainst.org/Record/001024755
https://zenon.dainst.org/Record/001024755
https://zenon.dainst.org/Record/001024755
https://zenon.dainst.org/Record/001001681
https://zenon.dainst.org/Record/001001681
https://zenon.dainst.org/Record/001001681
https://zenon.dainst.org/Record/001590373
https://zenon.dainst.org/Record/001590373
https://zenon.dainst.org/Record/001590373
https://zenon.dainst.org/Record/001370764
https://zenon.dainst.org/Record/001370764
https://zenon.dainst.org/Record/001590373
https://zenon.dainst.org/Record/001590373
https://zenon.dainst.org/Record/001535309
https://zenon.dainst.org/Record/001535309
https://zenon.dainst.org/Record/001535309
https://zenon.dainst.org/Record/001535309
https://zenon.dainst.org/Record/001535309
https://zenon.dainst.org/Record/001535309
https://zenon.dainst.org/Record/001535309
https://zenon.dainst.org/Record/000210362
https://zenon.dainst.org/Record/000210362
https://zenon.dainst.org/Record/000210362
https://zenon.dainst.org/Record/000991728
https://zenon.dainst.org/Record/000991728
https://zenon.dainst.org/Record/000991728
https://zenon.dainst.org/Record/000991728
https://zenon.dainst.org/Record/000469681
https://zenon.dainst.org/Record/000469681
https://zenon.dainst.org/Record/000469681


Dragana Mladenović	 Roman Gold and Silver Mining in the Central Balkans and Its Significance for the Roman State

227

JdI 140, 2025, § 1–92

Orejas 1996 A. Orejas, Estructura social y territorio: 
el impacto romano en la cuenca noroccidental del 
Duero (Madrid 1996)
Orejas 2002 A. Orejas, Mines, Territorial 
Organization and Social Structure in Roman Iberia, 
AJA 106, 2002, 581–599
Ørsted 1985 P. Ørsted, Roman Imperial Economy 
and Romanization: A Study in Roman Imperial 
Administration and the Public Lease System in the 
Danubian Provinces from the First to the Third 
Century A.D. (Copenhagen 1985)
Palinkaš et al. 2008 L. A. Palinkaš – S. B. Šoštarić – 
S. S. Palinkaš, Metallogeny of the Northwestern and 
Central Dinarides and Southern Tisia, Ore Geology 
Reviews 34/3, 2008, 501–520, https://doi.org/10.1016/j.
oregeorev.2008.05.006
Papazoglu 1978 F. Papazoglu, The Central Balkan 
Tribes in Pre-Roman Times: Triballi, Autariatae, 
Dardanians, Scordisci and Moesians (Amsterdam 1978)
Parović-Pešikan 1981 M. Parović-Pešikan, Antička 
Ulpijana prema dosadašnjim istraživanjima, Starinar 
32, 1981, 57–74
Parović-Pešikan 1987–1990 M. Parović-Pešikan, 
Kompleks metalurških peći na Ulpijani, Zbornik 
radova Muzeja rudarstva i metalurgije 5/6, 1987–1990, 
33–65
Parović-Pešikan 1990 M. Parović-Pešikan, Novi 
spomenik Jupitera Melana iz Ulpijane, AVes 41, 1990, 
607–616
Parović-Pešikan – Stojković 1995 M. Parović-
Pešikan – S. Stojković, Groupe des fours metallurgiques 
à Ulpiana, in: Petrović et al. 1995, 213–217
Pašalić 1954 E. Pašalić, O antičkom rudarstvu u 
Bosni i Hercegovini, Glasnik Zemaljskog muzeja u 
Sarajevu (N. S.) 9, 1954, 47–75
Pašalić 1965 E. Pašalić, Production of Roman Mines 
and Iron-works in West Bosnia, AJug 6, 1965, 81–88
Peja 2000 F. Peja, Contribution à l’étude des 
monnaies de metalli Dardanici, in: B. Kluge – B. 
Weisser (eds.), XII. Internationaler Numismatischer 
Kongress. Berlin 1997. Akten (Berlin 2000) 607–609
Petković 1997 Ž. Petković, Ζευς Συνηνος on the 
Kosmaj Inscription, Starinar 48, 1997, 185–187
Petković 2009 S. Petković, The Traces of Roman 
Metallurgy in Eastern Serbia, Journal of Mining and 
Metallurgy 45/2, 2009, 187–196
Petrović 1995 P. Petrović, Der römische Bergbau in 
Ravna: Einige archäologische Notizen, in: Petrović et 
al. 1995, 195–202
Petrović – Vasić 1996 P. Petrović – M. Vasić, The 
Roman Frontier in Upper Moesia: Archaeological 
Investigations in the Iron Gate Area: Main Results in: 
P. Petrović – S. Dušanić (eds.), Roman Limes on the 
Middle and Lower Danube (Belgrade 1996) 15–26
Petrović et al. 1995 P. Petrović – S. Djurdjekanović 
– B. Jovanović (eds.), Ancient Mining and Metallurgy 
in Southeast Europe. International Symposium, Donji 
Milanovac, May 20–25, 1990 (Belgrade 1995)

Congress of Roman Frontier Studies Held in Amman, 
Jordan (September 2000) (Oxford 2002) II 757–763
Mladenović 2009 D. Mladenović, Roman Moesia 
Superior: The Creation of a New Provincial Entity and 
Processes of Multicultural Adjustment (Diss. University 
of Oxford 2009)
Mladenović 2011 D. Mladenović, Euergetism and 
Private Munificence in Moesia Superior: Assessing the 
Role of Civic Pride in the Monumentalisation of Upper 
Moesian Cities, ZborMuzBeograd 20/1, 2011, 173–193
Mladenović 2012 D. Mladenović, Urbanism and 
Settlement in the Roman Province of Moesia Superior 
(Oxford 2012)
Mladenović – Woytek 2012 D. Mladenović – B. 
Woytek, Metal Delm. Unpublished Quadrantes from 
the National Museum in Belgrade and the Fajfrić 
Collection, Numizmatičar 30, 2012, 9–21
Mladenović – Woytek 2020 D. Mladenović – B. 
Woytek, AELIANA PINCENSIA. Hadrianic Semisses 
in the Collection of the National Museum of Veliko 
Gradište, Numizmatičar 38, 2020, 9–26
Mócsy 1974 A. Mócsy, Pannonia and Upper Moesia: 
A History of the Middle Danube Provinces of the 
Roman Empire (London 1974)
Monthel et al. 2002 J. Monthel – P. Valada – J. M. 
Leistel – F. Cottard, Mineral Deposits and Mining 
Districts of Serbia (Belgrade 2002)
Moores – Fairbridge 1997 E. M. Moores – R. W. 
Fairbridge, Encyclopedia of European and Asian 
Regional Geology (London 1997)
Moritz 1958 L. A. Moritz, Grain-mills and Flour in 
Classical Antiquity (Oxford 1958)
Mrozek 1968 S. Mrozek, Aspects sociaux et 
administratifs des mines d’or en Dacie, Apulum 7/1, 
1968, 307–326
Mrozek 1969 S. Mrozek, Die Arbeitsverhältnisse 
in den Goldbergwerken des römischen Daziens, in: 
M. N. Andreev – J. Irmscher – E. Pölay – W. Warkallo 
(eds.), Gesellschaft und Recht im Griechisch-Römischen 
Altertum, Teil 2. Eine Aufsatzsammlung (Berlin 1969) 
139–155
Mrozek 1977 S. Mrozek, Die Goldbergwerke im 
römischen Dazien, ANRW 2, 6 (Berlin 1977) 95–109
Muller 1979 A. Muller, La mine de l’acropole de 
Thasos, in: Thasiaca, BCH Suppl. 5 (Athen 1979) 
315–344
Nelis-Clément 2000 J. Nelis-Clément, Les 
beneficiarii: militaires et administrateurs au service de 
l’Empire (1ᵉʳ s. a. C. – VIᵉ s. p. C) (Bordeaux 2000)
Noeske 1977 H.-C. Noeske, Studien zur Verwaltung 
und Bevölkerung der dakischen Goldbergwerke in 
römischer Zeit, BJb 177, 1977, 271–416
O’Brien 2015 W. O’Brien, Prehistoric Copper Mining 
in Europe 5500–500 BC (New York 2015)
Orejas 1994 A. Orejas, Les populations des zones 
minières du Nord-Ouest de la péninsule ibérique 
(Bassin NO du Douro, Léon – Espagne), DialHistAnc 
20/1, 1994, 245–281

https://zenon.dainst.org/Record/000895133
https://zenon.dainst.org/Record/000895133
https://zenon.dainst.org/Record/000895133
https://zenon.dainst.org/Record/000104685
https://zenon.dainst.org/Record/000104685
https://zenon.dainst.org/Record/000104685
https://zenon.dainst.org/Record/000273159
https://zenon.dainst.org/Record/000273159
https://zenon.dainst.org/Record/000273159
https://zenon.dainst.org/Record/000273159
https://zenon.dainst.org/Record/000273159
https://zenon.dainst.org/Record/000771948
https://zenon.dainst.org/Record/000771948
https://zenon.dainst.org/Record/000771948
https://zenon.dainst.org/Record/000447696
https://zenon.dainst.org/Record/000447696
https://zenon.dainst.org/Record/000447696
https://zenon.dainst.org/Record/000990603
https://zenon.dainst.org/Record/000990603
https://zenon.dainst.org/Record/000990603
https://zenon.dainst.org/Record/000491516
https://zenon.dainst.org/Record/000491516
https://zenon.dainst.org/Record/001029854
https://zenon.dainst.org/Record/001029854
https://zenon.dainst.org/Record/001029854
https://zenon.dainst.org/Record/001029854
https://zenon.dainst.org/Record/000990600
https://zenon.dainst.org/Record/000990600
https://zenon.dainst.org/Record/000990600
https://zenon.dainst.org/Record/000990519
https://zenon.dainst.org/Record/000990519
https://zenon.dainst.org/Record/000990519
https://zenon.dainst.org/Record/000990519
https://zenon.dainst.org/Record/000990519
https://zenon.dainst.org/Record/000354162
https://zenon.dainst.org/Record/000354162
https://zenon.dainst.org/Record/000354162
https://zenon.dainst.org/Record/000354162
https://zenon.dainst.org/Record/001024755
https://zenon.dainst.org/Record/001024755
https://zenon.dainst.org/Record/001472768
https://zenon.dainst.org/Record/001472768
https://zenon.dainst.org/Record/001472768
https://zenon.dainst.org/Record/001472768
https://zenon.dainst.org/Record/001315400
https://zenon.dainst.org/Record/001315400
https://zenon.dainst.org/Record/001315400
https://zenon.dainst.org/Record/001445698
https://zenon.dainst.org/Record/001445698
https://zenon.dainst.org/Record/001445698
https://zenon.dainst.org/Record/001445698
https://zenon.dainst.org/Record/000160365
https://zenon.dainst.org/Record/000160365
https://zenon.dainst.org/Record/000160365
https://zenon.dainst.org/Record/000316787
https://zenon.dainst.org/Record/000316787
https://zenon.dainst.org/Record/000912603
https://zenon.dainst.org/Record/000912603
https://zenon.dainst.org/Record/000912603
https://zenon.dainst.org/Record/000912603
https://zenon.dainst.org/Record/000912603
https://zenon.dainst.org/Record/000912603
https://zenon.dainst.org/Record/000290480
https://zenon.dainst.org/Record/000290480
https://zenon.dainst.org/Record/000279767
https://zenon.dainst.org/Record/000279767
https://zenon.dainst.org/Record/000279767
https://zenon.dainst.org/Record/000923566
https://zenon.dainst.org/Record/000923566
https://zenon.dainst.org/Record/000923566
https://zenon.dainst.org/Record/000426095
https://zenon.dainst.org/Record/000426095
https://zenon.dainst.org/Record/000426095
https://zenon.dainst.org/Record/001380508
https://zenon.dainst.org/Record/001380508
https://zenon.dainst.org/Record/000081810
https://zenon.dainst.org/Record/000081810
https://zenon.dainst.org/Record/000081810
https://zenon.dainst.org/Record/000081810


Dragana Mladenović	 Roman Gold and Silver Mining in the Central Balkans and Its Significance for the Roman State

228

JdI 140, 2025, § 1–92

Radimsky 1896 W. Radimsky, Berichte über die 
Ausgrabungen von Domavia bei Srebrenica in den 
Jahren 1892 und 1893, Wissenschaftliche Mittheilungen 
aus Bosnien und der Hercegovina 4, 1896, 202–242
Radivojević – Rehren 2016 M. Radivojević – T. 
Rehren, Paint it Black: The Rise of Metallurgy in the 
Balkans, Journal of Archaeological Method and Theory 
23, 2016, 200–237, https://doi.org/10.1007/s10816-014-
9238-3
Radivojević – Roberts 2021 M. Radivojević – 
B. W. Roberts, Early Balkan Metallurgy: Origins, 
Evolution and Society, 6200–3700 BC, Journal of World 
Prehistory 34, 2021, 195–278, https://doi.org/10.1007/
s10963-021-09155-7
Ramović 1961 M. Ramović, Obim rudarske 
djelatnosti u Srebreničkom kraju tokom rimskog doba 
i srednjeg vijeka, Članci i gradja 4, 1961, 33–41
Ramović 1963 M. Ramović, Rudne parageneze u 
oblasti Srebrenice (istočna Bosna) (Sarajevo 1963)
Ramović 1981 M. Ramović, Stari rudnici (Sarajevo 
1981)
Ramović 1999 M. Ramović, Nalazišta ruda zlata, 
bakra, kalaja, željeza, srebra, olova, žive, antimona i 
arsena u SR BiH, in: Rudarstvo i metalurgija Bosne i 
Hercegovine 1999, 9–20
Renner 1896 H. Renner, Durch Bosnien und die 
Hercegovina kreuz und quer. Wanderungen (Berlin 
1896)
Robinson – Graham 1938 D. M. Robinson – J. W. 
Graham, The Hellenic House: A Study of the Houses 
Found at Olynthus with a Detailed Account of those 
Excavated in 1931 and 1934, Olynthus 8 (Baltimore 
1938)
Rothenberg et al. 1989 B. Rothenberg – F. Garcia 
Palomero – H.-G. Bachmann – J. W. Goethe, The Rio 
Tinto Enigma, in: Domergue 1989, I 57–70
Rothenhöfer et al. 2018 P. Rothenhöfer – M. Bode – 
N. Hanel, Metallum Messallini – A New Roman Lead 
Ingot from the Danube Provinces, Metalla 24/1, 2018, 
33–38
Rücker 1896 A. Rücker, Einiges über das 
Goldvorkommen in Bosnien. Monographische Skizze 
(Vienna 1896)
Rücker 1901 A. Rücker, Einiges über den Blei- und 
Silberbergbau bei Srebrenica in Bosnien (Vienna 1901)
Rudarstvo i metalurgija Bosne i 
Hercegovine 1999 Radovi sa simpozijuma 
»Rudarstvo i metalurgija Bosne i Hercegovine od 
prahistorije do početka XX vijeka« (Zenica 1999)
Šačić Beća 2022 A. Šačić Beća, Mining in the Inland 
of the Roman Province of Dalmatia in the 3ʳᵈ and 
the 4ᵗʰ Centuries, in: A. Cedilnik – M. Lovenjak (eds.), 
Na obzorju novega: območje severnega Jadrana ter 
vzhodnoalpski in balkansko-podonavski prostor v 
obdobju pozne antike in zgodnjega srednjega veka: 
posvečeno Rajku Bratožu ob njegovi sedemdesetletnici 
(Ljubljana 2022) 177–211

Pink 1939 K. Pink, Die Münzprägung der Ostkelten 
und ihrer Nachbarn (Budapest 1939)
Piso 2004 I. Piso, Gli Illiri ad Alburnus Maior, in: G. 
Urso (ed.), Dall’Adriatico al Danubio. L’Illirico nell’età 
greca e romana. Atti del Convegno internazionale, 
Cividale de Friuli, 25–27 settembre 2003 (Pisa 2004) 
271–307
Piso 2005 I. Piso, La Mésie Supérieure et les débuts 
de Sarmizegetusa, in: M. Mirković (ed.), Römische 
Städte und Festungen an der Donau. Akten der 
regionalen Konferenz, Beograd, 16–19 Oktober 2003 
(Belgrade 2005) 119–123
Piso 2006 I. Piso, Le forum vetus de Sarmizegetusa 
(Bucharest 2006)
Pogatschnig 1890 L. Pogatschnig, Stari rudokopi 
u Bosni, Glasnik Zemaljskog muzeja u Bosni i 
Hercegovini 2, 1890, 125–130
Pogatschnig 1894 L. Pogatschnig, Alter Bergbau in 
Bosnien, Wissenschaftliche Mittheilungen aus Bosnien 
und der Hercegovina 2, 1894, 152–157
Popović 1906 A. Popović, Gornji Ibar srednjeg veka 
(Belgrade 1906)
Popović 1983 M. Popović, Izveštaj sa rekognosciranja 
i sondoranja arheoloških lokaliteta na području 
opštine Tutin 1983. godine, Novopazarski zbornik 7, 
1983, 157–160
Popović 1987 P. Popović, Novac Skordiska: novac 
i novčani promet na Centralnom Balkanu od IV do 
I veka pre n. e. / Le Monnayage des Scordisques: les 
monnaies et la circulation monétaire dans le centre 
des Balkans IVᵉ–Iᵉʳ s. av. n. è. (Belgrade 1987)
Popović – Kapuran 2007 P. Popović – A. Kapuran, 
Millstones from Kale in Krševica (Southeastern Serbia), 
Godišnjak Centra za balkanološka istraživnja 36, 2007, 
83–96
Popović et al. 1995 I. Popović – T. Cvjetičanin – B. 
Bori-Brešković (eds.), Radionice i kovnice srebra: akta 
naučnog skupa održanog od 15. do 18. novembra 
1994. godine u Narodnom muzeju u Beogradu 
(Belgrade 1995)
Protase 1978 D. Protase, Les Illyriens en Dacie 
à la lumiére de l’épigraphie, Godišnjak Centra za 
balkanološka istraživnja 17/15, 1978, 127–135
Raban 1999 A. Raban, The Lead Ingots from the 
Wreak Site (Area K8), in: K. G. Holum – A. Raban 
– J. Patrich (eds.), Herod’s Temple, the Provincial 
Governor’s Praetorium and Granaries, the Later 
Harbor, a Gold Coin Hoard, and Other Studies, 
Caesarea Papers 2 (Portsmouth, RI 1999) 180–187
Radimsky 1891 W. Radimsky, Rimski grad Domavija 
u Gradini kod Srebrenice u Bosni i tamošnji iskopi, 
Glasnik Zemaljskog muzeja u Bosni i Hercegovini 3/1, 
1891, 1–19
Radimsky 1893 W. Radimsky, Generalbericht über 
die bisherigen Ausgrabungen der römischen Stadt 
Domavia in Gradina bei Srebrenica, Wissenschaftliche 
Mittheilungen aus Bosnien und der Hercegovina 1, 
1893, 218–253

https://zenon.dainst.org/Record/000755267
https://zenon.dainst.org/Record/000755267
https://zenon.dainst.org/Record/000755267
https://zenon.dainst.org/Record/000755267
https://zenon.dainst.org/Record/000755267
https://zenon.dainst.org/Record/000270864
https://zenon.dainst.org/Record/000270864
https://zenon.dainst.org/Record/000270864
https://zenon.dainst.org/Record/001593924
https://zenon.dainst.org/Record/001593924
https://zenon.dainst.org/Record/001593924
https://zenon.dainst.org/Record/001593924
https://zenon.dainst.org/Record/000773189
https://zenon.dainst.org/Record/000773189
https://zenon.dainst.org/Record/000388677
https://zenon.dainst.org/Record/000388677
https://zenon.dainst.org/Record/000388677
https://zenon.dainst.org/Record/000388677
https://zenon.dainst.org/Record/000388677
https://zenon.dainst.org/Record/001042970
https://zenon.dainst.org/Record/001042970
https://zenon.dainst.org/Record/001042970
https://zenon.dainst.org/Record/001042970
https://zenon.dainst.org/Record/001042970
https://zenon.dainst.org/Record/000728333
https://zenon.dainst.org/Record/000728333
https://zenon.dainst.org/Record/000773707
https://zenon.dainst.org/Record/000773707
https://zenon.dainst.org/Record/000773707
https://zenon.dainst.org/Record/000773707
https://zenon.dainst.org/Record/000773707
https://zenon.dainst.org/Record/000778789
https://zenon.dainst.org/Record/000778789
https://zenon.dainst.org/Record/000778789
https://zenon.dainst.org/Record/000778789
https://zenon.dainst.org/Record/000778789


Dragana Mladenović	 Roman Gold and Silver Mining in the Central Balkans and Its Significance for the Roman State

229

JdI 140, 2025, § 1–92

Škegro 2000 A. Škegro, Bergbau der römischen 
Provinz Dalmatien, Godišnjak Centra za balkanološka 
istraživnja 29, 2000, 53‒176
Sokolovska 1990 V. Sokolovska, Pajonskoto pleme 
Agrijani i vrskite so Damastion, MacActaA 11, 1990, 
9–32
Sokolovska 1992 V. Sokolovska, Die materielle 
Kultur der Agrianer in der frühen Antike, Balcanica 23, 
1992, 407–420
Spremić 1999 M. Spremić, Despot Djuradj Branković 
i njegovo doba (Belgrade 1999)
Srejović 1965 D. Srejović, Ispitivanje rimske 
nekropole u Sasama 1961–1962, Članci i građa 6, 1965, 
7–48
Stamenković 2009 S. Stamenković, Tragovi antičke 
privrede na prostoru Leskovačke kotline, Leskovački 
zbornik 49, 2009, 219–238
Stamenković 2013 S. Stamenković, Rimsko nasledje 
u Leskovačkoj kotlini (Belgrade 2013)
Stanojević 1990 Z. Stanojević, Rudnik- dnevni 
kop u Rudnoj Glavi, in: I. Janković – V. Kondić 
(eds.), Arheometalurški lokaliteli u Srbiji / 
Archaeometallurgical Sites in Serbia (Bor 1990) 5 f.
Stewart 2002 N. S. Stewart, The Technology and 
Control of Mining in Roman Britain (Diss. University of 
Oxford 2002)
Stojanović et al. 2018 J. N. Stojanović – S. A. 
Radosavljević – R. D. Tošović – A. M. Pačevski – A. S. 
Radosavljević-Mihajlović – V. D. Kašić – N. S. Vuković, A 
Review of the Pb-Zn-Cu-Ag-Bi-W Polymetallic Ore from 
the Rudnik Orefield, Central Serbia, Geološki anali 
Balkanskoga poluostrva 79, 2018, 47–69
Stojić 2006 M. Stojić, Ferrous Metallurgy Center of 
the Brnjica Cultural Group (14ᵗʰ–13ᵗʰ Centuries BC) 
at the Hisar Site in Leskovac, Metalurgija 2/3, 2006, 
105–110
Syme 1973 R. Syme, Danubian and Balkan Emperors, 
Historia 22, 1973, 310–316
Täckholm 1937 U. Täckholm, Studien über den 
Bergbau der römischen Kaiserzeit (Uppsala 1937)
Teichner 2015 F. Teichner, Neue Forschungen zur 
dardanischen Doppelstadt Ulpiana, Iustiniana Secunda 
(Kosovo), BerRGK 96, 2015, 281–338
Titcomb et al. 1936 H. A. Titcomb – C. B. Forgan – J. 
Lorimer – W. C. Page, Trepča Mines Limited I to IV, 
Mining and Metallurgy 17, 1936, 424–426
Todorović 1968 J. Todorović, Kelti u jugoistočnoj 
Evropi (Belgrade 1968)
Tomović 1995 M. Tomović, Roman Mines and 
Mining in the Mountain Kosmaj, in: Petrović et al. 
1995, 203–212
Tomović 2000 M. Tomović, Kraku’lu Jordan and Gold 
Mining and Metallurgy in Antiquity, Starinar 50, 2000, 
155–185
Tranoy 1981 A. Tranoy, La Galice romaine: 
recherches sur le nord-ouest de la péninsule Ibérique 
dans l’Antiquité (Paris 1981)

Šajin 2014 Ž. Šajin, Uređenje rimskih rudnika srebra 
i olova u španskim provincijama i u Iliriku (Diss. 
University of Belgrade 2014)
Šajin 2015 Ž. Šajin, Rimska rudnička legislativa 
poznog carstva, Starinar 65, 2015, 91–105
Sallares 1991 R. Sallares, The Ecology of the Ancient 
Greek World (Ithaca, NY 1991)
Saria 1924/1925 B. Saria, Iz numizmatičke zbirke 
Narodnog muzeja u Beogradu, Starinar 3, 1924/1925, 
61–99
Šašel 1982 J. Šašel, Senatori ed appartenenti 
all’ordine senatorio provenienti dalle province 
Romane di Dacia, Tracia, Mesia, Dalmazia e Pannonia, 
in: Atti del Colloquio Internazionale AIEGL su Epigrafia 
e ordine senatorio, Roma, 14–20 maggio 1981 (Rom 
1982) II 553–581
Savić 1954/1955 M. Savić, Šljakišta na Novom Brdu i 
Kačikolu, Starinar 5/6, 1954/1955, 283–294
Scheidel 2002 W. Scheidel, A Model of Demographic 
and Economic Change in Roman Egypt after the 
Antonine Plague, JRA 15, 2002, 97–114
Scheidel 2007 W. Scheidel, Demography, in: W. 
Scheidel – I. Morris – R. P. Saller (eds.), The Cambridge 
Economic History of the Greco-Roman World 
(Cambridge 2007) 38–86
Silver 2011 M. Silver, Antonine Plague and 
Deactivation of Spanish Mines [Unpublished Paper 
Circulated for Discussion, 2011]
Simić 1951 V. Simić, Istorijski razvoj našeg rudarstva 
(Belgrade 1951)
Simić 1957 V. Simić, Staro i savremeno rudarstvo u 
okolini Avale, Godišnjak grada Beograda 4, 1957, 71–92
Simić 1973 V. Simić, Rudarstvo u Podrinju, Rudarski 
glasnik 2, 1973, 71–83
Simić 1975 V. Simić, Rudarstvo gvoždja u 
Kopaoničkoj oblasti, Rudarski glasnik 14/2, 1975, 77–87
Simić 1981 V. Simić, Kosmajski rudnik (1 deo), 
Rudarski glasnik 20/4, 1981, 73–81
Simić 1982 V. Simić, Kosmajski rudnik (2 deo), 
Rudarski glasnik 21/1, 1982, 66–73
Simić – Vasić 1977 V. Simić – M. Vasić, La monnaie 
des mines romaines de l’Illyrie, RNum 19, 1977, 48‒61
Simić – Vasić 1985 V. Simić – M. Vasić, Composition 
chimique de la monnaie des mines, Numizmatičar 8, 
1985, 36–44
Simpson 1964 G. Simpson, Britons and the Roman 
Army: A Study of Wales and the Southern Pennines in 
the 1ˢᵗ–3ʳᵈ Centuries (London 1964)
Skarić 1935 V. Skarić, Tragovi starog rudarstva u 
okolini Kreševa i Fojnice, Glasnik Zemlajskog muzeja u 
Sarajevu 47, 1935, 23–34
Škegro 1995 A. Škegro, Rimski rudnički novac, 
OpArch 18, 1995, 173–180
Škegro 1998 A. Škegro, Eksploatacija srebra na 
području rimskih provincija Dalmacije i Panonije, 
OpArch 22, 1998, 89–118
Škegro 1999 A. Škegro, Gospodarstvo rimske 
provincije Dalmacije (Zagreb 1999)

https://zenon.dainst.org/Record/001211827
https://zenon.dainst.org/Record/001211827
https://zenon.dainst.org/Record/001211827
https://zenon.dainst.org/Record/001168682
https://zenon.dainst.org/Record/001168682
https://zenon.dainst.org/Record/001168682
https://zenon.dainst.org/Record/001187986
https://zenon.dainst.org/Record/001187986
https://zenon.dainst.org/Record/001187986
https://zenon.dainst.org/Record/001042672
https://zenon.dainst.org/Record/001042672
https://zenon.dainst.org/Record/001042672
https://zenon.dainst.org/Record/001042672
https://zenon.dainst.org/Record/000468348
https://zenon.dainst.org/Record/000468348
https://zenon.dainst.org/Record/000781027
https://zenon.dainst.org/Record/000781027
https://zenon.dainst.org/Record/001567448
https://zenon.dainst.org/Record/001567448
https://zenon.dainst.org/Record/001567448
https://zenon.dainst.org/Record/000326659
https://zenon.dainst.org/Record/000326659
https://zenon.dainst.org/Record/000990602
https://zenon.dainst.org/Record/000990602
https://zenon.dainst.org/Record/000990602
https://zenon.dainst.org/Record/000650048
https://zenon.dainst.org/Record/000650048
https://zenon.dainst.org/Record/000650048
https://zenon.dainst.org/Record/000165370
https://zenon.dainst.org/Record/000165370
https://zenon.dainst.org/Record/000165370
https://zenon.dainst.org/Record/000194692
https://zenon.dainst.org/Record/000194692
https://zenon.dainst.org/Record/002048207
https://zenon.dainst.org/Record/002048207
https://zenon.dainst.org/Record/002048207
https://zenon.dainst.org/Record/000205897
https://zenon.dainst.org/Record/000205897
https://zenon.dainst.org/Record/000205897
https://zenon.dainst.org/Record/000205897
https://zenon.dainst.org/Record/000205897
https://zenon.dainst.org/Record/000205897
https://zenon.dainst.org/Record/000650733
https://zenon.dainst.org/Record/000650733
https://zenon.dainst.org/Record/000650733
https://zenon.dainst.org/Record/001056466
https://zenon.dainst.org/Record/001056466
https://zenon.dainst.org/Record/001056466
https://zenon.dainst.org/Record/001056466
https://zenon.dainst.org/Record/000459237
https://zenon.dainst.org/Record/000459237
https://zenon.dainst.org/Record/000443532
https://zenon.dainst.org/Record/000443532
https://zenon.dainst.org/Record/000443532
https://zenon.dainst.org/Record/001166793
https://zenon.dainst.org/Record/001166793
https://zenon.dainst.org/Record/001197462
https://zenon.dainst.org/Record/001197462
https://zenon.dainst.org/Record/001197462


Dragana Mladenović	 Roman Gold and Silver Mining in the Central Balkans and Its Significance for the Roman State

230

JdI 140, 2025, § 1–92

(Diss. Johann Wolfgang Goethe-Universität Frankfurt 
am Main 2017)
Westner et al. 2020 K. Westner – T. Birch – F. 
Kemmers – S. Klein – H. E. Höfer – H.-M. Seitz, ROME’S 
Rise to Power: Geochemical Analysis of Silver Coinage 
from the Western Mediterranean (Fourth to Second 
Centuries BCE), Archaeometry 62, 2020, 577–592, 
https://doi.org/10.1111/arcm.12547
Westner et al. 2023 K. J. Westner – M. 
Vaxevanopoulos – J. Blichert-Toft – G. Davis – F. 
Albarède, Isotope and Trace Element Compositions of 
Silver-bearing Ores in the Balkans as Possible Metal 
Sources in Antiquity, JASc 155, 2023, 105791, https://
doi.org/10.1016/j.jas.2023.105791
Whittick 1961 G. C. Whittick, The Casting Technique 
of Romano-British Lead Ingots, JRS 51, 1961, 105–111
Wiegels 2003 R. Wiegels, Silberbarren der 
römischen Kaiserzeit. Katalog und Versuch einer 
Deutung (Rahden 2003)
Wilkes 1969 J. J. Wilkes, Dalmatia (London 1969)
Wilson 2002 A. I. Wilson, Machines, Power and the 
Ancient Economy, JRS 92, 2002, 1–32
Wilson 2007a A. I. Wilson, The Metal Supply of the 
Roman Empire, in: E. Papi (ed.), Supplying Rome and 
the Roman Empire, JRA Suppl. 69 (Portsmouth, RI 
2007) 109–125
Wilson 2007b A. I. Wilson, Urban Development in 
the Severan Empire, in: S. Swain – S. J. Harrison – J. 
Elsner – E. Bowie (eds.), Severan Culture (Cambridge 
2007) 290–326
Wilson 2009 A. I. Wilson, Indicators for Roman 
Economic Growth: A Response to Walter Scheidel, JRA 
22, 2009, 71–82
Wilson forthcoming A. I. Wilson, Roman Hydraulic 
Gold Mining in Central Europe, in: H. Tomas – D. 
Demicheli – A. Pavlović – J. Parat (eds.), Amicitia. 
Festschrift in Honour of Prof. Marina Milićević Bradač 
(Zagreb forthcoming)
Wood et al. 2023 J. R. Wood – M. Ponting – K. 
Butcher, Mints not Mines: A Macroscale Investigation 
of Roman Silver Coinage, Internet Archaeology 61, 
2023, https://doi.org/10.11141/ia.61.10
Woytek 2004a B. Woytek, Die Metalla-Prägungen des 
Kaisers Traian und seiner Nachfolger, NumZ 111/112, 
2004, 35–68
Woytek 2004b B. Woytek, Die Metalla-Prägungen des 
Kaisers Traian und seiner Nachfolger. Supplementum, 
Mitteilungen der Österreichischen Numismatischen 
Gesellschaft 44/4, 2004, 134–139
Woytek 2010 B. Woytek, Die Reichsprägung des 
Kaisers Traianus (98–117) (Vienna 2010)
Wray 1921 D. A. Wray, The Geology and Mineral 
Resources of the Serb-Croat-Slovene State: The Report 
of the Geologist Attached to the British Economic 
Mission to Serbia (London 1921)
Zaninović 1995 M. Zaninović, Delmati e Pirusti e la 
loro presenza in Dacia, OpArch 19, 1995, 111–115
Zmudzinski 2007 M. Zmudzinski, Gospodarka w 
rzymskiej prowincji Dacji Superior (Wrocław 2007)

Tudor – Vladescu 1972 D. Tudor – C. Vladescu, 
Dardanii la Romula-Malva, Apulum 10, 1972, 183–190
Tunningley 2014 A. J. Tunningley, Independent 
Technical Report on the Parlozi Property, Serbia. NI 
43-101 Technical Report (Australian Institute of Mining 
and Metallurgy 2014)
Ujes 2002 D. Ujes, Recherche sur la localisation de 
Damastion et ses mines, RN 6, 2002, 103–129
Ujes – Romić 1996 D. Ujes – K. Romić, Položaj grada 
Damastiona, Glasnik SAD 11, 1996, 77–95
Ujes Morgan 2011 D. Ujes Morgan, The Pattern 
of Findspots of Coins of Damastion: A Clue to Its 
Location, in: N. Holmes (ed.), Proceedings of the 
XIVᵗʰ International Numismatic Congress, Glasgow 
2009 (Glasgow 2011) 487–496
Vasić 1986 M. Vasić, Castrum Pontes i problematika 
rimskog limesa na području Djerdapa izmedju I i III 
veka, Materijali 22, 1986, 176–181
Vasić 1987 R. Vasić, Moravsko-timočka oblast, in: 
A. Benac – D. Basler (eds.), Praistorija jugoslavenskih 
zemalja V. Željezno doba (Sarajevo 1987) 651–672
Villaronga 1979 L. Villaronga, Numismatica antigua 
de Hispania. Iniciación a su estudio (Barcelona 1979)
Vinaver 1960 V. Vinaver, Problem proizvodnje 
srebra u srednjovekovnoj Srbiji, Istorijski zapisi 13, 
1960, 481–512
Vittinghoff 1953 RE XXII 1 (1953) 346–400 s. v. 
Portorium (F. Vittinghoff)
Voje 1970 I. Voje, Argentum de glama, Istorijski 
časopis 16/17, 1970, 15–41
Vuković 1988 S. Vuković, Zapisnici Srpskog 
geološkog društva za 1985–86 (Belgrade 1988)
Vuković – Vuković 1988 S. Vuković – M. Vuković, 
Obim antičke i srednjovekovne eksploatacije 
srebronosnih ruda Avale, Kosmaja i Rudnika- procena 
na osnovu starih šljaka, Vesnik Geozavoda Beograd 44, 
1988, 215–238
Walter 1886 B. Walter, Ueber das altberühmte 
Silberbergwerk Srebrenica, Vereins-Mittheilungen. 
Beilage zur Österreichischen Zeitschrift für Berg- und 
Hüttenwesen 1, 1886, 12–15
Walter 1887 B. Walter, Beitrag zur Kenntniss der 
Erzlagerstätten Bosniens (Sarajevo 1887)
Wellisch 1917 E. Wellisch, Das Bergbauwesen im 
k. u. k. Okkupationsgebiete in Serbien, Montanzeitung 
für Österreich-Ungarn und die Balkanländer 19, 1917, 
147–149
Werner 1985 M. R. Werner, The Archaeological 
Evidence for Gold Smelting at Kraku’lu Yordan, 
Yugoslavia, in the Late Roman period, in: P. T. 
Craddock – M. J. Hughes (eds.), Furnaces and Smelting 
Technology in Antiquity (London 1985) 219–227
Werner 1986 M. R. Werner, The Moesian Limes 
and the Imperial Mining Districts, in: Studien zu 
den Militärgrenzen Roms III. 13. Internationaler 
Limeskongress Aalen 1983 (Stuttgart 1986) 561–564
Westner 2017 K. Westner, Roman Mining and Metal 
Production near the Antique City of Ulpiana (Kosovo) 

https://zenon.dainst.org/Record/003005018
https://zenon.dainst.org/Record/003005018
https://zenon.dainst.org/Record/002043334
https://zenon.dainst.org/Record/002043334
https://zenon.dainst.org/Record/002043334
https://zenon.dainst.org/Record/002043334
https://zenon.dainst.org/Record/002043334
https://doi.org/10.1111/arcm.12547
https://zenon.dainst.org/Record/000502883
https://zenon.dainst.org/Record/000502883
https://zenon.dainst.org/Record/000107456
https://zenon.dainst.org/Record/000107456
https://zenon.dainst.org/Record/000107456
https://zenon.dainst.org/Record/000178280
https://zenon.dainst.org/Record/001236402
https://zenon.dainst.org/Record/001236402
https://zenon.dainst.org/Record/000744980
https://zenon.dainst.org/Record/000744980
https://zenon.dainst.org/Record/000744980
https://zenon.dainst.org/Record/000744980
https://zenon.dainst.org/Record/001455371
https://zenon.dainst.org/Record/001455371
https://zenon.dainst.org/Record/001455371
https://zenon.dainst.org/Record/001455371
https://zenon.dainst.org/Record/001297345
https://zenon.dainst.org/Record/001297345
https://zenon.dainst.org/Record/001297345
https://zenon.dainst.org/Record/001250346
https://zenon.dainst.org/Record/001250346
https://zenon.dainst.org/Record/001250346
https://zenon.dainst.org/Record/001259417
https://zenon.dainst.org/Record/001259417
https://zenon.dainst.org/Record/001259417
https://zenon.dainst.org/Record/001259417
https://zenon.dainst.org/Record/000981458
https://zenon.dainst.org/Record/000981458
https://zenon.dainst.org/Record/001166784
https://zenon.dainst.org/Record/001166784
https://zenon.dainst.org/Record/000736905
https://zenon.dainst.org/Record/000736905
https://zenon.dainst.org/Record/000653450
https://zenon.dainst.org/Record/000653450
https://zenon.dainst.org/Record/001374620
https://zenon.dainst.org/Record/001374620
https://zenon.dainst.org/Record/001374620
https://zenon.dainst.org/Record/001374620
https://zenon.dainst.org/Record/001374620
https://zenon.dainst.org/Record/000936140
https://zenon.dainst.org/Record/000936140
https://zenon.dainst.org/Record/000936140
https://zenon.dainst.org/Record/000290688
https://zenon.dainst.org/Record/000290688
https://zenon.dainst.org/Record/000256827
https://zenon.dainst.org/Record/000256827
https://zenon.dainst.org/Record/000256827
https://zenon.dainst.org/Record/000256827
https://zenon.dainst.org/Record/003005018
https://zenon.dainst.org/Record/003005018


Dragana Mladenović	 Roman Gold and Silver Mining in the Central Balkans and Its Significance for the Roman State

231

JdI 140, 2025, § 1–92

ILLUSTRATION CREDITS
Title Page: Photograph by Gabriele Körlin
Fig. 1: By the author
Fig. 2: By the author
Fig. 3: By the author
Fig. 4: Photograph by Andrew Wilson
Fig. 5: Photograph by Frank Stremke for Spurfilm
Fig. 6: Photograph by Andrew Wilson
Fig. 7: By the author
Fig. 8: By the author
Fig. 9: By the author
Fig. 10: Photograph by Snježana Antić
Fig. 11: By the author
Fig. 12: Photograph by an unknown author 
(signature illegible), dated 24ᵗʰ November 1927. 
London School of Economics Archive, Selection 
Trust ADD 39, 1930
Fig. 13: By the author
Fig. 14: Photograph by Gabriele Körlin
Fig. 15: By the author
Fig. 16: By the author
Fig. 17: By the author

CONTACT
Dr. Dragana Mladenović
LEIZA 
Leibniz-Zentrum für Archäologie
Ludwig-Lindenschmit-Forum 1
55116 Mainz
dragana.mladenovic@leiza.de
ORCID-iD: https://orcid.org/0009-0007-6122-
8964
ROR ID: https://ror.org/0483qx226

METADATA
Titel/Title: Roman Gold and Silver Mining in the 
Central Balkans and Its Significance for the 
Roman State

Band/Issue: 140, 2025

Bitte zitieren Sie diesen Beitrag folgenderweise/
Please cite the article as follows: D. Mladenović, 
Roman Gold and Silver Mining in the Central 
Balkans and Its Significance for the Roman State, 
JdI 140, 2025, § 1–92, https://doi.org/10.34780/
g6w4-86u6

Copyright: Alle Rechte vorbehalten/All rights 
reserved.

Online veröffentlicht am/Online published on: 
02.12.2025

DOI: https://doi.org/10.34780/g6w4-86u6


	_GoBack
	ltx_save_input_crossref_00013
	ltx_save_input_crossref_00021
	ltx_save_input_crossref_00022
	ltx_save_input_crossref_00023



