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Recent perspectives on a neglected category of hage. Roman mining in the
“Golden Quadrilateral”

Vlad Rumega-Irimgr

* “Valahia” University of Targowte, Doctoral School, Lt. Stancu lon Street, no. 3-Targovte, 130018,
Dambovia County, Romania, e-mail: vladrumega@gmail.com;

Abstract: Recent perspectives on a neglected category ofageri Roman mining in the “Golden Quadrilateral
Research on mining archaeology in Romania focusewbstly — on the historical interpretation of earlmentions
and very little on proper documentation (archaeicklgand topographic) of this peculiar type of Vgss$. Only in
the late 1990’ the first scientific approach to mgarchaeology was undertaken in the framewor& Bomanian-
French cooperation, initially in the area of tharRi Valley (Alba County) and later in the foMontard — Bucium
area, in the context of thélburnus Maiof National Research Program. In this context, treaaof the “Golden
Quadrilateral”, especially Rta Montara, benefitted from a series of systematic mininghaeological research,
both on the surface and underground. Despite thmoitant results yielded by the research lastingentban a
decade at R@a Montari, by a national research program (halted laterthe)field of ancient mining heritage in the
“Golden Quadrilateral” is deeply neglected, witredeénconsistencies between what is happening ingRamand
the international developments in this field. Tlager lists the issues approached during the lagedfs concerning
mining archaeology and related heritage in Romémiaging to the public’s attention a new approaohcerning
the latter's documentation according to speciftelinational practice.

Keywaords: mining heritageRoman mining, “Golden Quadrilateral”’, multidiscipdiry approach for documentation,
GIS correlated database

Introduction

It is well known than much of the humanonce extension of mining activity in this area
activities have effect on the environment, leavingQecame a priority for the Habsburg Empire and the
their mark on the natural surroundings. Thusylountain Treasurywas formed;therefore, today
exploiting useful deposits, in all their forms,tlefwe have an important archive, not enough
significant traces, sometimes visible, other timessearched yet, but through the effort of several
“hidden” to the direct visual perspective. scientists the archive in Cluj was put in order and

This is also the case of the ancient miningublished (Slottat al, 2002). From the middle of
vestiges in the “Golden Quadrilateral” in thehe 19' c., especially in the context of the
Apuseni Mountains(Fig. 1). Interest for the discovery of the wax tablets Atburnus Maiorand
vestiges resulting from old exploitations and metatheir publication by Th. Momsén the interest
processing in this area dates as early as the16 shown by historians and archaeologists (largely
and is well-exemplified by the writings of the“amateurs” at that time) for ancient mining
foreign travellers that also mention certain anciewestiges in the “Golden Quadrilateral” augmented
heritage monumentsTechnical information, maps constantly, with the first field surveys undertaken
and numerous details start to be mentionddr determining their precise locatfbrThus, at the
especially during the second half of the"1®, beginning of the 2D c. a new distinct research
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direction was formed, mountain archaeology
precursor of what is now comprised by the con
of “mining archaeology”; focus continued to be
cataloguing the different mining object discovd
by chance and the publication of the epigray
inscriptions from the Classical period coming fr
this area. All along the 30c., information on th
ancient mining heritage also came from che
discoveries made in the context of extensiot
historical exploitations such as those in the are
Rosia Montara, Zlatna, Bucium or Bre*. Starting
only with 2001, when an ample mining proj
started at Rga Montari, did the first prope

mining archaeology research begin in Romanie
Cauuet, 2003, p. 474+43). In a paradoxal wa
this research did not stimulate this research fie
Romania, and most of the mining vestiges in
“Golden Quadrilateral” are still practical
unknown. Their proper documentation,
corroborating bibliographical sources th field
surveys, detailed mapping and correlating \
geological data (objectives of my PhD sta
constitute a first step for the preservation
putting to good value of extremely import:
heritage elements.

Fig. 1— Location of “Golden Quadrilateral”

Defining mining heritage

The study of mining heritage is an import
component for understanding historically ¢
culturally an area where mining activities tc
place. The areas with historical mining vesti
represented — and still doa-peculiar category ¢
heritage from the perspective of studying econc
and social development, as well as putting to ¢
value these elements through cultural tour

Human activity in spaces that can be mi
generated a largeeses of testimonies with hic
cultural value. Starting from this point, a rec

66

study mentioned that “due to the impregnation
marking or the territories with their own identi
the latter leave their own inheritance, which
call mining heritage” @.J. Carvajal, 2010, p. 4¢
Basically, a distinct definition chistorical mining
heritage elements difficult to formulate, given it
belonging to the general category industrial
heritag€. In order to clarify this term, in 2003, «
the occasion othe Congress of the Internatiol
Committee for the Preservation of the Indust
Heritagé, a thematic document was drawn, 1
contains the definition of terms, values, le
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protection and obligtions regarding the latt
(*TICCIH, 2003). From this perspectivindustrial
heritage is made up of the testimonies of -

industrial  culture  with historical, soci¢
technological and scientific  significan
(buildings, machines and installations, mi

factories, mines transport structures and
infrastructures, cult places). Alsoindustrial
archaeologyis identified as a distinct disciplin
whose object of study are the testimor
concerning or created by industrial proce:
(*TICCIH, 2003, art. 1).

and scientific: buildings,
factories, mines, structures
places of worship, etc.

Industrial Heritage
includes testimonies of histerical significance, social, technological
machinery and equipment,
and

mills and
infrastructures of transport,

Mining Heritage

Archaeological Mining Heritage

(It includes mining elements before the
industrial revolution)

Industrial Mining Heritage

(structures, materials tangible and intangible
elements produced since the industrial
revolution)

Fig. 2 — Mning Heritage as a subclass within the Industiatitage
(after Alberruche del Camjgbal.2012, p. 8)

Ranking the mining
heritage
Intangible and | _ Tangible and
immmaterial ) material
I ‘/4/,1.\’
- S0NES mobile: imobile:
- stories —mining tools; —surface mining;,
- traditions —lamps; —galleries;
- folklore —wax tablets, etc. —mining landscapes, etc.
- legends
- contests
- games
- celebrations

Fig. 3 —Representin the defining elements of the minihgritag

In this context it is necessary to make
distinction  between historical/archaeologica
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analysis in this field (Alberruche del Camet al,
2012, p. 8)contains the vestiges of mining wot
starting with the middle of the " c., that is when
the first industrial revolution took place (withet
introduction of mechanical production) and ug
the last third of the 2bc. (which coincides witl
the moment when automatic production w
gradually or partially introduced

Therefore, the present research focuse:
mining heritage understood as the sum
components of the historical/archaeologica
mining heritage made up of those tangible a
intangible éements and manifestations (activiti
produced by the individual eommunity— society
that are defined and differentiated by their uni
character (Fig. 3). Given the evolution of thedi
at an international level, this endea\’ analyses
the acutenecessity for inventorying, preservir

putting to good value and advertising the prod
of historic metal mining susceptible of being ¢
of the national cultural heritage, many of whick
in danger of being destroyed without the prc
investigation.

State of the research after 2000 on ancie
mining heritage in the area of the “Golder
Quadrilateral”

At the beginning of the & c. V. Boronean
published a work (2000) in which the autl
synthesized the information available at that t
on natural ad artificial caves, mines, salt min
and stone quarries, as well as new informe
provided by the author's own research. In
chapter dedicated to mining (p. —-131), 60
galleries, surface works and traces of allu
deposits processing are repried, most of the
dated to the Roman, medieval and modern per

15 km

Fig. 4 — Themain Roman mining sis in the “Golden Quadrilatera{after M. Simionet al, 2008)

68
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Over 15 years ago, in 1999 atsRoMontari® bore the marks of recent (26.), modern (18¢c. —
(Fig. 4), the largest (proper) mining archaeologpeginning of the 20 c.) and old works (Roman
research started, later to become tidbtirnus and medieval). Soon after the beginning of this
Maior” National Research Program, instituted idarge-scale research, from 200®e first results of
2001 by the Ministry of Culture. This importantthe mining archaeology campaigns in thesiRo
endeavour to investigate in the field ancient ngninMontari area started to be published (B. Cawatet
vestiges had a multidisciplinary character, unitingl., 2003; B. Cauue¢t al, 2003b; B. Cauuet, C.G.

— under the coordination of the Romanian Nationdlamas, 2012; B. Cauuegt al, 2013; B. Cauuet,
History Museum — archaeologists, historians an2014), and they were analysed in the larger context
geologists from different institutions in the cognt of the mining technology analogies from the
(Alba lulia, Bucharest, Cluj and Deva), and it als&Roman world (B. Cauuet, 2004b; B. Cauuet, 2008;
had an essential research component in tie Cauuet, 2011). We must also mention a distinct
underground investigation, led by Beatrice Cauuegsearch direction, regarding the effort to essabli
(I. Opris, 2003, p. 10; B. Cauuedt al, 2003, p. the origin of elements of gold and silver in
472; P. Damian, C. Ber 2008, p. 489-502, prehistoric and ancient artefacts discovered in
annexes 1-2 and 4). A first stage of the mininBomania, which saw the analysis of 29 ore
archaeological research at §ito Montari was a samples from the R@ Montard area (especially
survey of the historical vestiges preserveffom the Roman galleries), and the results were
underground, in the Céarnic, Cetate, Zeudur; compared with the other gold and silver deposits in
Tarina, Orlea, Bru-Carpeni, Cp and Jig-\didoaia the Apuseni Mountains and the Maramu(Baron
Mountain Massifs (Fig. 5), which lead to theetal, 2011).

exploration of over 70 km of mining networks that

~«| 1.Gauri - Hop - Habad - Taul Tapului

2. Valea Nanului

| 3. Carpeni

4. Masivul Camic

5. Masivul Cetate

| 6.Zona Istoricd Rogia Montand

7. Masivul Jig-Vaidoaia (zona Lespedari)

| 8.Tarina
| | 9. Masivul Orlea
o 10. Paraul Porcului - Taul Secuilor
4 11. Valea Cornei

w 12. Taul Cornei - Corna Sat
13. Balmosesti (zona Islaz).

~i)

Fig. 5 — Archaeological sites from ka Montari outlined during theAlburnus Maiot' National
Research Program (after P. Damian, CsB2008, fig. 3)
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In the over 10 years of mining archaeologyeriod, belongs to Prof. Doina Benea, who took up
research (2000-2013), a series of gallery segmenigain (without any new information though) the
were researched, where over 7 km of ancieptoblem of organizing Roman mining and the
works were documented, occasion on which wermportance of mining in the “Golden
identified and preserved systems for wateQuadrilateral” (D. Benea, 2008a, p. 12-25; D.
evacuation (wooden wheels and connectdBlenea, 2013, p. 253-267). The author also
elementsY and ventilation systems; importantanalysed the rich metal deposits in the Banat
information was gained on systems for excavatind@ocsa, Ocna de Fier, Berzovia, Eftimie Murgu,
the different types of rocks and on the practice @ognecea, Moldova Nay Sasca Montan and
reinforcing the galleries. Unfortunately, as Béadri Ciclova Romaa), from where large quantities of
Cauuet remarkedttie emptied underground spacdead, copper, iron, silver and gold were extraated
was weakened by the removal of the supportidgntiquity. Concerning the origins of the lead there
backfiling and should be reinforced and nofs no clear information, given it was most probably
abandoned as suthB. Cauuet, 2014, p. 103), extracted along with other metals (D. Benea
more precisely — the research of these structur2808b, p. 231) in Moldova Nawand probably all
was not immediately followed by a medium- andver Southern Banat. Gold mining was also
long-term  conservation  strategy, deemedpproached by C. Timoc (2008), without bringing
absolutely necessary given the high historical arahy new information though. The author treats
cultural value of such ancient structures. especially the problem of the centre of the Roman

At the same time with the undergroundnining administration atAmpelum (present-day
mining archaeology research undertaken afidRo Zlatna) based on epigraphic information. A
Montars, there were also research efforts on synthesis of the archaeological activity in the
much smaller scale, focusing on ancient ferrodlburnus Maiof National Research Program was
and non-ferrous mining works in Roman Dacigpublished in 2008 (P. Damian, C. Bo2008). In it
Thus, literature specialized on mining archaeologyre presented the settlement’s history, chance
in Romania benefits from a series of worksliscoveries before 2000 and the main results of the
published starting with 2000, but which were, aarchaeological research between 2001-2006.
V. Wollmann well put it' (1996, p. 23) “often Along with the strategy for research and
debatable from the perspective of new informatiooonservation, protection and proposals for putting
or interpretatioff. to good value the archaeological discoveries, there

Starting with 2002, H. Ciugude&n(in 1999 is also a list of partner institutions, as well @s
member of the team for the research of the gofries of considerations regarding the publication
alluvial deposits in the Pianu Valley) (H.and dissemination of the results.

Ciugudearet alii, 2000, p. 75—-76) made a series of ~ Among the most important publications on
field surveys aimed at (re-)identifying certairmining and technology during the last 15 years we
historical mining works in the area around Buciummnust mention the serieSilber und Salz in
Zlatna and Rga Montara (H. Ciugudean, 2012). Siebenblrgenthe result of a Romanian-German
He listed previously-mentioned mining works (asistorical research under the coordination of
early as the end of the "1@.) located both on the Deutsches Bergbau-Museum Bochufypart from
surface and underground (H. Ciugudean, 2010, @.detailed account of the information on theiRo
263-268). In this context, the author emitted th®lontara area (V. Wollmann, 2002, p. 91-124), we
hypothesis according to which some of thesmust mention the volume dedicated to ancient
mining works could have started as early as thmining works in the area around Brad, Baia de
end of the Late Bronze Age, namely thRoman Aries, Baita and Baia de Gri (V. Wollmann,
mining was nothing more than a reorganizatior2010a, p. 35-80; 2010b, p. 223-274; R. Slotta, V.
and enlargement by improved technology of earliaollmann, 2010, p. 518-542;). V. Wollmann
mining activity in this area(H. Ciugudean, 2010, published detailed studies on the mining works in
p. 268), without providing solid arguments to backhe above-mentioned areas, focusing on signalling
it up though. Roman mining works. This endeavour also

Another contribution to this field, owing to includes data obtained through the study of
her interests in metallurgy during the Romamrchives regarding historical doscuments such as
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travel journals, technical reports of certaifQuadrilateral’. Unfortunately, in this case alse, a
geologists and mining technicians starting with thim others mentioned in different works, there is no
18" c. and up to the first half of the 2@. precise data on the location of these objectives,
Based on recent resealfthincluding the which would constitute an essential element for
corroboration of the data in older specializethvestigating and preserving such vestiges.
literature, M. Simion (M. Simioet al, 2010) drew The repertoire of ancient mining sites in the
up a catalogue of ancient mining works signalletGolden Quadrilateral”™-a pluri-disciplinary
in the “Golden Quadrilateral”, which are classifiedendeavour
according to several criteria (presence of As was previously shown, with the exception
settlements/dwelling environment, necropolises @f Rosia Montard, ancient mining vestiges in the
funerary areas, galleries and underground minirgolden Quadrilateral were not properly researched
installations, epigraphic and monetary discoverieghrough mining archaeology, and they were not
Based on preliminary field observations and aeven adequately repertoried. In many cases, the
analysis of the documentation, she formulated trspecialized literature has simple mentions of such
hypothesis according to which there could be istructures or indirect clues concerning them (e.g.
this area a series of sites with an archaeologiaaining tools — hammers, stone hammers,*®tc.
potential similar to that of R Montari, such as given the use of mines, shafts and washing
the ones at Ruda-Brad, aBija, Bucium, Biita, installations in following periods. Starting from
Certej and &aramb (M. Simionet al, 2010, p. these conclusions, the object of the research
39). undertaken during the doctoral stage is gold, silve

Another work was published the same yeaFOPPer and iron exploitation fr_om t_he ez_;trliest
this time a synthesis essential for the history ¢¥eriods up to the Roman period, including a
mining in the Roman Empire by A.F. Hirt (2010);Presentation qf the technlque_s and_ tools used,fpr [
this book pays due attention to the ferrous and nof documentation based on direct fleld_observatlons
ferrous mining works in Roman Dacia, analyzin@" the present state of conservation of such
the organization of mining districts based on théestiges, and the creation of a digital repertoire.
relevant epigraphic material. A synthesis with th&he relatively significant number of artefacts
latest data (2011) on the given subject wadools, weapons and jewellery) that can be
published by D. Vlejg. The perspectives for indirectly assoplated to ancient mining works
putting to good value the recent discoveries §h_ou|d have stimulated a detailed research of the
Rosia Montari are also discussed by C. Bor Primary sources and emplacement of metal
(2012). Another synthetic approach is taken b§Xploitation areas. But their study in Romania is
H.A. Pundt (2012), by studying the organizing oftill in its infancy, when compared to similar
Roman Dacia and its ethnic groups, based on tfesearch in other countries. .
analysis of the funerary rite and behaviour, A first and necessary step for documenting
especially in the area around ancieNburnus this category of vestiges is creating a repertdiye,
Maior (Rosia Montars). corrobc_)ratlng h|stor|cal-archaeolt_)g|cal _data with

As far as field research is concerned, name eological data. Thus, the starting point for the

. L . ; ertoire | am creating is the location of all
surveys on ancient mining vestiges, in 2014 aoFt)entiaI settlements e?nd areas with mineral
series of preliminary observations was mad

around Bita (Hunedoara County), covering thecsrr])qosr[tss_hstal;t(ljr;glg(froln;ggule\s/cusrn;ng)lmitgrgzcu f)f
villages Biita, Cainelu de Sus, Trestia,aCiunesti prising ( ), V. ( )

U A P course with the updates made following later
and Hirtagani. These led to the identification of . <
new Roman mining galleries, some of them in aﬁeglggilgﬁareggirzch éﬁéi@ég?dﬁzuhggégs’np' gfot_his
advanced state of degradation. The results of thesze' - < P e ) y
proach is obvious only if we consider that only

investigations were updated through the Nation .
Archaeological Repertoite (that contained a |of COPPEr we have 636 deposits (J. Emsley, 1991)
the world known until now (with copper purity

national map server for archaeological sites arl :

. . . between 100% and 0.07%); thus our analysis for
m_or_luments), therepy complen_ng the list of anCIerﬁeveloping the database of)the above—me);\tioned
mining  works  signalled in  the ~“Golden repertoire contains only the sites of interest for
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prehistoric mining and which are located only
Romanid®. We applied the same perspective
silver, gold and iron componer

Another direction for the structure of t
information to be compsid by the repertoire is t
beginning and development of mining in tir
including the Roman period. One of the
difficult challenges will be to correlate the plas
of discovery for certain mining tools (prehistc
and ancient) used for exploitinerrous and non-
ferrous deposits, taking into account the fact
some of these could be used also in those time
salt or construction material extraction. Thus
becomes necessary to also integrate tindirect

proofs concerning ancient miningestiges in the
repertoire that 1 am developing, because
corroborating this information with geological d
we can obtain indications for the existence
prehistoric or ancient mining works. Also, tl
inventorying of the mining sites contai
referenes to elements of fixed heritage (she
galleries, mines, areas for exploiting alluy
deposits etc.), as well as the location of objdtds
constitute indirect proofs for mining in a cert
area. In essence, drawing this complex repertdi
the pehistoric and ancient mining works can o
a new perspective on mining vestiges in the
under scrutiny
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Fig. 6 — Combination afinique codes from MS Access database withdbdicated prograr for
Geographic Information Syste (Quantum GIS)

The database created for this purpose incl
several criteria, namely:
1. Administrative location;
2. Toponym or toponyms of the places
discovery;
3. Topographical location according to landme
provided by thebibliography, completed in sevel
case studies with data obtained during my
field surveys (including GPS measureme!

4. Type of discovery: shaft, gallery, mine, wash
installation, object;

5. Category of ore/deposit in the a

6. Character ofhe discovery: systematic, salvac
preventive archaeological excavation, sur
research, field survey, archaeological test tresy
chance discoveries etc.;

7. Short history of the resear:

8. Present location of the archaeological mate
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9. Chromlogical data of the discoveri

10. Signalling exploitations from other historic

periods;

11. Bibliographical references;

12. Code in the National Archaeological Repert

(Repertoriu Arheologic N@nal— RAN);

13. Code in the List of Historical Moments

(Lista Monumentelor Istorice EMI);

15. Information on the current state of preserve
Thus, in order to integrate the available ¢

in specialized literature and to precisely locéie

main vestiges connected to the exploitation of
ferrous and nofferrous resources in the “Gold
Quadrilateral” in Prehistory and Antiquity, stagi
with 2013 a GIS Geographic Information Syst)
database was designed and developed,
information structured according to the crite
mentioned above(Fig. 6). The endeavour

difficult, given that most times in specializ
literature the information are descriptive and
not accompanied by plans or ma

BRAD

b
:

897

I\ Magure
_‘. '

Fig. 7 —Georeferencing a map (Baron 2012), usi
military

One example is the situation at Brad, wt
Roman period mining vestiges are signalled in
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Roman steps”, near the Ruda village), in Sf.
Ana Gallery in the RudaBrad mine (gallerie:12
Apostoli and Zdrahory — Sf. loar) or on the
Muncelul hill —near Ruda (V. Wollmann 1996,
134-136, 187-188; M. Simiost al, 2010, p.42).
In order to magall these discoveries we used m

of contemporary exploitations (M. Baron, 20
fig. 1), georeferenced with the aid of the Quat-
GIS software, using as control points the peak
surrounding hills (Fig. 7, 8) There are sim
situations on other arait mining sites in th
Golden Quadrilateral.

Sreamp
R Barzs

Cmigaf:
741

Scaru
750 1500 2250m N [
~~

Fig. 8 —Brad area and the main Roman mining discoveri— underground works; — monetary hoard;
3 —opencast mines;— mining tools, 5 — waste dumps

Even if it is an orgoinc project, this
repertoire is a very useful tool that will contribl
to the better knowledge and preservation ¢
heritage category that is rather neglected
Romania, but which has a significant potential
both scientific research and for cultureurism.

Acknowledgements

This article was drafted following the resea
work financed through the ProjecMINERVA —
Cooperation for an elite career in doctoral
postdoctoral research”, contact col
POSDRU159/1.5/S/137832 cc-financed through

74

the European Social Fund through the Sect
Operational Program for Developing Hurn
Resources 2007-2013.

Notes

1. Different epigraphic monuments from t
mining areas were also mentioned by chronic
and antiquarians such Emnnes Mezerzius (14—
1517), Stephanus Taurinus (1-1519), Martin
Opitz (15974639), Samuel Koleséri (16-1683),
who published a series of inscriptions from
Apuseni Mountains in a book calleAuraria
Romano-Dacica the Jesuit monk loann
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Fridwaldssky approached the same topic in hIEOMOS - International Council on Monuments
work In Romano-Transilvanicae honoribus comitiand Sites — that provides consulting on industrial
Andreae ab hadik oblatae ab Josepho Thoroczdweritage and the inclusion of such sites in the
de Thoroczkopublished in 1767 (V. Wollmann, UNESCO List of World Heritage.
1996, p. 11-13; 17-19; D. Vleja, 2011, p. 88-91). 7. Since 2013, in the Doctoral School of the
2. Corpus Inscriptionum Latinarupavailable “Valahia” University in Targowte, | focused my
on-line at _http://cil.bbaw.de/cil_en/index_en.htmlresearch on the possibility of exhibiting to the
Also, the wax tablets discoveredfdburnus Maior public the historical mining heritage in centrablan
were published in volume | of the serieqorth-western Romania, a first step in this diktti
Inscriptiones Daciae Romanad975), while the being a GIS Geographic Information Systém
epigraphic material from thélburnus Maior — based repertoire of all discoveries connected to
Ampelumarea discovered up to ‘80s of the lasprehistoric and ancient mining.
century was published in volume I1I/3 of this serie 8. A survey of mining works in the gold-
(IDR 11/3, 1984), along with translations andbearing alluvial deposits of the Pianu Valley (Alba
comments (V. Wollmann, 1996, p. 12-13). County) was undertaken in 1999 and 2000,
3. In this context we must mention the work occasion in which three such works were identified
of Téglas Gabor (1848-1916), a nature scientist on a surface of 320 KmThese were vast and long
and self-taught archaeologist who, at the endef ttworks, aligned and regular on the slope, and small
19" — beginning of the 20c., published many pits, together with the mounds of debris (H.

articles concerning Roman mining works in Ciugudearet al, 2000, p. 75-76; B. Cauuet al,
Transylvania. Recently, his biography was 2003, p. 472).

published (E. Gall, 2014), containing a list of all 9. In 1999-2001 annual reports were
the works on mining. The same interest for published, initially presented by the University of

archaeology came out in his brother, Istvan Tégla3oulouse (B.Cauuet, 1999, 71 p., 55 fig.; B.
(1853-1915), who managed to gather unique Cauuet, 2000, 156 p., 133 fig.), given the fact tha
information concerning gold processing, salt and this university financed all mining archaeology
construction material extraction in Roman Dacia research in 1999, and later by the Romanian
(I. Bajusz, 2005). Ministry of Culture, when theAlburnus Maior

4. For a history of these discoveries inthe  National Research Program started (B. Cauuet,
Rosia Montara area see P. Damian, C. 802008, 2001, 216 p. + illustration). In 2000, 60% of the
p. 482-486. expenses for the mining archaeology research at

5. At the present moment, in RomaniaRaosia Montara was covered by the French state
industrial heritage is protected by Law no(Ministere des Affaires Etrangéreand Unité
422/2001 for the protection of historicalToulousaine d'Archéologie et d'Histoire -
monuments. We must mention the organizing df.T.A.H), the rest of 40% by S.C. Ka Montari
international workshops on industrial archaeolog§old Corporation — RMGC. From 2001, the
in our country: 2001 (in Bucharest), 2002 (Banatulnancing of the program for the research of
Montan), 2003 (Cluj-Napoca), 2004 (Baia Marepncient mining vestiges at Ka Montari was
and 2007 (Bucharest). See information availablerovided by the private company and the French
on-line at university (Béatrice Cauuett alii, 2003, p. 471).
http://www.cimec.ro/patrimoniuindustrial/ where Starting with 2002 and up to 2013, the funds for
there is a short presentation of the abovehis research were provided exclusively by the
mentioned workshops, as well as an internationalining company, with the reports transmitted to
definition of industrial heritage the information the Romanian Ministry of Culture and the
has not been updated after 2007. Romanian National Archaeological Commission,

6. International interest for the study andaccording to the laws passed since 2000
preservation of industrial heritage dates to theoncerning the protection of archaeological
1970, when the The International Committee Fdneritage (B. Cauuet, 2002, 243 p., 233 fig.; B.
The Conservation Of The Industrial HeritageCauuet, 2003, 219 p., 146 fig.; B. Cauuet, 2004,
(TICCIH) was created. Starting with 2000, thi219 p., 160 fig.; B. Cauuet, 2005, 244 p., 233 fig.
committee became a specialized institution of thB. Cauuet, 2006, 239 p., 841 fig.).
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10. During the archaeological campaign in  more recently mentioned (I. Mare2002, p. 59—
2013, two rooms equipped with hydraulic wheels 60, fig. 72/4-5; N. Boroffka, 2006, p. 74-76; B.
in their original position — for the evacuationtbé  Seculici, 2008; C.A. Tulungea, M. B&n, 2009;
water from lower galleries were discovered in the Al. Hegyi, 2012).

Catdlina Monuleti Gallery in the Co Mountain 14. In the ‘Alburnus Maiot' National research
Massif (B. Cauueet al, 2013, p. 114-115, 339; B. Program, in the area of Ka Montari, several
Cauuet 2014, p. 98-99). There were also older dwelling areas were researched (at H@uG
mentions of such ancient installations preserved itdabad, the &ul Tapului area and Dealul Carpeni),

the galleries at Ria Montari, made by Fr. as well as sacred areasifidd, Nanului Valley,
PoSepny (P. Damian, C. BpR2008, p. 485, n. 30 Carpeni, Paraul Porculuiglii Secuilor), 5
si 31; p. 485-486, n. 38). necropolises (Hop, aul Cornei, Jig-Piciorag,

11. Single author or co-author of over 9(larina, Paraul Porculuialll Secuilor) and two
studies and 12 books on ancient Dacia, mininfynerary areas located on the Dealul Carpeni and in
metallurgy and history of technology (Ardevan R.the Nanului Valley (P. Damian, 2003; M. Simion
2012, p. 11-17), V. Wollmann managed throughkt al, 2005; P. Damian, C. Bgr2008, p. 499—
his PhD thesis (defended in 1983, published onB02).
in 1996 though) to offer a relatively complete  15. “Exploatareasi prelucrarea metalelor in
image of the mining activities in Roman Dacia (VDacia romarm. Interferene etnicesi culturale’,
Wollmann, 1996). We must mention another serid3hD thesis defended at the University of
of articles published as single author before 20ucharest. A series of issues are approached,
(1976; 1999) or published together with Aregarding mining techniques for exploiting gold in
Santimbreanu (1974; 1989), concerning anciedntiquity, as well as everyday life, religion and
mining works. funerary rite in the mining community, to which is

12. In the study dedicated to Roman mining iadded a list of the main ancient discoveries in the
the Zlatna-Sinija area, N. Ludgan (2003) uses area of the Metaliferi Mountains, in the Banat and
entirely the text, illustrations and referencesvof in Oltenia. We must also mention the fact that,
Wollmann (1996, p. 136-140, pl. XXXIX, LXVI, starting with 2006, D. Vleja was part of the
LXXXVID), with only a few minor changes. We research team from the University of Toulouse, led
also mention the work of D. Fodor (2005)by Beatrice Cauuet, PhD, and took part in
intended to be a “history of mining” from theunderground excavations in the Cérnic and Orlea
oldest times up to the beginning of thé® 3Mountain Massifs, as well as in surveys in the
millennium. Unfortunately, in the 39 pagesBucium area, Alba County. In 2010 he took part in
dedicated to “mining in Dacia under the Romaa series of surveys in the ancient mining areas in
rule” (p. 71-110), there are entire phrases eentral and southern Serbia, led by Vera
slightly reformulated — taken from the works of NBogosavljew Petrove (D. Vieja, 2011, p. 78).
Maghiar, St. Olteanu (1970, p. 47-92), without 16. Resource available at
even updating or verifying the information, and ofhttp://www.cimec.ro/scripts/ARH/RAR-
course with no new information. The same godadex/sel.asgaccessed on 28.09.2015).
for the illustration, all taken from the above- 17. See above n. 12.
mentioned work. 18. Copper (100% Cu), Cuprite (88.82% Cu),

13. Preoccupied by the earliest informatiomenorite (79.89% Cu), Chalcopyrite (34.63%),
concerning the exploitation of mineral resources iAzurite, Bornite, Copper sulphate, copper sulphide,
Transylvania, together with V. Wollmann, heMalachite, Melaconite in D. ®lulescu, R.
published an article on the problem of prehistoriDimitrescu (1966, p. 52, 71, 79, 83, 118, 119, 288)
mining hammers made of stones. But the use of
these artefacts cannot be connected only to mining, Bibliography
given the fact that some of the objects were Alberruche del Campo E., Marchan Sanz C.,
discovered in areas lacking any mineral resourc&anchez Rodriquez A., Ponce de Ledn Gil D.,
(V. Wollmann, H. Ciugudean, 2005, p. 96). Th&sarcia de Domingo Alfredo, 2012,Guia
problem posed by these tools was also analysed imgtodoldgica para la integracién del Patrimonio
C. Schuster (1998; 2000), and new examples were
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