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ABSTRACT

At the territory of the Republic of Macedonia has been determined numerous metalic
mineral resources, but there was not complete database with information for all deposits
and occurrences. Since there are few attractive deposits of polymetallic mineral
resources where has been constructed modern mines such are Buchim mine, Sasa mine,
Feni Industry etc., we had satisfactory amount of data to organize mineral database.
Within this paper, through the software package “Microsoft Access” we made an effort
to organize database with information of the most important deposits and active mines
of polymetallic mineral resources at the territory of the Republic of Macedonia. The
architecture of the database is adapted for simple as well as sophisticated querying of particular
Macedonian deposits and allows edition of reports and a geographic display of the queried
information.

Keywords: mineral deposit, Access database, reserves, resource, economy.

INTRODUCTION

In the Republic of Macedonia there are numerous mines on the polymetallic deposits,
which has been exploited during last 60 years, part of them during the transition period
were closed, while certain potential localities today are explored by foreign and
domestic companies that provide real chances for valorization of, mainly, copper, gold,
molybdenum etc. In the Republic of Macedonia there is not professional database that
should be in accordance to the European directives, although there is an initiative in
ours Ministry of Economy that such a database should be prepared and included in
similar modern European databases (ex. Mineral database at the BRGM, France).

The major goals and subjects in the organization of the Access database have been the
following deposits and mines:

* Active mines: Zletovo, Sasa, Toranica (Pb-Zn mines), Buchim

copper mine, R'zanovo Fe-Ni mine etc...
* Inactive mines: Lojane, Krstov Dol (Sh-As mines), Damjan (Fe mine) etc.....
* Potential deposits: Plavica, Bukovik-Kadiica, Borov Dol

(Cu-Au porphyry), Kazan Dol (Cu-Au, Pb-Zn vein types) etc...
Organization of the Access database was carried out under the following main topics:
general information, deposit features, mineralization/rocks, economy, high tech metals,
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comments and bibliography. This is in accordance with the principles of GIS related
mineral databases given elsewhere [1], [2], [3], [4], [5], [6], [7].

DISCUSSION

As we have already mentioned above the organization of the Access database was
carried out under the following main topics:

General information where has been enclosed information about the mining company,
status, latitude/longitude, ore district name, comments etc. (Figure 1).

] Description of the deposit =
Id MKD-00016 Name Bucim Commodity Cu Identifier
General information | Deposit | Mineralisation/Rocks | Economy | High-Tech Metals | Comments | Iconography | Bibliography |
Identifier |MKD-00016 Author |J Monthel
(S e E] Im o Creation date |14-Jun-00
A Controller |Y. Deschamps
District | Checking date [T3HAVE
Status | p {| |B11 =] |Pr0ducing industrial mine [«] ~ Country(ies)
=)
* & =] v ¥ [FORMER YUGDSLAV REPUBLIC OF MACEDONIA [+]
Longitude [ 2235000 [{][ 22 [21 [0 ot * Ee
Latitude | 4166344 4[4[ 10
Ore-deposit names Comment
» [_Bucim 4 XYL Baily NovDE, centre SSOP 41° 40,173' / 22° 20,997'
=
|Cukay Exploitation works started in 1979
3 orebodies : Bucim, 73 Mt @ 0.38% Cu; Cukar, 11 Mt @ 0.70% Cu and Visnik, 21 Mt
|\/lsnik @ 0.50% Cu.
= Current mine output : 3.7 to 6 Mt/y with Cu, Au and Fe
|F!adowsle The mean content is 0.3% Cu, 0.35 g/t Au and 1 g/t Ag (1996)
[Buchim ¥ |visite L Bailly / T. Augé. Seot 2006
URL Couies EL’ Back to the main menu
>" | & Preview for this
deposit
Add a new deposit
Database name Identifier in the database . s s
> [Calle Métallogénique de IEurope [2—8-1 53 &) Duplicate this deposit
IPOIDhyW USES database IX \_j‘ Delete this deposit
*|[ [ v
Record: 4 4 160f101 » M { Search

Fig. 1. General information datasheet of the database

For example on our sample of the Buchim deposit-mine we stressed out that is a
producing mine, which production has started back in 1979, followed by detailed
coordinates and name of the company owner of the mine and production facility, as well
as familiar names used by locals for the mine and short general comments.

Deposit features sheet is organized in a manner that should be given details about the
parameters: deposit type, main morphology and secondary morphology (Figure 2).

On our example deposit, Buchim, we have entered data about the deposit type where we
have pointed out that is a porphyry Cu-Au deposit with presence of secondary Cu-
sulfide (cementation deposit), which main morphology can be described as discordant
envelope of disseminated ore and without significant discrepancies in regards to the
secondary morphology.
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= Description of the deposit

] N Commodity Cu Identifier |
)[Ge“e'ailﬁ ion | Deposit | Mineralisation/Rocks | E Iﬁg?h-]'echiﬂelals Comments | Iconography | Bibli h
DEPOSIT
Dep:;x':le _ﬁ_ 52 [<] [Porphyry Cudiu deposit =
» ﬁ_ H32 [<] [Secondary Cu sulphide (cementation) deposi] =]
& ]
morphl:'l':gi: ﬁ! B0 | | Discordant envelope of disseminated ore [=]
Azimut Dip [_|_|Z
Length (m) Width(m) [ Downdip(m) [
Se:_:ollnda_ry > ﬁJ B20 : |Discordant envelape of disseminated ore =
M8l =
| Record: 4 4 160101 » M | Search

Fig. 2. Deposit features datasheet of the database

Mineralization/Rocks data sheet usually should contain data about age (supposed and
absolute), ore mineralogy, gangue mineralogy, hydrothermal alteration, host rock (age
supposed, absolute age, host rock formation, name and lithology). All of them are grou-

ped into separate main windows (Figure 3).

] Description of the deposit

Identifier

General information | Deposit| Mineralisation/Rocks " y | High-Tech Metals | C ts | | hy | Bibli hy |
MINERALISATION
Age Sup.(Ma) M Bad : |Badenian [=]J12E Absolute age | 16 Enor| 1 UnitlMilion Year [
Inf.(Ma) _ﬂ Bad [ |Baderiar| [v] 164 Method _{‘J[BZU [ [Indirect age determination based on
relative chionology
USGS age |
Ore mineral Gangue mineralogy Hydrothermal alteration
P |4 (M133 [ [Chalcopyite [<]~ | ¥ & Moz [<][giote [~ | M| &[N To][Siciication =]
M177 : Grey copper EEI M537 :]Sen'cile E: _5 E : Feldspath, feldspathoide : 3
M232 [ ] [Hematite = ME47 [ ] [Zircon =1 D20 |)[Séiciisation -
A& |[M407 [<] [Molybdenite = A& |[Mosg [ [Bpatie = &|[c <] [Chioitsation =
IM4SU \Z[Pylile =] |M213 E]]Epidule = _E_IA33 E[Kauﬁnisatiun =] »
& (igon T 1T e T | &7 T 1lean =0
HOST ROCK
Age Sup.(Ma) _Q!J 0L2 [+ {Upper/Late Oligocene EIZQOE Absolute age | % Enoi| 1 UnilWhnnYear =
Inf.(Ma) _&J 0.2 : {Upper/Late Oligocene [v] 284 Method ‘ﬁJ 413 : IK/Ar B
USGS age ]
Host-rock formation names Host-rock lithology
P [Precambrian crystaline schists intruded by lati » M7 : |Gneiss [=]
* V5434 [v] [Andeste [=]
V5A%2 [] |Latte =
: el =
Record: 4 4/160f101 > M 1 | | search

Fig. 3. Mineralization-rocks information datasheet of the database
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Once again, on our sample deposit, we have entered a significant amount of data regar-
ding the mineralization age (relative 13.6-16.4 Ma; absolute 16), ore mineralogy (cha-
Icopyrite, pyrite, molybdenite, chalcocite, covellite, sphalerite, galena, cubanite, pyrrho-
tite, vallerite, bornite, azurite, malachite etc.), gangue mineralogy (biotite, sericite, zi-
rcon, apatite, epidote, calcite and gypsum) and diverse hydrothermal alterations (silicifi-
cation, sercitization, chloritization, kaolinization etc.). After that followed an informa-
tion about the host rock age (relative 23.03-28.4 Ma; absolute 25, K/Ar method) and
host rock lithology (gneiss, andesite, latite).

Economy data sheet was planned to provide an information about the ore type, grade
unit, former production, average grade of production, years of exploitation, reserves,
average grade, type of reserves, resources, average grade of resources, type of resources
organized in windows named exploitation type, main commodity and commodity (Fig-
ure 4). As it was planned here, for our example Buchim deposit, was given information
about the open cast (open pit) exploitation type of mining where the main commodity,
copper, is represented by primary sulfide ore (complex sulfides, sulphosalts etc.).

] Description of the deposit =
|d MKD-00016 Name Bucim Commodity Cu Identifier
General infolmalion'[ Deposilr[ Minelali:alionlﬂoci{si Economy | High-Tech Metals [ C [' graph [Bif" g ,E}
Explotaton ype R
— ain commodity
» ﬁ SSOP [« [Open cast (open pit) mining [=] m s ’.—D Wt
* I| [v] [+ Grade 08 rglt
- ) . o ) Metal 0t
Record: 4 1ofl P oMb I Search content
’ Commodity [Cu [« ] [Copper metal) =] [
» Ore i] A22 j ‘analy sulphide ore (complex-sulphides, arsenides, sulphosals, etc.) [s]
T Production unit t(1000 kg) Grade unit % -
v | Former production 20,000,000 Avg. grade of prod. 0.225 Years | 2006 to | 2011 |
v Reserve 45,250,000 Avg. grade of rese. 0.267 Year | 2011 Classification code
d
Type of reserve |111] v | |Proved mineral reserve (111] : Ref. Reserve | = o
v Resource 17,250,000 Avg grade of resou. 0.265 Year | 2011
Type of resource 221 [Indicated mineral resource (2 Ref. Resource | =
Record: 4 < 1of1 | » M b | }gear(h
Former production 20,000,000 Reserves 45,250,000 Resources 17,250,000
Potential 82,500,000 Class|A Calculation
Eecord: W 473 of 5 EETIE VSearch ¢
iRecord: M 4160f101 | » M Search

Fig. 4. Economy information datasheet of the database

Also, reserves has been quoted as former production one in amount of 20 Mt (period
2006-2011 and copper concentration of 0.225% Cu), proved mineral reserves of 42.5
Mt (as of 2011 and copper concentration of 0.267% Cu) as well as indicated reserves of
17.25 Mt (as od 2011 and copper concentration of 0.265% Cu) and all of them followed
by data about four additional commodities ( silver, gold, pyrite and platinum group of
metals-PGM) given as separate records within this datasheet. In the very same manner
were entered similar data for all previously mentioned active and inactive mines and
potential deposits.
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High-Tech Metals information sheet is divided into two different windows, which have been
established in order to characterize (i) Potential of specific commaodities (e.g. Li, Ga, Ge, Se, In,
Re...) which interest had growing since the last decade and (ii) where the anthropogenic
products are processed. To characterize High-Tech metals, user has to enter a commodity (ex.
Re, Se, Ga...), and then he will be able to give information about host minerals (e.g.
molybdenite), grades (i.e. minimum, maximum and average grade) and abundance of host
minerals in the ore. The right window give information about processing site(s) (e.g.
concentrator, mill, smelter...).

Due to complex use of metals from our example deposit, Buchim deposit-mine, where few
metals are extracted beside the main one-copper (Au, Ag etc.), we haven’t entered any
additional data regarding this information sheet of the database.

Comments sheet, which is composed of two windows where it is possible to write free texts
describing details about geology and/or details about economy of a particular deposit gives a
fine opportunity to describe particular deposit in more details (Figure 5).

For example for our sample deposit, Buchim, in the first window we have entered
detailed, up to date findings, about the geology and geological setting of the deposits,
details about the types of mineralization (primary-hypogene and secondary one) with
their representative features as well as many other features.

2] Description of the deposit X
Id MKD-00016 Name Bucim Commodity Cu i
i Genela| infOImaliun |7Ijepp:irl I’Mrinelaii:aliunlﬁoci(s rlécunumy | i‘ligﬁ-Tech Mrelalsr; C ts [ DgI3 Lr _7Biti'” f

Details about geology (free text)

The Buchim parphyry copper deposit is situated in the border area between the Serbo-Macedonian massif and the Vardar zone and in terms of metallogeny it belongs &
to the Lece-Chalkidiki metallogenic zone. On a more local scale the Buchim copper mine is located in eastern Mace-donia, 10 km west of the town of Radovis. The
open pit mine started production in 1979 and produced 4 000 000 t of ore annually with 0.25%Cu, 0.27g/t Au and 1 g/t Ag, with a remaining reserves of approximately
100 Mt of low grade Cu-Bu ores with some Ag and Mo. Thaose reserves were proved in four separate ore bodies with porphyry copper mineralization in the Buchim
copper mine. The latest results related to the qualitatively-quantitatively features of copper ores from the Buchim mine have shown that there are changes in quantities
of remaining ore reserves within the mine or that the mine has 47 Mt of ore with an average contents of 0.25% Cu and 0.25 g/t Au. The mine’s annual capacity in 2012
was slightly increased (4 200 000 Mt ore) with the same concentrations of metals and cut-off grade of 0.15% Cu. Exploitation at the Buchim mine at the mament is from
three of four ore bodies where has been proved exploitable ore reserves.

Curiosity related to the Buchim mine is the fact that the exploitation was performed on three types of ore: oxide, secondary sulfide enrichment and primary sulfide ore
[mainly chalcopyrite mineralization). Especially representative used to be the secondary eni-c-hment sulfide mineralization (chalcocite-covellite] that has been exploited
during first few years of mine production, from the Cukar 1 ore body, where has been produced around 10 Mt od ore with an average copper of 0.5% Cu.

Geological composition of the Buchim deposit consists of the Precambrian meta-mo-rphic (aneiss, micaschist and amphibolite) and Tertiary rocks. Gneisses are the most
common lithalogy members and are the most favorable litholagy setting for deposition of ore mineralization. Several altemating varieties of gneisses are determined
according to their mineral composition: biotitic, amphibole-biatitic, micas, metasomatic etc. Te-r-ti-ary magmatic rocks are present as several latitic subvolcanic-volcanic
crosscuts and ande-site-latites around which three ore bodies are lineated, which paints to direct rela-ti-onship of the magmatism and mineralization in the deposit.
Spatially and para-ge-ne-ti-cally porphyry copper mineralization is related to latites and latite-andesites. They occur as small subvoleanic intrusions (dikes and necks)
distribited NNW-SSF and NF-SW alnna fault strurhures and esibit aranannced haln b hina-rrustalline nambwritic: strchire and massive testure: The ane of the ks

Details about economy (free text)

AL, nov 2005 - Bucim concentrates have been treated at the smelter of Bor (Serbia), potentially contributing to “exotic” PGE recovery in Bor

Skopie , May 6, 2005 - Copper mine "Bucim" near Radovis restarted its work today, after Russian businessman Alexander Bomschtein purchased it at an intemational
bid in the beginning of this year (2005). The mine is now returning in its economic dimension. With annual production of 50.000 tones of mine, production of at least 500
kilograms gold and a thousand of kilos silver.

| Record: 4 4 [160f101 | » M | | ¥ Search

Fig. 5. Comments information datasheet of the database

In the lower window intended for data about the economy were entered all significant
data such are annual mine capacity, quantitative-qualitative parameters of produced ore,
facility (facilities) where the raw excavated ore has been processed etc.

Iconography sheet has been elaborated in order to attach images with a deposit. The first step
being definition of paths of the image directory and the image viewer (e.g. Photo Editor,
Windows picture viewer, Picasa...) by clicking on “Configuration” button (Figure 6).
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(2] Description of the deposit =

MKD-00016 Bucim Identifier lj] Name Ij

——

General i ion | Deposit | Mineralisation/Rocks | E High-Tech Metals | C: I h
List of ills
. File name o
N [neither space nor special symbol] lustration tile

gbonﬁgura\ion

WARNING!
Illustrations must be stored in only ONE folder.

Record: 4 4160101 | b M+ | & fioFite ISearcn

Fig. 6. Iconography information datasheet of the database

For all the aforementioned deposits, in regards to this data sheet, procedures were repea-
ted with intention to upload as much as possible up to date images of mines or deposits.

Bibliography data sheet for a particular deposits was intended to give an overview of
geological bibliography (references relating to the geology of the deposit) and economical
bibliography (references relating to economic data of the deposit) as can be seen at Figure 7.

(5] Description of the deposit x
MKD-00016 Bucim Cu Identifier [ | Name [ =
: Ty 7 = ioaranh {
Geological bibliography
P |Authors |Jancovic S, Milovanovic D, Jelenkovic R, and Hikovic K. [ €| &
Title |Gold Deposits and Occurences in Serbia: Types, Metallogenic Units and Outlook. =
Authors |Jankovic S and Petkovic M. [«] ﬂ
Title IMetaIIogenetic Epochs and Provinces of Yugoslavia. =]
Authors |Sevalimnvski T, Cifliganec ¥, Jankovic 5, and Boev B. B ﬂ
Title IGenetic model of the Buchim parphyry copper depostt, republic of Macedonia. 2=}
Authors |Jankovic S and Jelenkovic R. [=] b=
Title ’Gold mineralization in Yugoslavia; metallogenic environments and associations of minerals. =]
Authors [Jankovic 5. =R B
Economic bibliography
P | Authors |4 | = -
Title  [Rudnici Jugosiavie. = g =l
Authors |&nonymous. | =
Title {Jugoslavija za Rudarstvo. =] E
Authors |&nonymous. | =
Title 'Yugoslavia's metal with a future. =] g
Authors [Westergard AF. | = &
Title  [BUCIM copper project. =] &
Authors |Chadwick JR. | =
Title 'Yugoslavia; mining industry with considerable potential. =] E
Authors [Filev, K. etal, | =
Record: 4 4 1607101 | > M 1 | ' 1o Fiter | Search

Fig. 7. Bibliography information datasheet of the database
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On our example deposit, the Buchim deposit, we have made significant input in regards
to both types of bibliography, geological and economical ones. All the known and
commonly used references to this particular deposit has been covered in this data sheet.

CONCLUSION

The attempt to establish the Access database for specific examples of metallic raw
materials at the territory of the Republic of Macedonia was successfully implemented.
Three major ore deposit types has been systematized in the database. Active mines
susch are Buchim, Sasa, Zletovo, Toranica etc., mines that has been processed in the
past, but at the moment have ceased their production Lojane, Krstov Dol, Damjan etc,
as well as potential ore bearing localities, which can be processed in the fututre: Plavica,
Kadiica, llovica, Alsar etc. The major accents in the database systematization were
given to the qualitative-quantitative parameters and natural indicators in function to
present and future valorization of metals (copper, gold, lead, zinc, antimony, silver,
iron, nickel etc.) that were subject to the establishment of the database, in accordance
with professional mineral deposits Access databases.
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