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MINERAL AND ANTHROGHENE ACCESS DATABASES ORGANIZATION
FOR ALSHAR POLYMETALLIC DEPOSIT AND WASTE DUMP,
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ABSTRACT

The Republic of Macedonia has an extensive mining past and presence, related to
several polymetallic mineral deposits, which is important for its economy. This paper
focuses on efforts we made to organize Microsoft Access database with the most
representative data for the across the World well known Alshar polymetallic deposit in
the Republic of Macedonia. At the very beginning, with the software package
“Microsoft Access” we have organized database with information of the most important
geological, metallogenic and economic features of the deposit. Also, we have not
omitted the fact that, although limited, mine exploitation has been followed with
production of significant anthropogenic input to the environment, so we have structured
and anthropogenic database too. Both databases were adapted for simple and
sophisticated querying of particular deposit and anthropogenic features and allows
edition of reports and a geographic display of the queried information.

Keywords: Au-Ag-As-Sb-TI deposit, Access database, reserves, anthropogenic input,
economy

INTRODUCTION

At the territory of the Republic of Macedonia there are several polymetallic deposits
that has been exploited during several last decades. Mainly those were lead-zinc, copper
and nickel deposits, followed by some other deposits of smaller economic significance.
Here we would like to give an accent to the old mine with former underground
operations Alshar, which ceased its activities in 1965. The Alsar area is characterized by
increased concentrations of arsenic, antimony and thallium. Increased arsenic and
thallium concentrations have also been found in some plants such as Thimus and Viola
[1], [2]. Tt can generally be said that the Alsar deposit contains about 500 000 tones of
antimony ore (with 2.50 Sb) and about 1.50% As. Increased concentrations of thallium
0f 0.2% TI (or some 40 tones of thallium ore) have also been determined.

The problem with environmental pollution around the Alshar mine has been generally
related to several open adit waste dumps, whose contaminated water drained directly into
Madenska River, which at particular places passes through or by open adit waste dumps
where continuous decay of arsenic minerals (realgar, auripiment etc.) pollutes fresh
waters with As, Sb, Hg, Tl etc. It is of note that earlier mining waste dumps with large
amounts of waste material that resulted from mining activities have been found in the
riverbed of Majdanska. Increased concentrations of trace elements have been
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determined in the material and in the river sediments. To be honest, up to date, in the
Republic of Macedonia there weren’t professional databases that should be in
accordance to the European directives, although there is an initiative in ours Ministry of
Economy that such database(s) should be prepared and included in similar modern
European databases (ex. Mineral database at the BRGM, France).

We were aiming to organize both databases with an information about some of the
most representative Alshar deposit features, regarding natural and anthropogenic issues.
Bearing in mind that the Alshar deposit and former mine have a long history of
exploration and exploitation, we knew that building aforementioned databases is not an
easy task to fulfill. We had to systematize data from exploration longer than seven
decades and exploitation longer than half a century. Also, we were aware of the problem
with environmental pollution around the Alshar deposit and former mine adits, which in
general is related to waste water outflow to River Majdanska, which empties into
Blasnica and later the water flows into Lake Tikvesh, where increased arsenic, antimony
and thallium concentrations are a risk for the human environment. Organization of the
both Access databases was carried out under several main topics, which are in
accordance with the GIS related mineral databases principles given elsewhere [1], [2],

[31, [4], [5], [6], [7], [8], [9].

DISCUSSION

The particular mineral database itself was structured 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-00023 Name Alsar Commodity Au Identifier [ ) Name | S|
General information | Deposit | Mineralisation/Rocks | Econamy | High-Tech Metals | Comments | Iconagraphy | Bibliography |
Identifier |MKD-00023 Author [J Monthe
Bt o EH E] Creation date |14-Jun-00
o Controller |Deschamps .
District [Souther Macedonia, Kozuf-Aridea distict, southem margin of the Vardar zone Checking date [TZHaT
Status [ p & i
| | 4, [[E30 [=] [Domant depast =] & Country(ies)
[*] 4] =] [ » [FOPMER YUGOSLAY REPUBLIC OF MACEDONIA ]~
Longitude [ 2158810 L2 [®[® o # EE‘
ontroller
Latitude [ 4115310 [][ 41 [ 9 [ 11
Ore-deposit names Comment
¥ [eiean = [Orique depost in the world becauss of its high thallum content
1 [Thalium minerals -Lorandite. Bemardite. Parapienotite. Picctpaulits. Faguinite, Vibaite.
[[Fozuf etc.
= |Hydrothermal alteration of walirocks with sspercids and argilization
[Bllchar (4wverage gold values are clase ta 1 and 3 g/t
1801 of Thalium
[Ehar ' |SbandAs: 300000t 2% Sband 2% 4s
% . |rade of individual orebodies vanges fiom 6.0 Sb, 35% s and 012 Tl 1.1% Sk,
[ 0.8% As and 0.05% TIIS. Jankovie-1 9331
. e ge| Back to the main menu
dl Preview for this
[&
deposit
Add a new deposit
Database name Identifier in the database ) ] .
¥ [[Carte Metallog2nique d= [Eurape 26160 & Duplicate this deposit
*“ [ \§| Delete this deposit
~

| Record: 14 4 230f101 | » M+ | | search

Fig. 1. General information datasheet of the database

For example on our sample of the Alshar deposit gave an accent that it is a former mine
and prospective deposit with certain potentials in regards to gold, thallium, antimony,
arsenic and silver. That information was 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.
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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, Alshar, we have entered data about the deposit’s combined
type where we have pointed out the Carlin-type sediment-hosted vein and disseminated

replacement with elements of atypical epithermal deposit type morphology.

E&] Description of the deposit

Id MKD-00023 MName Alsar Commodity Au T I - | Name [ 9
| General information | Deposit | Mineralisation/Rocks | Economy | High-Tech Metals | Cq ts | 1 phy | Bibli |

DEPOSIT

DED&*;‘E P | & 03 =] [Carirrippe sedi hosted vein and deposit =
| & | [oE0 [Bippical of unspecified high or low-sulphidation epithermal deposit =
A4 =] ]
mmph‘:‘l‘:g 4|[552 T[] [Stotabound erwelope of dssemnated o Ta]
Azimut Dip =]
Length (m) Width (m] Down dip (m)

Secondaty | | g | [432 [] [Statsbound envelope of disseminated ore =
#|[B31 [ [Diccordant mass [ovinder, sheet, cone, etc.) with fling cammanly brecciated Tl
4| [e50 =] [Stackwork for network] of stingers or weinlets (thickness < 50 cm). discordant on the strata =]

T =]
Recors: 4 42301101 | ¢+ W 3 ['searcn

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, host rock formation, name and lithology). All of them being grouped

into separate main windows (Figure 3).

&l Description of the deposit

Id MKD-00023 Name Alsar Commodity Au
| General information | Deposit | Mineralisation/Racks | Ecanomy | High-Tech Metals | Comments | Iconography | Bibliography |
MINERALISATION
Age Sup.(Ma) &[Nz [][Fiocene [= [1-208 Absolute age 0 Emor 0 Unit =
Inf.[Ma) ﬁj N2 [ [Pliocene [=][332 Methad E o } EI
USES age |
Ore mineralogy Gangue mineralogy Hydrathermal alteration
P & ([MOET [ [Arsenopyrite P& |[M07E [ [Barite [= = | P 4][210 [<][Acide = Abération argieuse "aval =]
4 |[M145 [ [Cinnabar 4 |[M174 [=][Chalcedory =] W10 [=[Silcification =
4 |[M378 [ [Marcasie A& M5 [<][Calce =E A(H [« [Bulfuration =
& |[Mazs [<][God & |[M453 [<][Quartz [=| * 8 [=] =
& |[M2z7 <] [Orpiment *| 4 = =18
& [Fran B
HOST ROCK
Age Sup.(Ma) & |[0=c [ [Dacian =T Absolute age 55  Emor, 1| UnitMilion Year [«
Inf.[Ma]‘_!IJ Dac [ [Dacian [=][5E Methad _{dma = ‘KIAr EI
USES age |
Host-rock formation names Haost-rock litholagy
¥ [Pliocéne felsic uffs b | &|[MDETA [L] [Schist =] ~
Terliary interbedded vocanic tuff and dolomits 4 | [MSEDT3 [+ [Marble [
Trissic carbonate focks SC11 [« |Limestons =1
* #5012 [<] [Dolomite = |5
4| vC [=] [Volcaniclastic rocks =l
* 8 T [ ==
| Record: 4 4 (330f101 | » M1 | ¢ | search

Fig. 3. Mineralization-rocks information datasheet of the database

Here we have entered a significant amount of data regarding the mineralization age (re-
lative 5.3-1.8 Ma; absolute 5.3), ore mineralogy (arsenopyrite, cinnabar, marcasite, go-
1d, orpiment, stilbite, etc.), gangue mineralogy (barite, chalcedony, calcite, quartz etc.)
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and diverse hydrothermal alterations (scarification, silicification, sulfidation, kaoliniza-
tion etc.). After that followed an information about the host rock age (relative 5.6-4.1
Ma; absolute 5.5, K/Ar method) and host rock lithology (schist, marble, limestone, do-
lomite, tuff etc.).

Economy data sheet was planned to provide an information about 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 orga-
nized in windows named exploitation type, main commodity and commodity (Figure 4).

E=) Description of the deposit =
Id MKD-00023 Name Alsar Commodity Au Identifier

| General information | Deposit | Mineralisation/Rocks | Economy | High-Tech Metals | Comments | Iconography | Bibliagraphy |
Erplataton tme I
ain commodity
P A[NE =] [Unworked [=l I - ]
I =1 =] Grade 0% Can
Metal 0t
Record: 4 4 [1ofl | » M b | ¥ [Isearen | I
?| Commodity 5] [=] [God metal RS —
» Ore M (5 T<] [Oreinwhich the element forms & distinct mineral phase =]
Foid Production unit (1000 kg] Grade unit ast :
rd ‘meer production | 0 Ava_ grade of prod | T Years to |
i Reserve 0 Avg. grade of rese. 2 ‘Year Classification code
used
Type of reserve | |=] =) Fef. Reserve [ =
I Resource 20 Avg grade of resou. 2 Year
Type of resource [331 =] [Infened mineral resource (331 <] Fei. Resouce | =
Record: M« 1ofl | » M b [ 4 | 'searen
Former production o Reserves £,000 Resources 0
Potential 6,000 Class|€ Calculation
Record: M 4 1of7 vowbs | | 'search |
Record: M 4 230f100 » M | | ¢ | 'search

Fig. 4. Economy information datasheet of the database

So, here for the Alshar deposit, we gave an about the the fact that it mainly unworked
deposit where the main commodities are represented gold, silver, thallium, antimony,
arsenic etc. Also, reserves has been quoted as proved mineral reserves of 20 000 000 t
(gold concentration of 2 g/t Au) as well as indicated reserves of four additional
commodities (Ag, Tl, Sb, As) given as separate records within this datasheet (metal
production, not the raw ore).

High-Tech Metals information sheet was divided into two different windows, which have
been established in order to characterize (i) Potential of specific commodities or capacities (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 relatively strong unworked nature of the
deposit, 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). Here we have
entered extensive free text data about the detailed geological and mineralization features of the
deposit, not mentioned elsewhere in the database (Figure 5).
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[E3] Description of the deposit . x
Id MKD-00023 Nam [

General i ion | Deposit

Details about gealogy [free text)
The Alsar deposit Is related to the Kozu Adea metallogenic distict along the Greek Macedanian boider, Several Sb-As AL and Cu deposts are 5o far known in Gerbo-
metaliogenic province., and of native sulphu in Greece. Mineralization is associated with 2 Plio-cene volcano-intiusive complex developed

long a maior tegional fault zone between the rigid Pelagonian ciystaiine block on the west. and the labile Yardar zone on the east. This igneous complex formed on a
basement corposed predominantl of the Triassic sedi-ments, the Jurassic ophioltes (3abbro-peridatites prevails], and the Cretaceaus sediments. Valcana-ntrusive
aclivity taok place fiom 7 Ma to 1.8 Ma

hie composition of rocks range from] ande:-sitc-quartz latite 1o thyolitc and iachyte. and they are eniiched in potassium. wubidium. and cesium. Yoluminous quaniities of
extrusive fades such as felsic tuffs, ash, tuff breceia and lacustine volcanoclastic deposit are very wide-spread in the area; coeval subvolcanic and hy-pabyssal
ininsions have been exposed af several localties. Some of the volcanic complexes display ring-radial stuchures.
The basement of the Akar depasit consists of the Triassic rocks sich as schists and carbonate rocks. The quarlz-scricite feldspar schists are de-weloped along the
astei flank of the deposit, while the ceniral par i composed of dolomite and marble. £long the westem margin of the depost small outciops of the Jurassic peridotite
ocour oo-casionall. The mesozoic ocks are un conform ably oveilain by late Pliocene cover. and glacial tl. The eatliest Tertiary rocks are tuffaceous dolo-mites
locally intercalsted with sequence of tuff, waterlain ash and volcanic glass. The felsic tuffs uncanformably overlies the tuffaceous delarmite, and locally the Mesozaic
basement rocks (Percival ct al., 19901 The basal zone between the T eriany tifs and tuitaceous dolamite, and underlying the Mesozoic basement consists of detrital
ragments. The subvolcanic laits intrusions cross cut both Mesozoic and Tetfiary 10oks: they outcrop locally as minot exposures. but laige latite bodies are re-vealed
by the underground antimony/arseric min-ing workings in the central part of deposit
Latite intrusions have a K-Ar age of 4.5:5.0 Ma. Based on 87518651 rala for latite (0.70856), § may be cancluded that parent magma derived from lower coninental
st upper mantle domain
The baults and fault-zanes are anoned inta three sets hased on stike atentation: W-N20F NARSOF andN4nSiu The mast sionificant fractne is 2 maine north-

Details about economy (free text)

The Alsar depost was mined, inteimittenty, from about 1580 o 1912 for s arsenic ore, when the first discoveries of of TIminerals (iorandie, vibaite] took place. Later  ~
explotation for anfimeny from 1958 unlil 1965, resulted in significant reserves of low grade antimony ore, howsver high arsenic contents in Sbreoncenirates has |
precluded economic esploitalion. Gold mineralization of probably economic importance has been identiied and preliminary explored by Percival (1880 Special interest

for thallum 5 possible solar neutring detector gawe new impulse for o of thalium mineralzation. |t should be epmhasized that the Alsar depost

is ot ully explored and the metallogenic studies completed. The current investigations are =il in progress.

Recordi M 4(Z30f101  » M o | G0 fite | [Search

Fig. 5. Comments information datasheet of the database

In the lower window intended for data about the economy we have pointed out that the
Alsar deposit was mined, intermittently, from about 1880 to 1912 for its arsenic ore,
when the first discoveries of of Tl-minerals (lorandite, vrbaite) took place, as well as the
later exploration for antimony from 1958 until 1965. Also, we accented that gold mine-
ralization of probably economic importance has been identified as well as the special
interest for thallium as possible solar neutrino detector.

Iconography sheet has been elaborated in order to attach images with a deposit (Figure 6).

(5] Description of the deposit x w

General i i Deposit i ion/Rocks | Economy | High-Tech Metals | Comments | Iconography | Biblis

List of i
. Filename .
N°_[neither space nor special symbol] _llustration title:

{ Configuration I

WARNING!
Hiustrations must be stored in only ONE folder.

Record: 4 4 230f101 | » M | W Mo Filter ‘Searm

Fig. 6. Iconography information datasheet of the database

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).

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.
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Commodity Au Identifier

| General information | Deposit | Mineralisation/Rocks | Economy | High-Tech Metals | Comments | 1 h

Gealogical bibliography

¥ | Authors [Jancovic 5. Miovanavic D, Jelenkovic R, and Hikovic K = gl
Title [Gold Deposits and Occurences in Sebia: T ppes, Metallogenic Units and Dutiook, Tl 1]
Authors [Bosv B and Serafimoveki T. =l &
Title [General genetic model of the Alshar depost = |
Authors [Jankovic 5 = =
Title [Artimony deposits in south-sastern Europe. =1
Authors [Percival T and Radtke £5 = £
Title [Sedi k-hosted disseminated gold mi in the Alsar District, Macedania. Tl |
Authors [Jarkovic SR Tl =l
Economic bibliography
P [ Authors [Chadwick JR =i
Title  [Vugoslavia; mining industiy with considerable poiential =] i
*| Authors =]
Title =] s
| Record: 4 43307101 | » M+ | ¢ | 'Search

Fig. 7. Bibliography information datasheet of the database

For the Alshar deposit, we made significant input in regards to both types of bibliogra-
phy, geological and economical ones. All the known and commonly used references to
this particular deposit has been covered in this data sheet.

In regards to the anthropogenic concentrations Access database we would like to disp-
lay its several organizational entities:

General information address information about the location, status, latitude/longitude,
ore district name, comments etc. (Figure 8).

me Alshar (waste dump)

General information | Wastes and products | Comments | Iconagraphy | Bibliagraphy |
\denitior VD ADO0TA
#|
Contral
N Checking date
o [ B [ Tractve Flart o
M e e e e 5 A iR
[ * [FORVERUGDSCAY FEPUBLIE OF MACEDONA (=]~ Longitude [ 2195303 [l 21 [57 172 - ates
£l =] Latitude [ 4114843 [«] #1 [ 8[54
) =+
Record W <[LerL | b n e
Gomo hom deposit S
¥ [=TWMarua soring landpieinl
*=T
i
P |[Alshar [waste dumpl
#
Racara: : Searcn Recorar 1€ < JLotl | Wb | [ [searen ]
o S | Back to the main menu
] I | Proview for this site
o | Add anew sito
g Gereial Lt
Database name \dentifies in the database Ll e (R
Qi T Q| ow
m ‘ Delete thix site
[Recora « «fiaoria + w1 [ [searen

Fig. 8. General information datasheet of the anthropogenic database

For the Alshar deposit related anthropogenic concentrations, we stressed out that is a
former facility with description of implemented processing methods, followed by coo-
rdinates, familiar names used by locals for the mine and short general comments.

Wastes and products sheet is organized in a manner that should be given details about
the parameters: type of storage (surface, underground) type of waste (mine waste dump,
slag,...) volume and surface occupied as well as tonnage and density of a particular
waste-product, waste mineralogy, particular commodity and affected water area (Figure
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9). Here potential of specific commodities in the anthropogenic products (e.g. Sb, As,
Tl, Au ...) related to certain host minerals was given, as well as grades (i.e. minimum,
maximum and average grade) and abundance of host minerals in anthropogenic
products. For ours particular locality, Alshar, we have entered data about all different
kinds of Sb-As-TI-Au minerals (stibnite, realgar, orpiment, lorandite, vrbaite, ragunite
etc.). There the accent was given to the significant quantities of antimony, arsenic, tha-
llium and gold with potential of 9886 tons for antimony and arsenic individually, 2471
tons for thallium and 2 tons of gold potential.

phy | Bibliography |

Volume (m3) Suilace (m*) Tonnage (1)

[ v asnmna 0o ma | o0 e [ A2seontnt | 5o
- Classe [E =] [N7A ot analyred

Win Max T
oioa] 05007
(L)
Goeo|  oio0| 007 (%
ozo0|  voo0|  oeon oA

[ I 1%

Waste mineralogy
CEs Sibnie

0aaEanan

al
2
H
g
H

gl

Record: 14 1eri CRCICEN | searcn 1

, S
WARNING: An estimated accuracy has to be entered [0-100%] for each input data

[ e o T IETED

Fig. 9. Wastes and products datasheet of the anthropogenic database

Comments sheet, which is composed of space where it is possible to write free texts describing
details about geology and/or details about economy of a particular deposit related to the
anthropogenic concentrations gives a fine opportunity to describe particular
concentrations in more details (Figure 10). For example for our location, anthropogenic
concentrations, around the Alshar deposit, we have entered detailed, up to date findings,
about the type, size, geology and geological setting of the deposit related to the
anthropogenic concentrations, details about the mining history of the locality (since
1881 and lasted with interruptions until 1965) with their representative eventual
economic features as well as many other features such are past annual mine capacity,
quantitative-qualitative parameters of produced ore, facility (facilities) where the raw
excavated ore has been processed etc (Figure 10).

mography | Bibliogreshy |

Sh AL TIAL

Fig. 10. Comments information datasheet of the anthropogenic database

Iconography sheet has been elaborated in order to attach images with an anthropogenic
concentration. The first step being definition of paths of the image directory and the image
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viewer (e.g. Photo Editor, Windows picture viewer, Picasa...) by clicking on “Configuration”
button quite similar to the mineral database above (Figure 6).

Bibliography data sheet for particular anthropogenic concentrations was intended to
give an overview of available bibliography (references relating to the anthropogenic
concentrations) and economical bibliography (references relating to economic data of
the anthropogenic concentrations) and organizationally was quite similar to the previous
database seen at Figure 7.

CONCLUSION

The initial build of the Access database for the Alshar mineral deposit and its
anthropogenic reflections, had their major accents in the qualitative-quantitative
parameters and natural indicators in function to present and future valorization of metals
that were subject to the establishment of the database, in accordance with professional
mineral databases, as well as environmental and economic viability of the particular
waste dump enclosed in form of an anthropogenic concentration Access database.
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