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Section Geoinformatics

TWO ACCESS DATABASES ORGANIZATION FOR SASA LEAD-ZINC
DEPOSIT AND TAILINGS, REPUBLIC OF MACEDONIA

M. Sc. Dalibor Serafimovski*
Full. Prof. Dr. Vlado Gicev'
Full Prof. Dr. Kosta Mitreski?

! Faculty of Computer Science, University “Goce Deléev”-Stip, R. Macedonia
2 Faculty of Computer Science and Engineering, University ”Ss.Cyril and Methodius” Skopje,
R. Macedonia

ABSTRACT

Within the Republic of Macedonia there are numerous polymetallic mineral deposits
important for its economy. This paper focuses on efforts we made to organize Microsoft
Access database with the most representative data for the most important Pb-Zn deposit
in the Republic of Macedonia, the Sasa deposit and mine near the city of Makedonska
Kamenica. First of all, 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 each active
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: mineral deposit, Access database, reserves, anthropogenic concentrations .

INTRODUCTION

Here we would like to stress that in the Republic of Macedonia there are several
polymetallic deposits that has been exploited during last six decades. Mainly those were
lead-zinc, copper and nickel deposits, followed by some other deposits of smaller
economic significance. The most important lead-zinc deposit for Macedonia and
adjacent region used to be the Sasa deposit near the city of Makedonska Kamenica. 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 Sasa deposit feautures, regarding natural and anthropogenic issues.
Bearing in mind that the Sasa deposit and 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 Sasa deposit and mine, which has been generaly
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related to adit waste water outflow and flotation waste dumps, whose contaminated water
drained directly into Kamenicka River. The increased lead, zinc and associated metals are
risk for the human environment along the Kamenicka River, which flows into the
Kamenica Lake.

Organization of the both Access databases was carried out under the several main
topics, which are in accordance with the principles of GIS related mineral databases
given elsewhere [1], [2], [3]. [4], [5], [6]. [7].

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).

2] Description of x
€ Commodity PbZn Identifier
General information | Deposit | Mineralisation/Rocks | Economy | High-Tech Metals | C: nts | hy | Bibliography |
Identifier |MKD-00033 Author |J Monthel
Min ComE Ay IZ[ [ROMTRADE @ Creation date |14-Jun-00
. Controller |Y. Deschamps
District [Osogovo Ore district, NE Macedonia Checking date [30-0ct-06
Status mﬂ B11 [] [Producing industrial mine [=] ‘:‘ Country(ies)
|*|ﬁ]| =) [=] « FORMER YUGOSLAY REPUBLIC OF MACEDONIA [.]‘:

Longitude [ 2257610 [][ 22 [30 [84 S » i
Latitude | 4212330 [+][ 42 [ 7 [ 45

Ore-deposit names Comment
» |Saga Opened in 1966 at a rate of 300000 t/y, increased to 1 Mtdy
1981 output is 510000 t of ore, which yielded 48150 t of concentrate containing 35%
|Sase Pb, 25% Zn and 250 g/t &g

* I Reserves estimated at 14 Mt of category 4+B+C1 and 16.5 Mt of categary C2.

Serafimovski - Aleksandrov, 1995 : Cd (2200 ppm) et In (33 ppm) ds concentré ZnPb;
Cd = 4380 ppm et In = 34 ppm ds sphal; &g 520 ppm et Bi 1740 ppm ds gal

URL Coaice Iy Back to the main menu

% H & Preview for this
deposit
L Add a new deposit

Database name Identifier in the database

» “7 f— =} Duplicate this deposit
Delete this deposit m
Record: 4 4 330f101 | » M+ | Search

Fig. 1. General information datasheet of the database

For example on our sample of the Sasa deposit-mine we stressed out that is a producing
Pb-Zn mine, which production has started back in 1966, 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, Sasa, we have entered data about the deposit type where we
have pointed out that is the Pb-ZntAg skarn deposit with elements of atypical volcano-
sedimentary morphology (both primary and secondary).
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Section Geoinformatics

Identifier

| General infc ion | Deposit | Mineralisation/Rocks | Economy | High-Tech Metals
| L
DEPOSIT
Deposit i

plype _’ é [c73 [<] [PbZnAg skam and stratitorm manto [=]
i ES0 : [Atypical volcano-sedimentary or sedimentary-exhalative deposit =]
il -1 | I = =]

Main =
morphology 5] a1 z E'Uahfolm mass of lens of massive to semimassive ore (syn-depositional with host rock] E]

Azimut Dip :‘
Length (m) ‘Width (m) Down dip (m)
Secondary | b g | [421 [] [Statifom mass of lens of massive to semimassive ore (syr-depositional with host rock] =
& =] | [=]
Record: 4 4 330f101 » 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, host rock formation, name and lithology). All of them being grouped

into separate main windows (Figure 3).

5] Description of the deposi

Id MKD-00033 e Sasa Commodity PbZn Identifier
General information | Depesit | Mineralisation/Rocks | Economy | High-Tech Metals | Comments | | | Bibli |
MINERALISATION
Age Sup.(Ma) i’ Ott i |D[tnangian Elﬁ_a Absolute age 18 Emor’ 1 Unit|Milion Year j
Inf.(Ma) AJ ot [ {Ottnangian [+] 187 Method _H]BZD [+ ] {Indirect age determination based on
relative chronology
USGS age |
Ore mineralogy Gangue mineralogy H_ydlolhelmal alteration
» | & |[M133 " [<][Chalcopyite <]~ | »|4|Mooz T<][Actinolite =~ | P[40 [<][Skamiication o] ~
M247 || |Galena LE" MO33 [ [Andiadite LE\ N10 || [Siicification =iE|
4 |[M372 [ ][Magnetite = 4 |[M197 [+ ]|Diopside = 4lc [+ [Chlaritisation =L
M430 [ ] |Pyite = M318 [ |Ivaite = D20 [« |Sérctisation =]
M498 | ||Pyrhotite = MOE7 | v ||Augite = 3_ 433 | »||Kaolinisation el ¥
& Ees i, o & [oco G omive, ¥
HOST ROCK

Age Sup.(Ma) j_] OL1 [« {Lower/Early Dligocene (Fupelial .| [28.4
In[.[Ma]‘ﬁ, 001 [« {Lower/Early Dligocene (Rupelial v | {339

Absolute age 29  Emor! 1

Unit|Milion Year [+

Method 4 (813 [o][Kis

H

USGS age |
Host-rock formation names Host-rock lithology
» [lgonkian gneisses » M7 [«] [Gneiss =] ~

|Beds and lenses of cipolin-marble MDETS [+ [Schist =
‘%ulian quartz-graphite-mica schists MDETS4 || |Graphitic schist =
*[ MSED13 || [Marble =]
[+
[~]

[RMET  [+] [Undiferentiated metamorphic rocks

[vsass [ [Andeste

4

| Record: 4 ¢ /330f101 » M |

Search

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

Here we have entered a significant amount of data regarding the mineralization age
(relative 17.3-18.7 Ma; absolute 18), ore mineralogy (galena, sphalerite, chalcopyrite,
pyrite, magnetite, pyrrhotite, etc.), gangue mineralogy (actinolite, andradite, diopside,
ilvaite, augite etc.) and diverse hydrothermal alterations (skarnification, silicification,
sercitization, chloritization, kaolinization etc.). After that followed an information about
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the host rock age (relative 28.4-33.9 Ma; absolute 29, K/Ar method) and host rock
lithology (gneiss, schist, graphic schist, marble, andesite 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 commaodity (Figure 4).

(] De =
me Sasa Commodity PbZn Identifier
| General in’folma’lit’mrl [’)epnsitrl Mineralisation/Rocks | Economy | Hrirgh-Tec;l Metals l Cc 1 1 graphy [7""7“:7 7‘

Exploitation type - =
= ain commodity

PlﬁJ [UGSE [+] [Sublevel stoping =] | Ore T

*[ AT =] | Grade €% Can
2 = Metal 0t

Record: W 1ofl L ¢ Search content

#| Commodity [Fo (=] [Cead fmetal & ]
» Ore 5_] 522 i |Plimary sulphide ore [complex-sulphides, arsenides, sulphosalts, etc.) [=]
Tow | Preduction unit £(1000 kg) Grade unit % -
W || Former production 209157 Avg. grade of prod. S8 Years| 2006 to | 0 |
Reserve 536,768 Avg. grade of rese. 47 Year | 2003 Classification code
used
Type of reserve [111] ] |Froved mineral reserve (111) = Ref. Reserve [Nikolov, V. et al. - 2003 =] =
Resource 147,295 Avg grade of resou. 468 Year | 2003
Type of resource [331[] [Infened mineral resource (331 Ref. Resource [Nikolov, V. et al., - 2003 =]
Record: M 1ofl L3 { Search
Former production 209,197 Reserves 536,768 Resources 147,295

Potential 893,260 Class|B Calculation

Record: 4 < 1of6 | » M b | { | 'searcn

Record: 4 4[330f101 | » M+ | | search

Fig. 4. Economy information datasheet of the database

Here for the Sasa deposit, was given information about the exploitation type of mining
(underground) where the main commodities, Pb-Zn, are represented by primary sulfide
ore (complex sulfides, sulphosalts etc.). Also, reserves has been quoted as former pro-
duction in amount of 209 197 t (period 2006-2010 and lead concentration of 5.61% Pb),
proved mineral reserves of 536 768 t (as of 2003 and lead concentration of 4.7% Pb) as
well as indicated reserves of 147 295 t (as of 2003 and lead concentration of 4.68% Pb)
and all of them followed by data about four additional commaodities (Zn, Cd, Ag, In)
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 (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 commaodity (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 the Sasa deposit, where few
metals are extracted beside the main one-lead-zinc (Ag, In 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
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fine opportunity to describe particular deposit in more details (Figure 5). Here we haven’t
entered any data, since we did that in the first sheet (see Figure 1).

5] Description of the deposit
MKD-00033

w | High-Tech Metals | C

Details about geology (free text)

Details about economy (free text)

Record: 4 4330101 | » M | | & o | Search

Fig. 5. Comments information datasheet of the database

In the lower window intended for data about the economy could be 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 (Figure 6).

(53] Description of the deposit
MKD-00016

Bucim

Cu

High-Tech Metals | C

List of illustrations

Fi
N°

ce nor special symbol] _llustration title

WARNING!
lllustrations must be stored in only ONE folder.

Record: 4 4 160f101  » M

[ ho Filter [[Search

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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[E5] Description of the deposit x
Id MKD-00033 Commodity PbZn Identifier

| General i ion | Deposit | Mineralisation/Rock w | High-Tech Metals | C ts |

Geological bibliography
P | Authors [Tufar W and Strucl 1] [=]
<]

0

Title [The Sasa lead-zinc deposit Macedonia/ Yugoslavia) and its position in the Serbian-Macedonian ore province. -

Authors [Jankovic S =]

Title [Yugoslavia, |
Authors [Strucl | =l

Title [Die schichtgebundenen BleiZink-Lagerstastten Jugoslawiens Translated Tille: The stiatiform lead-2inc deposits of Yugaslavia =l
Authors [Drovenik M and Pezdic J. =

Title [lzctopska sestava zvepla v rudnih mineralih svincevocinkovega rudisca Sasa Translated Title: The sulfur isotope composition of ore i< ]
Authors [Tasev. G., Serafimovski, T and Lazarov. P.. = =

m

conomic bibliography

v

Authors |Anonymous.

Title Rudnici Jugoslavije.

=
=] ™|
Authors [Bnongmous. =
2 &
Title Hugoslavija za Rudarstvo. | =|
Authors |Chadwick JR. = a
Title Yugoslavia; mining industry with considerable potential. =]
= &
=]
=]
]

Authors |Serafimovski, T.. Alexandrov, M., Tasev, G., and Lazarov, P..

Title Polymetallic Mine-ra-lizations Related With Black Shales in the Golema Reka Deposit, R. Mace-donia.
* | Authors
Title

4«

| Record: 4 4 330f101  » M & | 'search

Fig. 7. Bibliography information datasheet of the database

For the Sasa deposit, we 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.

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

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

5] Description of the site =

Id MKD-A00005

General information | Wastes and products
ntifier [WKD-AD0002 Author [Seraiinovski, T. and T2
Owner(s) [ [Solway Group fﬁ] Creation date ({11 Feb12
District/province | Controller
Checking date|
intry

— Cor
= | ¥ [FORMER YUGOSLAV REPUBLIC OF MACEDONA <]~ Longitude [ 2252778 [s][ 22 [31 [ 40
I * Eé‘ Latitude | 4270611 [x][ @2 [ &[22

Comments | Iconography | Bibliography.

Status

™ Controlled coordinates

Record: 4 < [1of2 | » M b | §
Come from deposit

» [ Flotation
~ | Comminution (crushing-grinding-pulverising]
Site names *<
»[Sasa
Rl
Record: K | 'searcn Record: 4 < 10f2 | » M} Search
- o fe| Back to the main menu
¥ [ sasa commk [ = [ Preview for this site
A [ E B
= o_| Add anew site
General L]
Database name Identifier in the database apon § o
—’——“_“—“—“‘“—, | (| Duplicate this site
m Delete this site
Record: 4 < 50f14 | » M F Search

Fig. 8. General information datasheet of the anthropogenic database

For the Sasa deposit-mine related anthropogenic concentrations, we stressed out that is a
an active 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 gives details about: type of
waste storage (surface), type of waste (flotation tailings), volume and surface occupied
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as well as tonnage and density of a particular waste-product, waste mineralogy,
particular commodity and affected water area (Figure 9). Here potential of specific
commodities in the anthropogenic products (e.g. Ga, Ge, In, Ce, Ag, Cd, Cu ...) 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, Sasa, we have entered data about all different kinds of present waste
minerals (galena, sphalerite, pyrite, bismuthinite, polybasite etc.).

EZ] De: of the si x

Id MKD-A00005 Name Sasa
| General information | Wastes and products | Comments | ibli |
SITE
Volume (m3) Surface (m?) Tonnage (1) Density -
3 Type of storage [A [ ] |Suface storage 5,769.231.00 m3 315,507.00 n# 1500000000t | 260
Type of waste [C30 [] [Flotation taiings Classe |C | [N7& ot analysed
Waste mi Commodity Min. Max. Ave.  Unit Date Accuracy Potential -
Y[ & [[Fzi7 [<][Gdena <] ~ | P[Ga [=] [Galium (metal] 2.000] 3000 2500 Jppm (<] 01-Feb12 ES| 3751
O EREEs =l Ge [=] {metal] 0.300 0900 0600 Jppm [+ 01Feb12 | 95.00% | a0t
j_ FICH P in [ [indium (metal) 5000 105000 56500 [ppm =] 01-Feb12 95.00% | 84751
— W‘éf? = = Ce [<] |Cerum (C=203) 6800 12300 9550 |ppm [<] 01Feb12 | 95.00% | 14331
LAl pe RS Lx) [ [=] [Siver (meta) 5500 @000 22250 Jeem <] 01Feb12 BO0% | AT
MO61 _ il jarsonoosite 3 Cd (<] [Cadmium fmetal 7300]  24000] 15680 Jepm [<] | OiFebiz | 9500% | BT
4, |[M478_ [ [Polybasite L= l|=| [ [Cu =] [Copper tmeta) 130000 144000 137.000 Jppm (<] 01Feb12 B00% | 205501 v
4 [[M273_o][Gamet B2 Record: M < 10f19 | » M b [ Search (B
4 [[M213 [T [Epidote Ll 3 jmpacts Tmpact Pz =] =
|| &[[M318 [<][iivaie =] Seepage water or effiuents o groundwater omamen
i o Influence of discharged tailings dam material into Lake Kalmanci
£4] £3) Surface (km?) 5.00 _|  |which lies approximately 12 km lower than Sasa Mine, was
M133_[<][Chalcopyite - Iz ~| |established [Vihovik et al. 2011). Calculated pollution index values
o = = V";"‘"t‘e d‘;' g‘l‘""' 127,000,000 for Lake Kalimanci sediments vary from 21 to 65 and for Sasa mine
[~ =~ altectedn; surfcial tailings dam material from 15 to 60
» [Impact [ [+]
Surface (km?)
Volume of water
-
Record: 4 4 20f2 [ E Search
Record: 4 < [1ofl | » M b | & Search |
! ] Refiesh
WARNING: An estimated accuracy has to be entered [0-100%] for each input data '
Record: M 4 /50f14 | » M | search

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 ant-
hropogenic concentrations gives a fine opportunity to describe details about the mining
history of the locality with its representative economic features, past annual mine
capacity, quantitative-qualitative parameters of produced ore, facility where the raw
excavated ore has been processed etc (Figure 10).

Descrip he site
Id MKD ABI]ﬂ[IE

Name Sasa
General i ion | Wastes and products | Comment ts | Iconography | Bibliography |

Comment ts

The ore comes from the Sasa Mine, which has beer wally yielding around 30,000 tonnes of Pb-Zn highquality cor due g 300,000 -
tonnes of material using the underground method. Flom 1975 !o 2003 t Dmd ced a co\!ecl ive. cnncent!ale with annual Drod iction reaching about 525 EIUU lonr\es 01 malel al Tola\ ore

productons esimaled t 20 Wt v ot o yading ot 10 2n. P and 3035 37 Ag Th e ol producton of 450,000 tornes until
003, Present m ent [under ip of the Solway Group) ha: ach annual proc e. The a

M ne .s \ocaled belween lhe ine and Lake Kalmarci Deposlled nea the Kamerica| Fiver, n lhelerme e o eeeen s e o i bt lhe suuour\dmg area, as
he taiings dam at s divided into four parts, representing an approsimate total volume of 15,000,000 m3.

[Recoras W <fsoria [ v n [ [searcn

Fig. 3. Comments information datasheet of the anthropogenic database
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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
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 attempt to establish the Access database for specific examples of metallic raw
materials and its anthropogenic reflections, at the territory of the Republic of
Macedonia, was successfully implemented. The major accents in the database syste-
matization were given to the qualitative-quantitative parameters and natural indicators
in function to present and future valorization of metals (copper, gold, lead, zinc, silver,
iron, nickel etc.) that were subject to the establishment of the database, in accordance
with professional mineral and anthropogenic concentration Access databases.
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