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NPV ............................................................................................................Net Present Value 
PAK ........................................................................................Privatization Agency of Kosovo 
PBP ............................................................................................................... Payback Period 
PEA .................................................................................. Preliminary Economic Assessment 
PFS ........................................................................................................... Prefeasibility Study 
PSD .................................................................................................. Particle Size Distribution 
QA/QC ............................................................................... Quality Assurance/Quality Control 
ROM .................................................................................................................... Run of Mine 
S  ................................................................................................................................... South 
t/h....................................................................................................................... tons per hour 
Mt.......................................................................................................................... Million tons 
tpa ................................................................................................................... tons per annum 
UTM ........................................................................................ Universal Transverse Mercator 
VDR ........................................................................................................... Virtual Data Room 
W  .................................................................................................................................... West 
WGS .................................................................................................. World Geodetic System 
XRF ..................................................................................... X-ray fluorescence spectroscopy 
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Cautionary Statement  

 

The Scoping Study referred to in this report is based on low-level technical and economic 
assessments and is insufficient to support estimation of Ore Reserves or to provide 
assurance of an economic development case at this stage, or to provide certainty that the 
conclusions of the Scoping Study will be realised. 

The Scoping Study is the first economic evaluation of the Goleshi project after the shutdown 
of the mine in early 2002 and is based on a combination of directly gathered project data 
together with assumptions borrowed from similar deposits or operations to the case 
envisaged.  

The Scoping Study referred to in this announcement has been undertaken by Inros Lackner. 
It is a preliminary technical and economic study of the potential viability of the Goleshi 
magnesite mine. Further exploration and evaluation work and appropriate studies are 
required before the current owner or any new investor will be in a position to estimate and 
update any ore reserves or to provide any assurance of an economic development case.  

The Scoping Study is based on the material assumptions outlined below. These include 
assumptions about the availability of funding. While Inros Lackner (IL) considers all of the 
material assumptions to be based on reasonable grounds, there is no certainty that they will 
prove to be correct or that the range of outcomes indicated by the Scoping Study will be 
achieved. 

The current owner or any new investor is strictly advised to carry out additional in-depth 
studies such as a detailed feasibility study establishing mineral resources and reserves as 
well accurate financial models based on the new findings, tests and data, before committing 
to any further investment. 

The Goleshi mine has been previously operated to extract magnesite ore and has existing 
underground development and some infrastructure in place. The current owner or any new 
investor are advised to conduct further drilling to upgrade the exploration target tonnage and 
grade incorporated in the scoping study to measured & indicated mineral resources as 
appropriate, as well as test for strike and depth extensions. The results of the drilling will be 
used to progress further studies such as a feasibility study enabling financing of the full 
project. 

The exploration target tonnage, grade and forward-looking statements referred to are based 
on information available to the company at the time of release and should not be solely 
relied upon by investors when making investment decisions. Confidence in the estimate of 
Exploration Target Tonnage is not sufficient to allow the results of the application of 
technical and economic parameters to be used for detailed planning in pre-feasibility or 
feasibility studies. For this reason, there is no direct link from an Exploration Target Tonnage 
to any category of Ore Reserves. To achieve the range of outcomes indicated in the Scoping 
Study and its financial model, funding in the order of 3.3 million ú for further studies will likely 
be required. 

IL cautions that mining and exploration are high risk, and subject to change based on new 
information or interpretation, commodity prices or foreign exchange rates. Actual results may 
differ materially from the results or production targets contained in this release. Further 
evaluation and appropriate studies relating to geology, mining and economics are required 
to increase the level of confidence prior to a decision to conduct mining being made. 

The Company has concluded it has a reasonable basis for providing the forward-looking 
statements included in this announcement and believes that it has a reasonable basis to 
expect that the government or a new investor will be able to fund the development of the 
Project. 
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1 Executive Summary  

The Deutsche Gesellschaft f¿r Internationale Zusammenarbeit (GIZ) GmbH commissioned 
consultancy services for ñDevelopment of a technical feasibility study and a business plan 
for the Goleshi mine as well as a concept to attract foreign investorsò (the Project). 

Based upon the available project information, resource reserve data and client requirements 
the study represents a Scoping Study (PEA) undertaken in accordance with requirements of 
the óAustralian Code for Reporting of Exploration Results, Mineral Resources and Ore 
Reservesô and ñJoint Ore Reserve Committee code 2012ò (ñJORC 2012ò, ñJORC Code 
2012ò). 

In terms of compliance with JORC 2012, the Goleshi project represents an early stage 
exploration project, with existing mine and process infrastructure, prospective for primary 
magnesite mineralisation. 

The Scoping Study was based on the assessment of historic resources and immediate 
exploration potential considered as an Exploration Target in accordance with JORC (2012). 
There is a low level of geological confidence associated with an Exploration Target and 
there is no certainty that further exploration work will result in determination of Inferred, 
Indicated or Measured Mineral Resources or that the conceptual Production Target itself will 
be realised. 

A Scoping Study is defined in Clause 38 of the JORC code 2012 as: 

ñ...an order of magnitude technical and economic study of the potential viability of 
Mineral Resources. It includes appropriate assessments of realistically assumed 
Modifying Factors together with any other relevant operational factors that are 
necessary to demonstrate at the time of reporting that progress to a Pre-Feasibility 
Study can be reasonably justified.ò  

The location and an aerial view of the Goleshi mine is shown in Figure 1-1 a) and b). 

 

a)     b)  

Figure 1-1 a) Aerial view of Goleshi mine b) Location (red dot) of Goleshi mine 

Within the territory of Kosovo, there are considerable natural resources comprising of metal 
and non-metal deposits. The exploitation of these deposits plays a significant role for the 
countryôs economy. But due to lack of investments since the end of the war, the mining 
industry has declined substantially. Potential for exploitable mineral exists for lignite, lead, 
zinc, silver, chrome, magnesite and industrial minerals. 
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1.1 Location  

The Goleshi mine is located in the vicinity of the village Magura (Municipality of 
Lipjan/Lipljan) at the Goleshi mountain (1,019 m) approximately 3 km to the west of Pristina 
Airport. The Magnesite (MgCO3) mine at Goleshi was originally an open pit but moved to 
underground operations prior to its closure in 2002. 

To establish the potential feasibility of rehabilitating the mine and to further assess its 
capacity, the GIZ has initiated the project with the overall objective to analyse the production 
capacity and the development of a business plan with the aim to attract foreign investors for 
the Goleshi mine and to re-start the operation, which is currently on a low level care and 
maintenance program. 

 

1.2 Licence 

The Goleshi magnesite mining licence is currently expired. The Board of the Independent 
Commission for Mines and Minerals (ICMM) approved the last effective 3 year extension of 
the Goleshi magnesite Research License (Figure 2-4 and Figure 2-5) on 28.10.2013 
pursuant to Articles 30, 31, 32, 33, 35 and 36 of law no. 03 / L-163 for Mines and Minerals, 
as previously announced on 27 August 2010. The term of the last license was valid until 
30.07.2016. 

According to statements by the Privatisation Agency of Kosovo (PAK) and ICMM the 
renewal of the expired mining licence with ICMM will not cause any obstacles. An extension 
of a mining licence will be granted by ICMM on the documents that will be prepared by the 
management of the Goleshi Mine when required i.e. during feasibility phase of when a new 
investor is available. For the renewal a bank guarantee of ú 110,000 will be required by the 
new licensee. 

Additional information on the mining law of Kosovo can be found on the ICMM webpage: 
https://kosovo-mining.org/publications/legislation/?lang=en  

The Independent Commission for Mines and Minerals is an independent agency determined 
by the Constitution of the Republic of Kosovo. 

The ICMM acts in the public interest and independently exercises the competencies and 
functions granted under the law on mines and minerals. The ICMM shall regulate mining 
activities in Kosovo in accordance with the law No. 03/L-163 on Mines and Minerals, the law 
No. 04/L-158 on Amending and Supplementing the law 03/l-163 on Mines and Minerals, sub 
normative acts issued pursuant to the law on Mines and Minerals, and the Mining Strategy. 

The Privatization Agency of Kosovo (PAK) is established as an independent public body, 
which shall carry out its functions and responsibilities with full autonomy, pursuant to the 
Assembly of Kosovo law No.05/L-080 on amending and supplementing the law No. 04/L-034 
as amended and supplemented with the law No.04/L-115 on the ending of international 
supervision of independence of Kosovo. 

In summary, PAK is a Kosovo agency tasked with vending off historic government assets, 
including mining and mineral titles. The authors understand from communication with PAK 
and GIZ that the mining licence of Goleshi will be renewed and activated during the next 
months. 
 

1.3 History 

The first data on the magnesite veins on the ultramafic massif at Goleshi were encountered 
as early as 1923 and is estimated to be the first discovery of magnesite in Kosovo. 

https://kosovo-mining.org/publications/legislation/?lang=en
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Just before the Second World War started, an underground exploitation program began. 
During the war, the mine was taken by the Italians, and then the Germans. After the 
liberation, the mine was restored and put into operation in 1945. 

From operational records and discussions with site personnel it is understood mining and 
main production ceased in 1997, with the mine being put on care and maintenance in 2002. 
However, the mine still produced some crushed rock of dunite using the crushing and 
screening facilities. 

The first data on the geological structure of the Goleshi massif was provided by G. 
Hissleitnel (1951), S. Karamata and V. Kneģeviĺ (1956), B. Milovanoviĺ and S. Karamata 
(1957), while the most complete data on geological structure of the Goleshi massif was 
delivered by the team from the Institute for Geological and Geophysical Exploration in 
Belgrade, under the direction of V. Terzin. 

Exploration is reported to have continued on from 1985 to 1990 in the form of underground 
drive sampling and mapping, surface and underground drilling and inter-level raise 
development sampling and mapping. Mining continued between 1985 and 1997 on the 4 
main levels and developed sub-levels. 

 

1.4 Regional and Deposit Geology 

The regional geology consists of various varieties of peridotite and residues of the 
weathering crust on peridotites, which have relatively little distribution. South of the deposit, 
peridotites are in contact with a diabase-chert formation and in the eastern parts of the 
terrain, isolated tertiary formations are observed. 

The oldest rocks in this terrain belong to a diabase-chert formation, in which the Middle and 
Upper Jurassic is the most distinguished. The Diabase-Chert Formation is mostly built of 
phyllite and sericite schists and quartz metaconglomerates and metasandstones have 
considerably less distribution. The peridotite lies across the diabase-chert formation and the 
peridotite is of Upper Jurassic age. The peridotite forms Goleshi massif and from a 
metallogeny point of view, they represent the most interesting rocks in the winder area. 

Mineralogical tests, performed on several specimens, have shown that these rocks are 
made of olivine, enstatite and small amount of monoclinic pyroxene and accessory chromite. 
Grains are different in size, and among them the largest is enstatite, and sometimes olivine. 
Olivine is the predominant mineral, accounting for up to 90% when the rock becomes 
enstatite-dunite. In fresh rock, it is light green in colour and there is very little presence of 
monoclinic pyroxene. It usually makes about 1% of the rock, very rarely 3%. Chromite is 
present in negligible quantities, usually less than 1%. 

Due to the special significance of the weathering crust at the magnesite deposit, more detail 
is provided on the products of peridotite in surface conditions, namely of the peridotite 
weathering crust, which is preserved in certain parts of the Goleshi massif. The most 
complete profile of the weathering crust was preserved at Glavica where the upper horizons 
of the weathering crust had been partially observed which have eroded in other places. 

In the profile of the weathering crust, looking top to bottom, the following is found at the 
locality Glavica: 

a) Ochers >10m 

b) Ochers pervaded with opal (birbirite) 5-10m 

c) Nontronite 5-10m 

d) Leaching and cerolite serpentinite with mesh magnesite 35-50m 
e) Fresh dunite  

   

 Overall thickness of weathering crust 60-80m 
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Vein magnesite and other linear forms of the weathering crust can go to much greater 
depths, in excess of 300 m. 

East and south-east rims of the Goleshi massif were built of Pliocene sediments that overlay 
older rocks. These sediments are deposited in the Kosovo basin and are mostly represented 
by: sand-clay, clay, sand and terrace gravels.  

To this date, no occurrences of sediment magnesite have been found in these sediments, 
but considering the geological conditions near Kosovoôs lakes, as well as observations of a 
peridotite weathering crust, all conditions for sediment magnesite genesis exist and should 
represent an exploration target. 

The Goleshi magnesite deposit is in the Goleshi ultramafic massif, covers an area of about 
15 km². Magnesite mineralisation within the ultramafic massif forms a few separate 
concentration centres as: Magura (the most important), Medvedce, Mirena, Stankovci and 
Ariljacha (Figure 5-3). These concentration centres altogether form the Goleshi magnesite 
deposit. Magnesite mineralization forms the following structural-morphological types: simple 
veins, complex veins (with apophyses), irregular lenticular bodies, and stockwork (Figure 
5-4). 

Magnesite veins (simple and complex) have regular, tectonically predetermined orientation 
because they were formed by filling of open fractures (faults and cracks) in the Goleshi 
ultramafic massif. They form two perpendicular systems: the main one of approximate N-E 
strike and 50-70 dip towards E, and the second of approximate W-E strike and a dip of 40-
50 towards N (Figure 5-3).  

The greatest part of magnesite veins that have been mined or investigated have a thickness 
of 0.5-3 m while its maximal value is about 20 m (Magura 1). Vein length mostly ranges 
between 100 m and 500 m, while its maximum is about 1,200 m (Magura 1). Veins spread 
into depth ranges between few tenths to a couple hundred meters, while the maximum depth 
spread is above 300 m (Magura 21), see Figure 5-5. 

The most significant magnesite concentration appears in the shape of lodes and are 
genetically bound to the dominant system of stress. Most of the magnesite veins have a 
general strike of north-south, and dip towards the east at an angle of 50-600. A smaller 
number of magnesite veins belong to the second system, which have strike of east-west with 
a dip towards the north, at about 400. 

Most of the magnesite veins, which are under exploration, have an average thickness of 0.5-
3m, with a maximum thickness of 18m. The length of the magnesite veins also varies and is 
mostly about 100-500m. The longest known magnesite vein, Magura no. 1 is around 1200m 
and the down dip extent has been explored up to 300m but may extend much further. 
Boundaries of magnesite veins towards the surrounding peridotite are very clear, except the 
serpentinization is more pronounced in the parts of massif that are not mineralized. 
Inclusions of serpentinite in magnesite veins are very frequent, and their size starts from 
several centimetres up to larger lenses of several meters, but always encased with 
magnesite. 

Bifurcation of magnesite veins is very frequent, both in strike and in dip. The underlying bed 
of magnesite veins in the Goleshi deposit usually consists of harzburgite that are mostly 
fresh or partially altered by serpentinization, while the overlaying cover is mostly represented 
by a brown serpentinite. 

The most common structural form of magnesite veins in Goleshi deposit are veins with 
apophysis and irregular with lenticular shapes. Detailed exploration determined that in the 
Goleshi deposit, there are four main texture types of magnesite veins: clean, monolithic 
veins, strip magnesite veins, breccia magnesite veins and serpentinized breccia cemented 
with magnesite. 
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Magnesite veins in Goleshi contain magnesite that is very firm, sturdy but brittle, white in 
colour, rarely yellowish and the fractures are irregular. Microscopically, it looks amorphous, 
and under the microscope shades of interferent colours were observed and based on that it 
was concluded that it is cryptocrystalline magnesite. A kidney-shaped form of magnesite 
was also observed, which indicates that this mineral was originally leached in form of a gel, 
and later on it received the cryptocrystalline structure. 

The magnesite from the Goleshi deposit is dense, cryptocrystalline to microcrystalline. It is 
snow white when is clean but could be yellowish or reddish owing to limonite staining. The 
main impurities in magnesite are silica, lime and sesquioxides (R2O3) in case of increased 
contents. Mineralogical examinations of the past showed that carriers of these impurities are 
the following minerals: silica - opal, calcedony, quartz, sepiolite and serpentine; lime and 
dolomite; iron - magnetite and limonite.  

Silica (opal, chalcedony and quartz) occurs in form of crack and cavity fillings in magnesite. 
In uppermost parts of some veins, silica could prevail and form a "hat" above magnesite. 
These "silica hats" often make pronounced reefs on the surface.  

Dolomite appears in the way similar to silica but is less abundant. Sepiolite also appears in 
the form of crack and cavity fillings in magnesite but in some places in form of thicker veins.  

Chemical examination of great number (few hundreds) of magnesite samples from the 
Goleshi deposit, showed that contents of the main components are within following limits: 

¶ MgO 44.00-47.50%  

¶ CaO 0.20-1.50% 

¶ SiO2 0.20-5.00%  

¶ R2O3 0.20-1.80% R2O3 = Al2O3 + Fe2O3 + FeO 

Loss-on-Ignition (LOI) statistics 

Of a few hundred chemical analysis of Loss of Ignition (LOI) had been determined as 
follows: 

¶ LOI 48.00-51.50% 
 

1.5 Historical Resources and Reserves 

Historic resource and reserve estimates for the project have been taken from the report 
entitled ñComplex organization of associated labour magnohrom ï refractory materials ï 
Kraljevo Work Organization Magnesite Mine and Industry, Goleshi ï Magura, May 1985ò and 
the 2008 research report titled ñIstrazivanje, otkopavanje, Prerada Rude Magnezita I Dunita, 
Mart, 2008, Maguraò completed by two experts from Magnohrom Kralevo, and an expert of 
MIM GOLESHIò, report prepared in Serbian language and summarised in 2018 report in 
English language ñCurrent Geological Reserves Of Raw Magnesite Ore in MIM GOLESHI - I 
with short explanationò. 

The 2008 study is understood to represent the most recent review and evaluation of 
remaining resources for the project. 

It is important to note that these are historical estimates and are not reported in accordance 
or compliance with JORC code 2012 or similar CRIRSCO aligned international reporting 
codes for mineral projects, and do not provide evidence of their existence on the project. 

Historic resources and reserves for the project are understood to have been estimated in 
1968, 1971, 1976 and 1979. 

These reserves were verified by the Committee for Verification of Mineral Resources 
Reserves of the Secretariat of Economy and Executive Council of the FR Serbia and later 
Kosovo. Below tables show the development of historic reserves from 1968 to 1979. 
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Table 1-1 1968 Reserves and Categories 

R e s e r v e s  a n d  c a t e g o r i e s  

A B A+B C-1 A+B+C-1 

653,150 1,468,763 2,121,903 439,950 2,561,863 

Table 1-2 1971 Reserves and Categories 

R e s e r v e s  a n d  c a t e g o r i e s  

A B A+B C-1 A+B+C-1 

1,040,163 1,159,781 2,199,944 464,697 2,664,641 

Table 1-3 1976 Reserves and Categories 

R e s e r v e s  a n d  c a t e g o r i e s  

A B A+B C-1 A+B+C-1 

868,496 1,098,737 1,967,233 481,942 2,449,175 

Table 1-4 1979 Reserves and Categories 

R e s e r v e s  a n d  c a t e g o r i e s  

A B A+B C-1 A+B+C-1 

656,536 764,807 1,421,343 880,628 2,301,971 

 

According to the reports, sampling and estimation of the deposit was done in accordance 
with applicable regulations. 

The author interprets the regulations for exploration, estimation and reporting of mineral 
resources and reserves as similar to the Russian GKZ. 

 

1.6 1984 Historical Resources and Reserves Estimates 

This section has been modified from the report entitled ñComplex organization of associated 
labour magnohrom ï refractory materials ï Kraljevo Work Organization Magnesite Mine and 
Industry Goleshi ï Magura, May 1985ò, and provides the most detailed explanation of the 
Goleshi deposit modelling and estimation inputs and methodologies. 

It is important to note that these are historical estimates and are not reported in accordance 
or compliance with JORC code 2012 or similar CRIRSCO aligned international reporting 
codes for mineral projects, and do not provide evidence of their existence within the project. 

The estimation of óore reservesô was done using the method of geological blocks or a 
polygonal block model. Deemed as the most suitable for this type of narrow vein deposit.  

Polygonal blocks outlined in long section for each vein were filled with the average grade 
from sampling for that area based on channel and drilling data and then the block volumes 
and tonnes were added up to give a total grade-tonnage report, as shown in Table 1-5 
Magnesite Reserves at Goleshi as of 31/12/1984 below.  

According to the regulation on classification and categorization of reserves of solid mineral 
raw material and recordkeeping ï ñOfficial Gazette SFRYò, no. 53, dated 19/10/1979 the 
Goleshi deposit falls into the II group of first sub-group of magnesite deposits. 



Business Development of the Goleshi Mine 
Scoping Study Report  GIZ 

INROS LACKNER SE / ECTerra Project No. 2019-0123 Page 22 

The categorization of magnesite ore reserves was done based on the above regulation. As 
most of the exploration works was done before enacting the newest regulations, the 
timeframe between certain programmes will not fully satisfy applicable regulations. However, 
the Goleshi mine was producing magnesite for more than 50 years and some estimation 
procedures have been observed.  

The resource categories were determined based on data from exploration works (drill holes, 
galleries and raises), as required by the regulations. 

The author interprets the regulations for exploration, estimation and reporting of mineral 
resources and reserves as similar to the Russian GKZ system. 

Table 1-5 Magnesite Reserves at Goleshi as of 31/12/1984 

Vein A B A+B C1 A+B+C1 

Magura no. 1 with branches 
Magura no. 20 
Magura no. 14 
Magura no. 15 
Magura no. 30 
Magura no. 29 

Magura no. 22 ï underlying, 
overlying and south branch 

Magura no. 21 and 21a 
Magura no. 28 
Magura no. 26 
Magura no. 27 
Mirena no. 2 
Mirena no. 3 
Mirena no. 4 

211.434 
93.831 
55.645 
47.626 

- 
- 
 

62.915 
30.596 
9.227 
5.278 
5.957 

16.652 
- 
- 

114.937 
167.722 
43.899 

150.433 
33.505 
18.453 

 
86.338 

- 
9.396 
7.349 
5.464 
1.827 
16.146 
38.287 

326.371 
261.553 
99.544 

198.059 
33.505 
18.453 

 
149.253 
30.596 
18.623 
12.627 
11.421 
18.479 
16.147 
38.287 

126.751 
154.583 
67.748 

420.516 
78.292 
21.878 

 
126.434 
40.021 
3.107 
7.349 
3.642 
913 
870 

3.977 

753.122 
416.136 
167.292 
618.575 
111.797 
40.331 

 
275.687 
70.617 
21.730 
19.976 
15.063 
19.392 
17.017 
42.264 

 T o t a l : 539.161 693.757 1,232.918 1,056.081 2,288.999 

 

1.7 Reserves in Pillars and Panels 

The report entitled ñComplex organization of associated labour magnohrom ï refractory 
materials ï Kraljevo Work Organization Magnesite Mine and Industry Goleshi ï Magura, 
May 1985ò suggests that there is potential ROM supply contained within the pillars at the 
mine, which are not accessible until the end of the mine and final retreat. 

These reserves are shown in Table 1-6 Reserves contained with pillars at Goleshi and are 
also included in the final total of reserves but should be considered ñoff-balanceò as they are 
not accessible until the mine closes. 

Table 1-6 Reserves contained with pillars at Goleshi 

Vein Level Block 
Category of reserve in tons 

A B A+B 

1 2 3 4 5 6 

Magura no. 1 

IV to surface 
X ï IV 

XIV ï X 
XX ï XIV 

1,2,3, 
4-13 

14-18 
21-26 

15,536 
22,592 
26,172 
40,875 

- 
- 
- 
- 

15,536 
22,592 
26,172 
40,875 

TOTAL ñ ñ 105,185 - 105,185 

Magura no. 
20 

VI to surface 
XIV ï 545 

2 
14,38 

4,698 
6,344 

- 
- 

4,698 
6,344 

TOTAL ñ ñ 11,042 - 11,042 



Business Development of the Goleshi Mine 
Scoping Study Report  GIZ 

INROS LACKNER SE / ECTerra Project No. 2019-0123 Page 23 

Magura no. 
14 

III to surface 
526 ï III 

480 ï 526 

5,6 
14,15 

17 

7,685 
6,585 
3,300 

- 
- 
- 

7,685 
6,585 
3,300 

TOTAL ñ ñ 17,570 - 17,570 

Magura no. 
15 

III to surface 17 5,655 - 5,655 

TOTAL ñ ñ 5,655 - 5,655 

Magura no. 
21 

XIV ï 545 
XX ï XIV 

3 
6 

16,321 
10,278 

- 
- 

16,321 
10,278 

TOTAL ñ ñ 26,599 - 26,599 

Magura no. 
21a 

XIV ï 545 2,3 3,997 - 3,997 

TOTAL ñ ñ 3,997 - 3,997 

      

Mirena no. 2 
690 to surface 

690 below 
1 
2 

16,652 
- 

 
1,827 

16,652 
1,827 

TOTAL ñ ñ 16,652 1,827 18.479 

Mirena no. 3 720 ï 690 1,2,3,4 - 16,147 16,147 

TOTAL ñ ñ - 16,147 16,147 

Mirena no. 4 
730 to surface 

730 below 
1 
2 

- 
- 

31,398 
2,750 

31,398 
2,750 

TOTAL ñ ñ - 34,148 34,148 

 

1.8 2008 Historical Resources and Reserves  

This section has been modified from the 2008 research report titled ñIstrazivanje, 
otkopavanje, Prerada Rude Magnezita I Dunita, Mart, 2008, Magura completed by two 
experts from Magnohrom Kralevo, and an expert of MIM GOLESHIò, report prepared in 
Serbian language and summarised in 2018 report in English language ñCurrent Geological 
Reserves Of Raw Magnesite Ore in MIM GOLESHI - I with short explanationò. 

The 2008 study is understood to represent the most recent review and evaluation of 
remaining resources for the project. 

It is important to note that these are historical estimates and are not reported in accordance 
or compliance with JORC code 2012 or similar CRIRSCO aligned international reporting 
codes for mineral projects, and do not provide evidence of their existence on the project. 

The report presents total pre-mining geological reserves of Magnesite (MgCO3), according 
the exploration work from year 1964 ï 1990 of approximately 4.25 million tonnes in A, B and 
C1 categories as per Table 1-7. The average grades for the resource/reserve tonnages are 
not presented. 

Table 1-7 Historic geological reserves pre-mining 

Category  Quantity (t) 

A 950,000 

B 1,300,00 

A + B 2,250,00 

C1 2,000,000 

A + B + C1 4,250,000 
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The 2008 study considers depletion through mining operations up to 1997, and presents 
current historical resources and reserves by horizon, and as total remaining, as presented in 
Table 1-8 to Table 1-13 below. 

2008 historic magnesite reserves, above horizon XX, P = 438 m, are given in Table 1-8. 

Table 1-8 Historic magnesite reserves above horizon XX, P = 438 m 

Category  Quantity (t) 

A 426,833 

B 459,387 

C1 615,460 

A + B + C1 1,501,680 

 
2008 historic magnesite reserves under horizon XX, P = 438m (reserves of horizon XXI), are 
given in Table 1-9. 

Table 1-9 Historic magnesite reserves under horizon XX, P = 438m 

Category  Quantity (t) 

A 91,850 

B 201,976 

C1 474,776 

A + B + C1 768,602 

 

2008 historic magnesite reserves (above horizon XX and below horizon XX), are given in 
Table 1-10. 

Table 1-10 Historic magnesite reserves 

(Above Horizon XX and Below Horizon XX) 

Category  Quantity (t) 

A 518,683 

B 661,363 

C1 1,090,236 

A + B + C1 2,270,282 

 

2008 historic magnesite reserves in open pit ñSHPATIò are given in Table 1-11. 

Table 1-11 Historic magnesite reserves in open pit ñSHPATIò 

Category  Quantity (t) 

A 25,599 

B 35,507 

C1 68,390 

A + B + C1 129,496 
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2008 total historical magnesite reserves above horizon XX, below horizon XX and open pit 
ñSHPATIò are given in Table 1-12. 

Table 1-12 Historical magnesite reserves 

 (Above Horizon XX, Below Horizon XX and Open Pit ñSHPATIò) 

Category   Quantity (t) 

A 544,282 

B 696,870 

C1 1,158,626 

A + B + C1 2,399,778 

 
In the 2008 report, the total remaining historic resources and reserves are also presented 
with mechanical losses included. The 2008 total geological magnesite reserves (above 
horizon XX, below Horizon XX and open pit ñSHPATIò, after reducing quantity by 1.72 % 
(mechanical losses) are given in in Table 1-13. 

Table 1-13 Geological magnesite reserves  

(Above Horizon XX, Below Horizon XX and Open Pit ñSHPATIò, After Reducing Quantity by 1.72 %) 

Category   Quantity (t) 

A 534,927 

B 684,892 

C1 1,138,712 

A + B + C1 2,358,533 

 
Estimated resources and reserves are presented below along with grade information. 
Tonnages incorporate -1.72% mechanical losses. 

 

1.9 Exploration  

This section has been compiled from the review of limited available historic scanned 
hardcopy plans, sections and program reports, and summary reports entitled ñcomplex 
organization of associated labour magnohrom ï refractory materials ï Kraljevo Work 
Organization Magnesite Mine and Industry Goleshi ï Magura, May 1985ò, and March 2008 
research study report ñIstrazivanje, otkopavanje, Prerada Rude Magnezita I Dunita, Mart, 
2008, Magura, made by two experts from Magnohrom Kralevo, and an expert of MIM 
GOLESHIò, document is written in Serbian language. 

Documentation suggests that there are at least 19 drill holes for around 5,800m in the 
project area. However, little information on these holes has been found to date and cannot 
be verified. 

There is no precise data regarding the volume and type of the exploration works performed 
at Goleshi before 1964, and no comment can be made. Exploration data from 1964 is 
discussed below. 

In Table 1-14 below, the exploration works completed between 1964 and 1968 are 
presented. Exploration works are presented in Table 1-14 Exploration works from 1964 to 
1968. 

Table 1-14 Exploration works from 1964 to 1968 

 Type of work  
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Year Drives Raise Drill Hole 
Chem. 

analysis 
Value of work 

1964 1,000m - - - 350,000 

1965 1,050m - - - 520,533 

1966 875m 120m - - 912,276 

1967 416m 1,195m - 171 pcs 1,115,534 

1968 996m 106m 391m 56 pcs 837,630 

TOTAL: 4,337m 1,421m 391m 227 pcs 3,735,973 Din 

 

Exploration of magnesite veins at Goleshi continued from 1968 to 1971, with the exploration 
works completed and amount of investment are presented in Table 1-15 Exploration works 
from 1969 to 1971 below. 

Table 1-15 Exploration works from 1969 to 1971 

 Type of work  

Year Drives Raise Drill Hole 
Chem. 

analysis 
Value of work 

1969 996m 142m 1,827.00m 85 pcs 1,025,020 

1970 979m 382m 164.50m 50 pcs 1,025,050 

1971 463m 472m 593.50m 20 pcs 943,065 

TOTAL: 2,438m 996m 2,585.00m 155 pcs 2,993,135 Din 

 

Exploration works continued from 1972 to1975, albeit at a somewhat lower intensity. The 
works carried out are shown in Table 1-16 below. 

Table 1-16 Exploration works from 1972 to 1975 

 Type of work  

Year Drives Raise Drill Hole 
Chem. 

analysis 
Value of work 

1972 633,5m 285.3m 605.50m 40 pcs 1,069,250 

1973 396,5m 113.8m 236.80m 30 pcs 1,667,250 

1974 459,9m 184.5m 766.00m 40 pcs 2,455,933 

1975 710,5m 321.5m 313.10m 15 pcs 3,100,370 

TOTAL: 2,200.4m 905.1m 1,921.40m 125 pcs 8,292,803 Din 

 

In the period from 1975 to 1979, the intensity of the exploration works in the Goleshi Mine 
significantly increased, and this period saw more exploration activity than any other period 
previously. The volume and value of the exploration work is presented in Table 1-17 below. 

Table 1-17 Exploration works from 1976 to 1979 

 Type of work  

Year Drives Raise Value of work 

1976 1,153.20m 327.70m 8,930,000 

1977 1,823.00m 726.60m 13,817,000 

1978 1,545.10m 560.80m 13,852,000 

1979 867.50m 270.20m 6,361,000 
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TOTAL: 5,388.80m 1,885.30m 42,961,000 Din 

 

There was limited exploration completed in 1980. However, between 1981 and 1984, the 
aggressive exploration works continued and the work accomplished is shown in Table 1-18.  

Table 1-18 Exploration works from 1980 to 1984 

 Type of work  

Year Drives Raise Value of work 

1980/81 538m 408m 10,400,000 

1982 1,233m 28m 23,000,000 

1983 1,660m 317m 40,000,000 

1984 1,400m 500m 45,000,000 

TOTAL: 4,831m 1,502m 118,400,000 Din 

 

Sampling from the development drives was done using the method of ñcoarse furrowò or 
channel sampling with an approximate width of 10 cm. The channel was done over the 
entire thickness of the vein, where possible and perpendicular to the mineralisation. 
However, the channel sampling was done selectively, i.e. only in magnesite, while the larger 
barren inclusions of serpentinite were omitted. 

A summary of exploration work metrics taken from the March 2008 research study report is 
provided below in Table 1-19. 

Table 1-19 Exploration work in Year 1964 ï 1990 

Year 
Corridors 
(m) 

Raises 
 (m) 

Holes 
(m) 

Chemical 
analyses (pieces) 

 
Value of jobs 
(USA $) 
 

1964 - 1970 6,312 1,945 2,382 362 2,830,650 

1970 - 1980 8,051 3,262 2,514 330 3,824,900 

1980 - 1990 9,000 2,200 1,000 750 3,697,000 

1964- 1990 23,363 7,407 5,896 1,442 10,352,550 

 

1.10 Underground Exploration Drives and Raises 

Review of available scaled hardcopy level plans and sections provide a reasonable insight 
into historic underground drive and raise exploration data collected, location points and 
interpretation for use as input to subsequent mineral resource and reserve estimation and 
mine planning. 

Historic level plans and sections for drive and raise sampling record the ID and location of 
regular sample points (assumed to be channel samples across the vein), the vein thickness 
and the associated chemical analysis as a table.  

Hardcopy plans also show interpreted magnesite vein, serpentinite host unit, channel/probe 
sample location and vein thickness. Location of exploration raise between level XXI 408m 
and the level above also shown. 

It is the authors opinion that the historical exploration and interpretation work, although at 
present unverified in terms of accuracy of location control, thickness measurements and 
analytical results appear to be of a very good standard.  
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1.11 Drilling  

Reports suggest that there are at least 19 drill holes for over 5,800m at the project area. 
Hole numbering observed on hardcopy plans, sections and logs suggest a greater number 
than 19 holes.  

Figure 1-2 An example plan and drill hole log 

At present, only five drill logs and several plans have been located within the historic data, 
see Figure 1-2 above. 
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There is no geotechnical data associated with the drill logs and no accompanying 
procedures or other documentation. 
A review of available hardcopy plans and sections reveal a number do show drill hole collar, 
trace and interpreted contact information.  

With such limited data, it is impossible for the Competent Person (CP) to comment on the 
accuracy and reliability of drilling procedures and results. However, the author has no 
reason to disbelieve the recorded drill data and interpretations provided and reviewed, 
however at the current time uncertainty exists as to exact location and trace of historical 
drilling, and associated geotechnical, geological and analytical data. 

 

1.12 Sample Preparation, Analyses, and Security  

There are currently no sample preparation procedural descriptions, associated data or 
independent analysis data to verify the raw and combined calculated mean analytical values 
for the deposit. It is impossible for the Competent Person to comment on the sample 
preparation, analyses, and security of data. 

 

1.13 Mineral Resource Estimates 

There are currently no resources defined in accordance with JORC 2012 for the project. 
 

1.14 Mineral Reserve Estimates 

There are currently no reserves defined in accordance with JORC 2012 for the project. 
 

1.15 Geology, Resources and Historic Mining Interpretations and 
Conclusions 

The concession, which incorporates the Goleshi deposit represents a structurally controlled 
hypogene epi/mesothermal magnesite deposit. 

Magnesite mineralisation within the ultramafic massif forms a few separate concentration 
centres as: Magura (the most important), Medvedce, Mirena, Stankovci and Ariljacha. These 
concentration centres altogether form the Goleshi magnesite deposit. Magnesite 
mineralization forms the following structural-morphological types: simple veins, complex 
veins (with apophyses), irregular lenticular bodies, and stockwork. Within structural-
morphological types, the following textural types of magnesite mineralization occur: massive, 
banded, and brecciated. 

Magnesite veins (simple and complex) have regular, tectonically predetermined orientation 
because they were formed by filling of open fractures (faults and cracks) in the Golesh 
ultramafic massif. They form two perpendicular systems: the main one of approximate N-E 
strike and 50-70 dip towards E, and the second of approximate W-E strike and a dip of 40-
50 towards N.  

The greatest part of magnesite veins that have been mined or investigated have a thickness 
of 0.5-3 m while its maximal value is about 20 m (Magura 1). Vein length mostly ranges 
between 100 m and 500 m, while its maximum is about 1,200 m (Magura 1). Veins spread 
into depth ranges between few tenths to a couple hundred meters, while the maximum depth 
spread is above 300 m (Magura 21). 

The focus of the assessment rests upon the Magura deposit for which historic hardcopy 
data, and historic production records have been made available. 

Previous soviet-style exploration, although limited appears reasonable, systematic and 
based on a solid understanding of the geology. This, along with a long history of production 
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has enabled the interpretation of reasonable óhard-copyô model of mineralisation within 
deposit area with the result that the structural control on mineralisation has become 
apparent. 

At this moment the quality of the sampling programs remains unclear due to missing 
sampling protocols and description of sampling procedures. Although it was selective, there 
are no QC sample or duplicate results for comparison and assessment. Sample lengths are 
unknown and how this relates to the omission of the waste. 

 

In terms of resources and reserves, at present no resources or reserves are currently 
defined in accordance with JORC code 2012 for the Goleshi project. 

 

The authors interpret historic resources and reserves to have been estimated, optimised and 
classified in a similar way to the Russian GKZ system. Figure 1-3 shows the conversion of 
the GKZ system to international reporting systems. 

A broad equivalence between the Russian GKZ and International classiýcations may be 
presented as follows. 

 
Russian  International reporting code, JORC etc 
A, B  Proved reserve/measured resource 
C1   Proved or probable reserve/indicated resource 
C2   Probable reserve/indicated resource/inferred resource 
P1   Inferred resource 
P2   Reconnaissance mineral resource (as found under UN 
 Framework Classiýcation for Reserves/Resources,  
 code 334) 
P3   No equivalent 
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Figure 1-3 Reconciliation of Russian and international reporting systems 

A discussion of significant risks and uncertainties that could reasonably be expected to 
affect the reliability and confidence in the exploration information, historic models and grade 
tonnage estimations are summarised below. 

Due to the essential recommended further exploration and verification work to be 
undertaken by the issuer using JORC 2012 guidelines and industry accepted best practice 
methodologies, the author does not foresee any significant impact of the current geological 
risks and uncertainties of the exploration data on the projects potential economic viability or 
continued viability.  

All of the assessment and targeting is based on the review of hard copy capture of 
comprehensive historic exploration and production records and although the quality of the 
work done is reasonable, errors are expected to be introduced during the transfer, 
referencing and drafting of paper copy results. Only very limited field studies and ground 
truthing of the different generations / eras of exploration has been undertaken at this time. 
Analytical results are non-verifiable and as such, used to only indicate the presence of 
mineralisation of potentially significant grades and target identification for further testing. 

 

The author considers the quantity and quality of geological and exploration data 
insufficient to report resources or reserves in accordance with JORC 2012, however 
considers geological and exploration data satisfactory for the purpose of exploration 
target zone development and conceptual scoping study level assessment. 

 

Further work to improve survey control on historical data, digitally capture historic hardcopy 
data generate geological models and mine workings depletion models are recommended 
going forward, along with essential additional new data collection programs to improve the 
quantity and quality of input data to reliable model generation and mine planning. 
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Based on review and consideration of the deposit type, currently available data, historic 
resources, level plans and sections, geological interpretations, production records and 
discussions with site personnel, an immediate Exploration Target is presented in Table 1-20 
in accordance with JORC 2012 for the Magura zone. 

Table 1-20 Exploration target tonnage in accordance with JORC 2012 

Scenario ** 
Volume 

(m3) 
SG Tonnes 

MgCO3 
% 

Conservative August 2019 
Exploration Target 700,000 2.9 2,000,000 42-46 

Pragmatic 

August 2019 Exploration Target 
850,000 2.9 2,500,000 42-46 

** 0% cut-off 
 
The deposit remains open along strike and at depth below the XX 438 level, and poorly 
tested between the major vein structures outside the extents of the mining developments.  

The historical reports provide no sample evidence for this additional volume but refers to the 
unexplored strike and down dip extensions of the known vein network. However, it is a 
reasonable assumption as there are significant areas which do not appear to be within the 
historic resource area as shown in Table 1-20, as well as the aforementioned strike and dip 
extensions. 

Down-dip potential of the eastern vein cluster around Magura 1 appears constrained by the 
moderate west-dipping basement contact as shown in the schematic below and evidenced 
in recorded drill interpretations. 

Also, in the eighties, exploration of the mesh / stockwork magnesite started at Laletiĺ, with 
anecdotal reports suggesting that there are potential for approximately 500,000 tonnes of 
mineralised material for further development. Little is known of the extent and geometry, and 
grades, and currently this remains an early exploration prospect, along with Medvedce, 
Mirena, Stankovci and Ariljacha. 

The Goleshi deposit is the largest deposit of vein and probably mesh / stockwork type 
magnesite in the area, which in the past has provided considerable amount of ore to the 
processing capacities. The author considers potential exists for new exploration to increase 
the resources of magnesite for input to optimisation and potential conversion for economic 
exploitation purposes. 

 

1.16 Geology and Resources Recommendations  

1.16.1 Geology and Resources  

There is a large quantity of valuable hardcopy information and interpretations which require 
capture in the first instance. 

On the basis of this technical report and in consideration of recommended development 
strategy, the authors make the following exploration and model development 
recommendations. 

¶ Georeference all hardcopy plans, cross sections and long sections; 

¶ Digital capture all hardcopy data and convert into usable data for import into 3D 
software; 
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¶ Locate all drill hole and assay data and import into a 3D geological and mining software 
such as MicroMine; 

¶ Create a 3D model of the mine; 

¶ Input of mine plans with sample data into MicroMine, as shown in Figure 1-4; 

¶ 3D laser scan surveys for accurate workings and stope model development for 
planning, depletion and reconciliation purposes; 

¶ Systematic and controlled underground sampling upon the position of untested 
mineralisation; 

¶ Underground mapping utilising level plans and sections; 

¶ Twin drilling for verification purposes; 

¶ Bulk density measurement data collection; 

¶ For future sampling programmes, a routine QA/QC program using independent 
standards and independent umpire laboratory analysis of mineralised drill intercepts is 
to be implemented as a routine check on the precision of the primary laboratory; 

¶ Re-sampling of historic channel sampling locations where available for verification and 
input to estimation; 

¶ Set up well documented project specific Standard Operating Procedures to ensure 
compliance with industry and international best practice, maximise information 
captured and value from exploration works; 

¶ Develop in-house óliveô working geological and deposit models for internal assessment 
and exploration program planning; 

¶ Development of reliable and classified resource models for inclusion in PFS and FS 
studies. 
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Figure 1-4 Input of mine plans with sample data into MicroMine 
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1.16.2 Mining  

For the purpose of this study, the conceptual extraction method of the Goleshi mineralisation 
is proposed to be by underground mining methods.  

The mine is currently in an unworkable condition. This is due mainly to the following 
reasons: (a) the mine is flooded to around 17 m below the surface and (b) the mine hoisting 
gear in the single vertical shaft is not operable and the condition of the shaft itself and the 
shaft fittings is probably unsafe. 

Therefore, before opening up the mine, a programme of rehabilitation works will be 
necessary, including the following: 

¶ The current shaft hoisting arrangements appear to be mostly unusable. The rope 
drums may be able to be refurbished but would need stripping down and inspecting. 
The electric motor is beyond repair and a new installation would be necessary; 

¶ An updated ventilation system will need to be designed and installed. A new ventilation 
shaft will be built and equipped with an electric force fan. The ventilation circuit will be 
designed to take fresh air in via the ventilation shaft and the air will be exhausted 
through the main hoisting shaft; 

¶ Once the mine has been dewatered and the shaft and mine access rehabilitated, the 
operation of the mine can go ahead. 

The proposed mining method for the purposes of this report is cut and fill stopping. Without 
detailed knowledge of the geology and shape of the mineralised zones, this is seen as a 
flexible and easily adapted mining method. 

Besides the capital cost of refurbishing the mine, new equipment for ongoing underground 
mining will be purchased. 

The present surface buildings are a generally poor shape. They require significant rebuilding 
and rehabilitation. Workshops need re-equipping with tools and equipment. The work is 
described and costed in section 2 ï Mine rehabilitation para xx and mine equipment capital 
costs above. 

The site roads are generally in fair condition and would need regrading and repairs to the 
drainage, and the electrical reticulation around the site will need checking and upgrading. 
The detail follows: 

An all-in operating cost (excluding personnel) of around ú50/t for a mine of this size, using a 
semi-mechanised cut and fill method, is based on information from the InfoMine handbook. 
This is based on typical global operations, and includes equipment operation, supplies and 
administration. Operating personnel are listed separately, since costs vary significantly from 
country to country. The operating cost covers mine production, access development, 
ventilation, mine services, maintenance and backfill. The methodology employed in the 
financial model differs slightly, but this cost serves as a guide. 

But it is concluded that: 

¶ There is sufficient resource and sufficient basic, although derelict, infrastructure to 
make the further mining of the Goleshi deposit technically feasible; 

¶ A considerable amount of rehabilitation work will need to be done, plus the acquisition 
of new or good second-hand equipment before mining is able to re-start; 

¶ New or good second-hand electrical equipment will be needed to provide safe 
electrical power to the site; 

¶ Most buildings will need to be rebuilt although the refurbishment of some of the 
structures may be feasible depending on structural examination; 
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A full feasibility study (FS) to bankable standards will be necessary before any final 
investment decision can be made. 

 

1.16.3 Conceptual Mineral Processing  

Existing mineral processing plants are not ready for production of quality magnesite 
concentrates.  

There are 2 mechanical processing plants for magnesite and dunite near the mining area 
installed. Only a limited part of the mineral processing plant for magnesite can be used in 
new plant after equipment audit (e.g. crushers, magnetic separators). All other equipment is 
scrap. Mineral processing for magnesite was carried out mainly by hand picking (directly in 
open pit mine and selective underground mining) and by crushing, screening and magnetic 
separation. 

Wet and dry mineral processing plant produced following concentrate fractions: 

 > 20 mm, 20 ï 15 mm, 15 ï 2 mm, < 2 mm. 

There are 3 different kilns in the plant. Rotary kiln with feed capacity 15.6 t/h to produce 6.25 
t/h MgO with a grade of 92 - 96 %. Vertical kiln with a feed capacity of 12.5 t/h to Produce 5 
t/h MgO with a grade of 80 - 85%. Electrical kiln with a feed of 0.69 t/h to produce 0.65 t/h 
MgO with a grade of 99%. 

The rotary kiln was already in operation until 2000 and the staff has experience with this type 
of equipment. Vertical and electrical kilns are not fully erected and therefore not ready for 
operation. 

This report suggests installing a 100 t/h 3 sections plant as per Figure 1-5 below for dry and 
wet mechanical mineral processing: 

¶ 1st section ï Mine site section (crushing, dry screening at 50 mm, hand picking); 

¶ 2nd section ï Plant site section (dry and wet screening, desliming, optical and 
magnetic sorting, drying); 

¶ 3rd section ï Dry crushing and screening section (jaw crushing, dry screening). 
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Figure 1-5 Three section plant 

Background to suggest 3 sections is to be able to start processing step by step to save 
Capex cost at the beginning of mine start up.  
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Risks: 

¶ The main risk is the vertical kiln. There is no documentation of the equipment and the 
current staff does not have experience in operating the kiln. The kiln was used in 
another place before. The supplier of the kiln is unknown. The assembling of it is not 
completed; 

¶ The rotary kiln has been used with heavy fuel oil in the past. It is foreseen to use a 
mixture of propane and butane in the future. Gas tanks have already been installed; 
however, the final gas installation has not been completed yet. There is no 
experience by using gas in the kiln. This risk is on a low level, however an audit by 
the manufacturer with regards to the usage of gas is required; 

¶ There is no risk to use optical and magnetic separation for the kind of material. 
However intensive test work is recommended; 

¶ There is a risk that it is not possible to use waste heat for drying of fine material 
before magnetic separation; 

¶ Power supply needs an audit to secure enough electrical power for new processing 
plant; 

¶ Infrastructure risk is low. 

 

1.17 Preliminary Finance Model 

1.17.1 CAPEX 

The Capex for re-activating Goleshi, takes into account that the mine has remained in a 
state of minimal care and maintenance for a period of 20 years. The underground mine 
shafts are flooded and most of the mine equipment need to be replaced or upgraded where 
possible. 

All costs, OPEX and CAPEX, have been conceptual/assumed to an accuracy level of +/- 
30% as suggest for the level of Scoping Study. 
 

1.17.2 Conceptual CAPEX ï Observations 

¶ Total Capex cost includes a contingency provision of 10%; 

¶ Capex includes a full feasibility study to be carried out in Y-1 and rehabilitation in Y6; 

¶ All other capital expenditure occurs in Y0; 

¶ Due to the short life of mine, all capex has been depreciated within 5 years; 

¶ Drying and screening Capex includes ú2.5M for the vertical kiln and ú0.8M for the 
electrical kiln; 

 

1.17.3 ROM, Production and Reserves  

Total ROM per annum is 499,200 tons and results in a LoM of approximately 5 years on the 
reserves of 2,358,585 tons. Table 1-21 shows the type of product expected from the 
processing plants, as well as production per annum and current average price (ú). Royalties 
for Kosovo are also stated per annum. 

Table 1-21 Type of product expected from the processing plants 

 

 

Product Tons/Annum Price/Ton Total Sales Royalty

Sintered 92 - 96% MgO 49,437               1,170                 57,841,000        2,314,000          

Caustic 80 - 85% MgO 49,437               300                     14,831,000        593,000             

99% MgO 5,204                 1,944                 10,116,000        405,000             

Total Volume 104,077             795                     82,788,000        3,312,000          
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OPERATING COSTS

 

 lists the conceptual operating costs of each section of the Goleshi operation. 

Table 1-22 Conceptual operating costs 

 

 
The key cost drivers making up 79.3% of the total production cost are:  

¶ 35.6% - Direct cost of production which is the cost of underground mining; 

¶ 28.0% - Fuel cost 97% of which is made up of gas for the rotary and vertical kiln; 

¶ 15.6% - Depreciation, which is accelerated to 5 years based on the short LoM. 

 

1.17.4 Preliminary Economic Analysis  

We prepared an economic cash flow and financial analysis model based on inputs from 
mining and processing schedules as well as capital and operating cost estimates including 
royalties for the Base Case at a price of ú795/t of Magnesite (MgO) of all 3 products 
combined as weighted average price. The model was prepared from information based on a 
site visit and by mining and processing experts who pieced together already available 
historical data with revisions based on their recommended operation model. Data particularly 
on the Kilns and their fuel consumption needs further analysis due to the specialised nature 
of these kilns as well as the fact only the Rotary Kiln has been in active production. 
Underground shafts were flooded and prevented physical visits. All inputs are consolidated 
annually in this report. 

SUMMARY - GOLESHI ANNUAL PROFIT AND LOSS¢ƻǘŀƭ ϵ¢ƻǘŀƭ ϵ!ǾƎ tŜǊ ¢ƻƴ ϵ!ǾƎ tŜǊ ¢ƻƴ ϵ

SALES REVENUE 82,788,000ϵ    795.45ϵ           

ROYALTY @ 4% 3,312,000ϵ      31.82ϵ             7.1%

DIRECT COST OF PRODUCTION 16,723,000ϵ    160.68ϵ           35.6%

ELECTRICITY COST 1,533,000ϵ      14.73ϵ             3.3%

FUEL COST 13,154,000ϵ    126.39ϵ           28.0%

MAINTAINANCE COST 620,000ϵ         5.96ϵ                1.3%

LABOUR COST 3,020,000ϵ      29.02ϵ             6.4%

INSURANCE 542,000ϵ         5.21ϵ                1.2%

CSR COST 120,000ϵ         1.15ϵ                0.3%

OTHER OPR COSTS 570,000ϵ         5.48ϵ                1.2%

DEPRECIATION 7,334,000ϵ      70.47ϵ             15.6%

TOTAL COST 46,928,000ϵ    450.90ϵ           100.0%

NET PROFIT BEFORE TAX 35,860,000ϵ    344.55ϵ           

LESS: CORP TAX @ 15% 5,379,000ϵ      51.68ϵ             

PROFIT AFTER TAX 30,481,000ϵ    292.87ϵ           
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LABOUR COST 3,020,000ϵ      29.02ϵ             6.4%

INSURANCE 542,000ϵ         5.21ϵ                1.2%

CSR COST 120,000ϵ         1.15ϵ                0.3%

OTHER OPR COSTS 570,000ϵ         5.48ϵ                1.2%

DEPRECIATION 7,334,000ϵ      70.47ϵ             15.6%

TOTAL COST 46,928,000ϵ    450.90ϵ           100.0%

NET PROFIT BEFORE TAX 35,860,000ϵ    344.55ϵ           

LESS: CORP TAX @ 15% 5,379,000ϵ      51.68ϵ             

PROFIT AFTER TAX 30,481,000ϵ    292.87ϵ           



Business Development of the Goleshi Mine 
Scoping Study Report  GIZ 

INROS LACKNER SE / ECTerra Project No. 2019-0123 Page 40 

The resulting cashflow indicates a very healthy return of 94% on IRR with a payback of less 
than 1 year. The NPV is at Euro 110,100,000 at the perceived cost of capital of 7% as per 
Table 1-23. 

Table 1-23 Results of the finance model and cashflow 

 

A full feasibility study (FS) to bankable standards will be necessary before any final 
investment decision can be made. 

 

1.18 Marketing 

Magnesium, a key industrial metal, that can be recovered from a range of different host 
materials, with magnesite being just one key source of magnesium compounds. 

 
Typical use of Magnesium is: 

¶ Automobile Industry; 

¶ Communication Technology; 

¶ Construction; 

¶ Aeronautics and Space Industry; 

¶ Steel Industry; 

¶ Paint; 

¶ Fertilizer; 

¶ And additive for major part of chemical industry. 

Magnesium is considered to be a critical raw material (CRM). CRMs are elements and raw 
materials which are economically and strategically important for the European economy but 
have a high-risk associated with their supply. Used in environmental technologies, consumer 
electronics, health, steel-making, defence, space exploration, and aviation, these materials 
are not only ócriticalô for key industry sectors and future applications, but also for the 
sustainable functioning of the European economy. 

The top 10 countries for MgO Mining are (2017): 
 
China 

Chinaôs production is accounting for approximately 80 % of the global output (source 2019 
DERA). The countryôs production decreased slightly in 2017 compared to the production of 
18.6 Mt in 2016. 

Turkey 

Turkey produced 2.7 Mt in 2017. 

Russia 

In 2017 Russiaôs output stayed at 1.3 Mt. 

Brazil 

Mine production: 1.2 Mt in 2017. 

Austria 

Austria saw a slight increase in magnesite mining in 2017, putting out 730,000 Mt. 

IRR 94%  

NPV 110,100,000  @ 7.00% Percieved Cost of Capital

PAYBACK PERIOD 0.9                    YEARS

INVESTMENT 35,500,000       

LIFE OF MINE 4.72                  YEARS
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Slovakia 

Slovakia produced 570,000 Mt of magnesite in 2017. 

Australia 

Australia recorded a slight increase in magnesite-mining output in 2017. 

Greece 

Greece produced 400,000 Mt of magnesite in 2017. 

Spain 

Spainôs magnesite output decreased in 2017. 

North Korea 

Mine production: 300,000 Mt. 

 

With an anticipated production of 105,000 t MgO products, Kosovo becomes an important 
producer in the DACH Region (Germany, Austria, Switzerland) and can be compared to the 
current producers in Austria (see Table 16-1). 

With further known resources at the Strezovc-Dardane Project at Kamenica the Goleshi 
mine could become a centre of MgO production with the potential to increase the capacities 
of the existing facilities. 

The strength of Magnesite is that Magnesium is a key industrial metal, that can be recovered 
from a range of different host materials, with magnesite being just one key source of 
magnesium compounds. Magnesium is used in a wide range of industries such as light 
construction, in food and agricultural industry, as well in fire and heat resistant brick industry. 

New opportunities will raise from changes in the energy sector, moving towards renewable 
energy such as wind energy which requires light but durable materials. Also, the change in 
the automobile industry to more electrical vehicles demands magnesium as a component for 
steel/aluminium alloys. 

However, with Chinaôs production accounting for approximately 80 % of the global output 
there is strong competition in the world market and a significant risk with regards to price 
volatility. Additionally, there remain concerns of the CO2 footprint of MgO production which 
requires vast amount of energy, which is in the case of Kosovo generated from lignite 
sources and/or gas. 

Goleshi, particularly with its short life of mine (LoM) would need to identify customers / end 
users in Europe to remain competitive with other players worldwide. Showcasing the 
products at mining exhibitions and events will provide the opportunity to take itself closer to 
potential customers as well as investors. A short list of some of these mining exhibitions are 
listed below. 

¶ Mines and Money, London 25th -27th November 2019; 

¶ PDAC Toronto 2020; 

¶ Meggener Rohstofftage (Raw Material Conference) Sep 2020 Germany; 

¶ International Conference on Mining, Material, and Metallurgical Engineering 
(MMMEô20), August 2020 Prague, Czech Republic; 

¶ EuroMine Expo 2020 June Sweden; 

¶ 6th International Symposium on Sustainable Minerals 2020 June UK. 

The Government of Kosovo through ICMM and PAK could also decide to promote the 
project in a public tender and invite interested investors to the bidding process. The tender 
process provides a very transparent and efficient way of choosing the right mining expert 
group investing in the project and pushing it to success. Attracting international bidders can 
increase competition and ensure that the most competent, relevant contractors are in the 
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race for every project. To overcome the complexity of a tender process, the government 
could provide a central resource that includes regulatory guides and lists of the 
documentation required to build in their country. National agencies responsible for tendering 
could also offer additional information as well as encourage sharing of best practices among 
local and decentralized procurement agencies. 

One aspect that must be mentioned with regards to a public tender. The Government of 
Kosovo will have to provide a professional data room in which all relevant data relating to the 
project are archived and easily accessible for any bidder. It might even require digitalizing all 
or the most relevant parts of the project to provide better view and structure. In case of 
Goleshi this could take months to establish the data room due to the fact that most reports 
and data are in Albanian and/or Serbian language which requires a lengthy process of 
translation and resources. 

Additionally, a public tender process is a very bureaucratic process and can take long times 
before results of the tender are published and a winner is declared. 

 
Additional potential of the Goleshi Project 

¶ Increase throughput of kilns by installing newer/latest technology; 

¶ Purchase raw materials from other Mg projects in Kosovo and therefore increase 
production; 

¶ Add production of crushed rock from dunite through an open pit mining operation; sell 
crushed rock for construction industry; 

¶ Selective mining of magnesite veins at surface during dunite-crushed rock operation; 

¶ Upgrade products by adding further value adding facilities; 
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2 Introduction  

 

2.1 Overview 

The Deutsche Gesellschaft f¿r Internationale Zusammenarbeit (GIZ) GmbH commissioned 
consultancy services for ñDevelopment of a technical feasibility study and a business plan 
for the Goleshi mine as well as a concept to attract foreign investorsò (the project). 

Based upon the available project information, resource reserve data and client requirements 
the study represents a Scoping Study (PEA) undertaken in accordance with requirements of 
the óAustralian Code for Reporting of Exploration Results, Mineral Resources and Ore 
Reservesô and óJoint Ore Reserve Committee code 2012ô (ñJORC2012ò ñJORC Code 2012ò). 

In terms of compliance with JORC2012, the Goleshi project represents an early stage 
exploration project, with existing mine and process infrastructure, prospective for primary 
magnesite mineralisation. 

The Scoping Study was based on the assessment of historic resources and immediate 
exploration potential considered as an Exploration Target in accordance with JORC (2012). 
There is a low level of geological confidence associated with an Exploration Target and 
there is no certainty that further exploration work will result in determination of Inferred, 
Indicated or Measured Mineral Resources or that the conceptual Production Target itself will 
be realised. 

A Scoping Study is defined in Clause 38 of the JORC code 2012 as: 

ñ...an order of magnitude technical and economic study of the potential viability of 
Mineral Resources. It includes appropriate assessments of realistically assumed 
Modifying Factors together with any other relevant operational factors that are 
necessary to demonstrate at the time of reporting that progress to a Pre-Feasibility 
Study can be reasonably justified.ò 

INROS LACKNER SE (IL) in association with ECTerra (together ñthe consultantò) has 
already worked for GIZ on other consultancy assignments in the past and has local 
experience, especially with the Goleshi mine and its associated mineralization such as a 
fossil nickel laterite and on similar mining projects in Kosovo, Albania and worldwide.  

In case of award of the assignment, the consultant will report to the GIZ Headquarters and 
will coordinate activities with the GIZ team in Kosovo accordingly.  

The location and an aerial view of the Goleshi Mine is shown in Figure 2-1  

 

a)  b)  

Figure 2-1 a) Aerial view of Goleshi mine  b) Location (red dot) of Goleshi mine 
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Within the territory of Kosovo, there are considerable natural resources comprising of metal 
and non-metal deposits. The exploitation of these deposits plays a significant role for the 
countryôs economy. But due to lack of investments since the end of the war, the mining 
industry has declined substantially. Potential for exploitable mineral exists for lignite, lead, 
zinc, silver, chrome, magnesite and industrial minerals. 

The Goleshi mine is located in the vicinity of the village Magura (Municipality of Lipjan) at the 
Goleshi mountain (1,019 m) approximately 3 km to the west of Pristina Airport. The 
magnesite (MgCO3) mine at Goleshi was originally an open pit but moved to underground 
operations prior to its closure in 1999. Before 1990, the Goleshi mine produced 110,000 t of 
magnesite, 22,000 t of sintered magnesia and 10,000 t of caustic calcined magnesia per 
annum.  

A pre-feasibility study for the Goleshi mine from 2016 not completed in accordance with 
JORC 2012 or similar CRIRSCO aligned reporting codes has revealed the potential as a 
mineral processing plant for the above-mentioned minerals but due to inadequate and 
outdated equipment the mine is currently operating far behind its potential capacity. 

To establish the potential feasibility of rehabilitating the mine and to further assess its 
capacity, the GIZ has initiated the Project with the overall objective to analyse the production 
capacity and the development of a business plan with the aim to attract foreign investors for 
the Goleshi mine. 

 

2.2 Sources of Information  

This technical report is based on findings of the site visit, desk study data review, data 
validation and verification where practical and possible. 

The authors received the full co-operation and assistance from the companyôs personnel 
during the site visit and in the preparation of this report. 

The author has reviewed information relating to the project, including relevant published and 
unpublished third-party information, and public domain data, a list of which is provided in the 
"References" sections of this report. 

 

2.3 Reliance on Other Experts 

The authors have not independently verified title to the companyôs assets, nor have they 
verified the status of legal agreements with local landowners and relevant parties but have 
relied on information supplied by the company in this regard. The author is relying on public 
documents and information provided by the company for the descriptions of title and status 
of the property agreements. 

The authors have no reason to doubt that the title situation is other than that which was 
reported to it by the company. 

The Competent Persons take responsibility for the content of this technical report and 
believes it to be accurate and complete in all material aspects. However, the author is not 
responsible for nor has undertaken any due diligence regarding non-geological technical 
aspects relating to legal, financial, corporate agreements and environmental due diligence. 
In this regard, the author has relied upon the company in good faith to provide any 
information considered relevant and material to the content of this technical report. 

The Competent Persons have no reason to doubt that the company has not been 
forthcoming with all such relevant information. 

A list of references used in this study is provided in section ñList of Referencesò as part of 
this report. 
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2.4 Property Description and Location  

The Goleshi mine is located close to the village Magura approximately 4 km away from the 
international airport of Pristina and 9km away from the village of Lipjan. The highest 
mountain in the Goleshi massif is the Goleshi mountain (1,019 m). 

Approximately 1800 inhabitants live in Magura and the village hosts a small police station 
and a health care centre (Rruga e Shalës / Shala ï Lipjan) und R 120 (Magura ï Sllatina e 
Madhe). 

Figure 2-2 and Figure 2-3 show a historic aerial image of the Goleshi mine with production 
facilities, as well as a current SAT image taken from Google Earth. 

 

 

Figure 2-2 Photo of the Goleshi mine area 

(Source: Wikipedia) 
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Figure 2-3 SAT image of Magura village and Goleshi mine  

(Source: Google Earth) 

 

2.5 Licences and Tenure 

2.5.1 Licencing Details  

The Goleshi magnesite mining licence is currently expired. The Independent Commission for 
Mines and Minerals (ICMM) Board approved the last effective 3 year extension of the 
Goleshi magnesite Research License (Figure 2-4) on 28.10.2013 pursuant to Articles 30, 31, 
32, 33, 35 and 36 of law no. 03 / L-163 for mines and minerals, as previously announced on 
27 August 2010. 
 

2.5.2 Licensee 

Business Name: The Goleshi Sh.pk Mining and Industry Magnesium.  

Represented by: Hysni Zogaj. 

Address: Lipjan. 

Cadastral Zone - Municipality: Magura - Lipjan Business Registration Number: 70350236. 

Licensed Minerals for Research: Magnesite. 

The licensed person is authorized to carry out mining on magnesium license field: The 
license field covers an area of 115,689.08 m2 according to the mining licence certificate 
(Figure 2-4 and Figure 2-5). The surface is a polygon, defined by the coordinates in the 
attached table (Appendix). 

 

2.5.3 Duration  

The term of the last license was valid until 30.07.2016. 
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The Independent Commission for Mines and Minerals (ICMM) in accordance with article 6, 
31, 33, 59 and 62 of the law on mines and minerals no. 03/L-163 and the law no. 04/L-158 
on amending and supplementing the law no. 03/L-163on mines and minerals, issues the 
licence SHFRYTËMZIMI mining licence number 1314/KPMM/2013 which is valid until the 
30th of July 2016. A copy of the licence certificate is shown in Figure 2-4. 

Prior to the licence 1314/KPMM/2013 the Goleshi Sh.pk Mining and Industry Magnesium 
held a mining licence with the number 1015/KPMM/2011 which had a validity from 30th May 
2012 until 9th May 2013. This licence covered a surface area of 69,927.20 m2. The renewed 
licence, valid until 2016, shows an extended area of 115,689,08 m2. 

Note from the author, the coordinates given to the author by the Goleshi management do not 
match the plot of the polygon on the given map. A reason for that could be an incorrect 
geodetic system or typing errors when stating the coordinates. When extending the licence 
those coordinates will have to be confirmed including a statement on the geodetic system 
they are based on. 

 

2.5.4 Re-establishing the Goleshi Mining licence 

According statements by the Privatisation Agency of Kosovo PAK and ICMM the renewal of 
the expired mining licence with ICMM will not cause any obstacles. An extension of a mining 
licence will be granted by ICMM on the documents that will be prepared by the management 
of the Goleshi Mine when required i.e. during feasibility phase of when a new investor is 
available. For the renewal a bank guarantee of ú 110,000 will be required by the new 
licensee. 

Additional information on the mining law of Kosovo can be found on the ICMM webpage: 

https://kosovo-mining.org/publications/legislation/?lang=en 
 
Part V Articles 30 ï 36 of the mining law (see link above) describes in detail the procedure of 
application for a mining licence. Article 36 refers to the extension of a mining licence which 
applies to the Goleshi mine. 

As per mining law, for the extension of the mining licence Goleshi will have to present 
following documents in their application of extension to ICMM: 

a copy of the Mining License to be extended and any related Permit to conduct Special 
Operations;  

an updated Mining Program;  

updated versions of the documents required by, sub-paragraphs 1.8, 1.9, 1.10 and 1.11 of 
paragraph 1 of Article 31 of the mining law; 

an updated Resource Estimate of the Mineral Resources to which the License is to relate 
and an estimate of expected mine life, based on the results of the Exploration Operations 
carried out under the Exploration License and such other data and reports as may be 
required by the ICMM;  

a description of the mine and of the planned activities for its development: all other planned 
development activities if such exist;  

a description of the proposed location, extent and duration of Mining Operations following 
the commissioning of the mine and related developments, including the methods, techniques 
and equipment to be employed, the proposed locations of Mining Operations, an 
assessment of the expected annual production over the term of the License, and all 
marketing and agency arrangements, if any; and  

https://kosovo-mining.org/publications/legislation/?lang=en
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a discounted cash flow estimate over the term of the License of projected capital and 
operating costs and revenues that establishes the financial and economic viability of the 
Mining Program;  

a mine closure plan and a rehabilitation program prepared in each case by suitably qualified 
and experienced experts, including the cost estimate for the implementation of such plan;  

if required by the Mining Strategy of Kosovo and in the light of the size and value of the 
Mineral Resources, a study of the social implications of the proposed Mining Program 
prepared by suitably qualified and experienced experts;  

a performance bond in the format prescribed by the ICMM guaranteeing the availability of 
sufficient funds to carry out, when and as needed, the mine closure plan and rehabilitation 
program, such bond to be in an amount equal to or greater than the estimated cost of such 
plan and program, including contingencies;  

such other documentation or information as the ICMM may reasonably require. 

According to communication with PAK and ICMM the licensee will have to place a bank 
guarantee of approximately ú 110,000 for extending the mining license for Magnesite. 

Below is an extract of the mining law Kosovo ICMM of Article 36 only: 

Article 36 Extension of a Mining License  
1. The holder of a Mining License that wishes to extend such License shall submit to the ICMM a complete 

application for such extension in the prescribed format together with the prescribed fee, and shall attach 
thereto the following:  

1.1. a copy of the Mining License to be extended and any related Permit to conduct Special Operations;  
1.2. an updated Mining Program;  
1.3. updated versions of the documents required by, sub-paragraphs 1.8, 1.9, 1.10 and 1.11 of paragraph 1 

of Article 31 of this law; and  
1.4. such other documentation or information as the ICMM may reasonably require.  

2. The ICMM shall extend the License if the concerned Licensee has submitted the application, fee and 
documents required by paragraph 1 of this article, and, as of the date of such application:  

2.1. the requirements of Article 33 of this law, as applicable to the updated Mining Program, have been 
fulfilled;  

2.2. the applicant is eligible under Article 6 of this law;  
2.3. the applicant is in compliance with the License, the Present Law and any Surface Rights Agreement or 

surface rights assigned or granted to the Licensee by a Public Authority; and  
2.4. the extension is not prohibited by paragraph 9 of Article 18 of this law.  

3. Within three (3) months after receiving a complete extension application from an eligible applicant, the ICMM 
shall either issue the concerned extension or provide the applicant with  

3.1. decision of the ICMM not to issue the concerned extension; 3.2. a written explanation of the ICMMôs 
reasons for such decision; and  

3.2. written information regarding the Licenseeôs legal rights of appeal and judicial review with respect to 
such decision.  

4. At any time prior to the expiry of such three (3) month period referred to paragraph 3 of this Article, the 
ICMM may - in exceptional circumstances and in the exercise of his reasonable discretion - extend such 
period for an additional three (3) months. In such event, the ICMM shall immediately notify the applicant in 
writing of such extension and of the reasons therefor. 

 

2.5.5 Independent Commission for Mines and Minerals (ICMM) ï Functions 

The Independent Commission for Mines and Minerals ï ICMM is an independent agency 
determined by the Constitution of the Republic of Kosovo. The ICMM acts in the public 
interest and independently exercises the competencies and functions granted under the law 
on mines and minerals.  

Besides others (see https://kosovo-mining.org/icmm/function/?lang=en) the ICMM shall have 
responsibility to perform the following functions in accordance with the law on mines and 
minerals: 

The issuance, transfer, extension, suspension and revocation of licenses and permits; 

https://kosovo-mining.org/icmm/function/?lang=en
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The establishment and maintenance of a mining cadastre and a GIS database containing 
geographical data, geological data, other relevant economic data and all existing minerals 
titles and mining rights; and the issuance of rules on the internal organization and operation 
of the ICMM. 

The ICMM shall regulate mining activities in Kosovo in accordance with the law No. 03/L-163 
on mines and minerals, the law No. 04/L-158 on amending and supplementing the law 03/l-
163 on mines and minerals, sub normative acts issued pursuant to the law on mines and 
minerals, and the mining strategy. 

 

2.5.6 Privatization Agency of Kosovo (PAK)  

ñPrivatization Agency of Kosovo (PAK) is established as an independent public body, which 
shall carry out its functions and responsibilities with full autonomy, pursuant to the Assembly 
of Kosovo law No.05/L-080 on amending and supplementing the law No. 04/L-034 as 
amended and supplemented with the law No.04/L-115 on the ending of international 
supervision of independence of Kosovo. 

PAK shall possess full juridical capacity and in particular the capacity to enter into contracts, 
acquire, hold and dispose of property and have all implied powers to discharge fully the 
tasks and powers conferred upon it by the present law; and to sue and be sued in its own 
name. 

PAK is established as the successor of the Kosovo Trust Agency regulated by UNMIK 
Regulation 2002/12 ñon establishment of the Kosovo Trust Agencyò, as amended, and all 
assets and liabilities of the latter shall be assets and liabilities of the PAK.ò (source PAK 

Webpage Kosovo 2019) 

In summary, PAK is a Kosovo agency tasked with vending off historic government assets, 
including mining and mineral titles. The authors understand from communication with PAK 
and GIZ that the mining licence of Goleshi will be renewed and activated during the next 
months. 
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Figure 2-4 Mining Licence Certificate Goleshi mine 
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Figure 2-5 Licence polygon (red dot) of the Goleshi area 
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3 Accessibility, Climate, Local Resources, Infrastructure and 
Physiography 

At the Magura village the regional roads R208 (Rruga e Shalës / Shala ï Lipjan) und R 120 
(Magura ï Sllatina e Madhe) connect as seen in Figure 3-1. 

 

Figure 3-1 Image with railway link and road R208 and R 120 

(Source: Google Earth) 

3.1 Rail  

The Goleshi mine and the village Magura are the ending points of the railway line Pristina 
which passes the airport of Pristina. 

The railway line is currently not in operation. The line is interrupted by the active Ni Laterite 
surface mine FERRONIKELI (FN) in close vicinity to the Goleshi mine. The Privatisation 
Agency of Kosovo (PAK) has signed an agreement with FN in which FN is obliged to re-
install the missing railway part within their operation. 

Should the full railway line be reactivated by the Government of Kosovo, this could be a 
significant advantage for transporting MgO products to customers in Europe rather than 
using container cargo on the road. 

At the current stage a rehabilitation of the railway line by Goleshi has not been considered 
due to the expected high CAPEX for renewing a railway line and unknown stage of the 
railway. 

3.2 Ports 

Not applicable in this study. All products will be transported by means of road truck or rail.  
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4 History 

This section has been modified from the report titled ñComplex organization of associated 
labour magnohrom ï refractory materials ï Kraljevo Work Organization Magnesite Mine and 
Industry Goleshi ï Magura, May 1985ò, and 2008 research summary report titled 
ñIstrazivanje, otkopavanje, Prerada Rude Magnezita I Dunita, Mart, 2008, Magure completed 
by two experts from Magnohrom Kralevo, and an expert of MIM GOLESHIò. 

The first data on the magnesite veins on the ultramafic massif at Goleshi were encountered 
as early as 1923 and is estimated to be the first discovery of magnesite in Kosovo. 

Exploration works and partial surface mining were started by the owners of concession V by 
Ģegarac and later by the Italian, Salvaro, on a magnesite vein that is now called Magura no. 
1. In 1927, the new mine owner, Rajko Bakiĺ from Ferizaj / Uroġevac started constructing a 
shaft on vein number 1 that was opened by undercut mining. The mine started ore 
processing on the 12th of June 1928, when the first shaft furnace for caustification of 
magnesite was lit. The mining works continued until 1934. Up until 1941, a total of 7 of such 
furnaces were built in Goleshi. 

Just before the second world war started, an underground exploitation programme began. 
During the war, the mine was taken by the Italians, and then the Germans. After the 
liberation, the mine was restored and put into operation in 1945. In the period 1946-1947, a 
rotary kiln was built for the production of caustic baked magnesite, while the number of shaft 
furnaces increased from 7 to 13. 

On the 9th of May 1965, a new phase in the development of mine began with a new mining 
shaft put into operation, which increased production and profitability of the mine. On the 
same day, construction began for modern separation and cleaning of magnesite ore, 
according to the license of a French firm ñVenot-Picò. Construction of separation took almost 
two years and a reconstruction of the pit was also completed in that period, where the entire 
transport was tailored towards the mining shaft. The following was also completed: ore bars, 
loading site, drives were widened and set to locomotive hauling and a series of other minor 
works. Surface construction was also completed with the erection of an administrative 
building next to the mining shaft, a new mill for caustics with the aim of removing small 
fractions of serpentinite, i.e. a magnetic separator was installed. 

In the period between 1970 and 1973, the mine went through a new phase, certainly the 
most important on its development path. In 1970 a decision was made to erect a rotary kiln 
for the production of sinter-magnesite. Works on this project were completed in 1973 and in 
mid-1973 a new mill was put into trial production. Semi-final products (caustic and sinter) 
were still being produced up until May of 1985. In the following years, especially during the 
Balkan war production reduced substantially. Eventually all production stopped in the year 
2002. 

From operational records and discussions with site personnel it is understood mining and 
main production ceased in 1997, with the mine being put on care and maintenance in 2002. 
However, the mine still produced some crushed rock of dunite using the crushing and 
screening facilities. 

The first data on the geological structure of the Goleshi massif was provided by G. 
Hissleitnel (1951), S. Karamata and V. Kneģeviĺ (1956), B. Milovanoviĺ and S. Karamata 
(1957), while the most complete data on geological structure of the Goleshi massif was 
delivered by the team from the Institute for Geological and Geophysical Exploration in 
Belgrade, under the direction of V. Terzin. The team completed a basic geological map of 
the area in scale 1:25.000.  

As of 1984, prior to the completion of the final historic resource and reserve estimate issued 
on December 31st, 1984 Goleshi mine was exploited by the Magura open pit and four main 
underground horizons, marked as: 
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¶ III horizon elevation 602m; 

¶ X horizon elevation 545m; 

¶ XIV horizon elevation 480m; and 

¶ XX horizon elevation 438m. 

A brief overview of some of the horizons and which magnesite veins have been explored 
and exploited up to now in that horizon. 

 a/ III horizon at elevation point 602m. 

In this horizon, besides the preparatory and exploration works, mining of several magnesite 
veins is being done. Following magnesite veins have been explored in this horizon: Magura 
no. 14, no. 15. no. 22. no. 28. no. 29, no. 30 and magnesite vein of area ĂGropa Ruġeñ. 

Apart from these abovementioned, exploration work was started in direction of area Mirena, 
but due to lack of funds and certain technical difficulties the work was suspended. All 
mentioned magnesite veins were explored through raises from this horizon and followed up 
to the surface. In graphical documents, an overview was given of magnesite veins in 
transverse and longitudinal cross-section with all necessary geological documentation. 

 b/ X horizon at elevation point 545m. 

This horizon has been worked on in last several years and following magnesite veins were 
explored in detail: Magura no. 1, no. 14, no. 15, no. 20, no. 21, no. 22, no. 22a, no. 22b, no. 
22 (K1, K2, K3-roofing arms), no. 23 and 23a. Length of all works done to this date in this 
horizon is over 6.000m. Mentioned magnesite veins in this horizon in descend are 
expressed by raises. These raises at the same time represent a link to the higher horizon at 
elevation 602m. Relevant graphical documentation exist for all magnesite veins. 

 c/ XIV horizon at elevation point 480m. 

This horizon is most developed and most diverse horizon at the Goleshi mine. All ore bodies 
and magnesite veins known by now at Goleshi pit had been explored, prepared and 
exploited in this horizon. Also, according to the amount of ore and tailings that are being 
transported today through this horizon, it has the greatest significance for Goleshi mine. 
Graphical documentation with necessary geological documents exists for all explored 
magnesite veins in this horizon. 

 d/ XX horizon at elevation point 438m. 

All magnesite veins that were explored at higher horizons are noted and explored in XX 
horizon at elevation 438m. Previous exploration works have shown that magnesite veins 
with general strike direction of north-south (Maura no. 1, no. 14, no. 15, no. 21, 22 etc.) in 
dip outcrop towards lower horizon, except for magnesite vein no. 20 which is becoming 
thicker the deeper it goes, for now data obtained up to horizon at elevation 438m. 

Magnesite veins that have general strike direction east-west and northeast-southwest 
(Magura no. 22-roofing arms, no. 23a etc.) also have the tendency to increase thickness by 
going deeper. 

Below XX horizon at elevation 438m, magnesite vein Magura no. 1 was partly explored and 
opened. Higher volume of exploration works was not done due to technical issues and 
greater inflow of underground water. Detailed preparations are being done to activate this 
horizon and to continue exploration, both in magnesite vein Magura no. 1 and in other 
magnesite veins, which in dip direction reach to this horizon. 

It should be mentioned that drilling has proven spreading of magnesite vein Magura no. 1 up 
to the level of elevation 400m, so it can be expected in foreseeable time that level V horizon 
at elevation 400m will be subject to intense exploration, which will result in considerable 
increase in reserves. For the time being, the largest part of proven reserves through 
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exploration work done in last several years is between XX horizon at elevation 438m and 
XIV horizon at elevation 480m. 

Exploration is reported to have continued on from 1985 to 1990 in the form of underground 
drive sampling and mapping, surface and underground drilling and inter-level raise 
development sampling and mapping. Mining continued between 1985 and 1997 on the 4 
main levels and developed sub-levels. 

 

4.1 Historical Resource and Reserves 

The following section has been modified from the report entitled ñComplex organization of 
associated labor magnohrom ï refractory materials ï Kraljevo Work Organization Magnesite 
Mine and Industry Goleshi ï Magura, May 1985ò. 

It is important to note that these are historical estimates and are not reported in accordance 
or compliance with JORC code 2012 or similar CRIRSCO aligned international reporting 
codes for mineral projects and do not provide evidence of their existence on the project. 

Exploration works completed between 1964 and 1968 allowed a GKZ resource and reserve 
calculation at Goleshi, and the results are shown Table 4-1. These reserves were verified by 
the State Committee for Certification of Mineral Resources Reserves in its Decision number 
02 no. 6657/1-68. 

 

Table 4-1 1968 Reserves and Categories 

R e s e r v e s  a n d  c a t e g o r i e s  

A B A+B C-1 A+B+C-1 

653.150 1,468,763 2,121,903 439,950 2,561,863 

 
Based on exploration works between 1969 to 1971 (and the works completed from 1964) 
reserves of magnesite at Goleshi were recalculated and are presented in  
Table 4-2. These reserves were verified by the Committee for Verification of Mineral 
Resources Reserves of the Secretariat of Economy and Executive Council of the FR Serbia. 
 

Table 4-2 1971 Reserves and Categories 

R e s e r v e s  a n d  c a t e g o r i e s  

A B A+B C-1 A+B+C-1 

1,040,163 1,159,781 2,199,944 464,697 2,664,641 

 

Exploration works continued from 1972 to1975, albeit at a somewhat lower intensity. The 
updated reserves are shown in and Table 4-3 1976 Reserves and Categories. 

Table 4-3 1976 Reserves and Categories 

R e s e r v e s  a n d  c a t e g o r i e s  

A B A+B C-1 A+B+C-1 

868.496 1,098,737 1,967,233 481,942 2,449,175 
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In period from 1975 to 1979 the intensity of exploration works in the Goleshi mine 
significantly increased. 

An estimate of magnesite reserves at Goleshi was completed on the 31st of December 
1979. Reserves were verified by the Committee for Verification of Mineral Resources 
Reserves of Kosovo. The status of the verified reserves is presented in Table 4-3 above. 

Table 4-4 1979 Reserves and Categories 

R e s e r v e s  a n d  c a t e g o r i e s  

A B A+B C-1 A+B+C-1 

656,536 764,807 1,421,343 880,628 2,301,971 

 

According to the reports, sampling of the deposit was done in accordance with applicable 
regulations (Regulation on Classification and Categorization of Reserves of Mineral Raw 
Material and Recordkeeping ï ñOfficial Gazette SFRY no. 53, dated 19 October 1979ò). 

The author interprets the regulations for exploration, estimation and reporting of mineral 
resources and reserves as similar to the Russian GKZ. 

 

4.2 1984 Historical Resources and Reserves Estimates 

This section has been modified from the report entitled ñComplex organization of associated 
labour magnohrom ï refractory materials ï Kraljevo Work Organization Magnesite Mine and 
Industry, Goleshi ï Magura, May 1985ò, and provides the most detailed explanation of the 
Goleshi deposit modelling and estimation inputs and methodologies. 

The most recent known historical resources and reserves estimated were completed in 1984 
with a reporting date of 31st December 1984. 

It is important to note that these are historical estimates and are not reported in accordance 
or compliance with JORC code 2012 or similar CRIRSCO aligned international reporting 
codes for mineral projects, and do not provide evidence of their existence within the project. 

 

4.3 Method for Estimation  

The estimation of ore reserves was done using the method of geological blocks or a 
polygonal block model. Deemed as the most suitable for this type of narrow vein deposit. 
Outlines of blocks were determined based on data from exploration works and interpretation 
of geological characteristics of accessed parts of the deposit.  
Calculation of reserves was done with status as of 31.12.1984. Calculation included 
magnesite veins Magura no. 1, 20, 14, 15, 30, 29, 22, 21, 21a, 28, 26, 27 and veins Mirena 
no. 2, 3 and 4. 

Polygonal blocks outlined in long section (figure 4-1) for each vein were filled with the average 
grade from sampling for that area based on channel and drilling data and then the block 
volumes and tonnes were added up to give a total grade-tonnage report, as shown in Table 
4-5 below. 
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Figure 4-1 Block cross-cut 
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At Goleshi, the thickness of the ore body was determined by measurements at every 2 
metres and an average value obtained. 

The real height of the vein was taken for the height of blocks and sampling of the veins was 
done every 10 meters along strike. A generic bulk density figure of 2.9 g/cm³ was used 
which included magnesite and waste rocks. There are no separate figures located to date. 

 

4.4 Classification and Categorization of Historic Magnesite Resources 
and Reserves  

According to the regulation on classification and categorization of reserves of solid mineral 
raw material and recordkeeping ï ñOfficial Gazette SFRY, no. 53, dated 19/10/1979ò the 
Goleshi deposit falls into the II group of first sub-group of magnesite deposits. 

The categorization of magnesite ore reserves was done based on the above regulation. As 
most of the exploration works was done before enacting the newest regulations, the 
timeframe between certain programmes will not fully satisfy applicable regulations. However, 
the Goleshi mine was producing magnesite for more than 50 years and some estimation 
procedures have been observed.  

The resource categories were determined based on data from exploration works (drill holes, 
galleries and raises), as required by the regulations. 

The author interprets the regulations for exploration, estimation and reporting of mineral 
resources and reserves as similar to the Russian GKZ system. 

The amount of ore reserves was determined as per the aforementioned blocks. The block 
profile was set as per the strike of magnesite vein and the square area of blocks was 
calculated geometrically, where the lengths were read off the levels, while height was 
determined based on exploration works done on vein dip.  

Real length and height and formula used for calculation of square area will not be shown in 
the textual part, but rather it will be shown in a separate attachment no. 60. In following table 
no. 39, we will show the magnesite reserve as of 31.12.1984. 

 

Table 4-5 Magnesite reserves at Goleshi as of 31/12/1984 

Vein A B A+B C1 A+B+C1 

Magura no. 1 with branches 
Magura no. 20 
Magura no. 14 
Magura no. 15 
Magura no. 30 
Magura no. 29 

Magura no. 22 ï underlying, 
overlying and south branch 

Magura no. 21 and 21a 
Magura no. 28 
Magura no. 26 
Magura no. 27 
Mirena no. 2 
Mirena no. 3 
Mirena no. 4 

211,434 
93,831 
55,645 
47,626 

- 
- 
 

62,915 
30,596 
9,227 
5,278 
5,957 

16,652 
- 
- 

114,937 
167,722 
43,899 

150,433 
33,505 
18,453 

 
86,338 

- 
9,396 
7,349 
5,464 
1,827 
16,146 
38,287 

326,371 
261,553 
99,544 

198,059 
33,505 
18,453 

 
149,253 
30,596 
18,623 
12,627 
11,421 
18,479 
16,147 
38,287 

126,751 
154,583 
67,748 

420,516 
78,292 
21,878 

 
126,434 
40,021 
3,107 
7349 
3,642 
913 
870 

3,977 

753,122 
416,136 
167,292 
618,575 
111797 
40,331 

 
275,687 
70,617 
21,730 
19,976 
15,063 
19,392 
17017 
42,264 

 T o t a l : 539,161 693,757 1,232,918 1,056,081 2,288,999 
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4.5 2008 Historical Resources and Reserves  

This section has been modified from the 2008 research report titled ñIstrazivanje, 
otkopavanje, Prerada Rude Magnezita I Dunita, Mart, 2008, Maguraò completed by two 
experts from Magnohrom Kralevo, and an expert of MIM GOLESHIò, report prepared in 
Serbian language and summarised in 2018 report in English language ñCurrent Geological 
Reserves Of Raw Magnesite Ore in MIM GOLESHI - I with short explanationò. 

The 2008 study is understood to represent the most recent review and evaluation of 
remaining resources for the project. 

The report presents total pre-mining geological reserves of Magnesite (MgCO3), according 
the exploration work from year 1964 ï 1990 of approximately 4.25 million tonnes in A, B and 
C1 categories (Table 4-6). The average grades for the resource / reserve tonnages are not 
presented. 

Table 4-6 Pre-mining geological reserves of magnesite according the exploration work from 
Year 1964 ï 1990 

Category  Quantity (t) 

A 950,000 

B 1,300,00 

A + B 2,250,00 

C1 2,000,000 

A + B + C1 4,250,000 

 

The 2008 study considers depletion through mining operations up to 1997, and presents 
current historical resources and reserves by horizon, and as total remaining, as presented in 
Tables XX to XX below. 

2008 historic magnesite reserves, above horizon XX, P = 438 m, are given in Table 4-7. 

Table 4-7 Historic magnesite reserves, above horizon XX, P = 438 m 

Category  Quantity (t) 

A 426,833 

B 459,387 

C1 615,460 

A + B + C1 1,501,680 

 

2008 historic magnesite reserves under horizon XX, P = 438m (reserves of horizon XXI), are 
given in Table 4-8. 

Table 4-8 Historic magnesite reserves under horizon XX, P = 438m 

Category  Quantity (t) 

A 91,850 

B 201,976 

C1 474,776 

A + B + C1 768,602 

 

2008 historic magnesite reserves (above horizon XX and below horizon XX), are given in 
Table 4-9. 
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Table 4-9 Historic magnesite reserves (above horizon XX and below horizon XX) 

Category  Quantity (t) 

A 518,683 

B 661,363 

C1 1,090,236 

A + B + C1 2,270,282 

 

2008 historic magnesite reserves in open pit ñSHPATIò are given in Table 4-10. 

Table 4-10 2008 Historic magnesite reserves in open pit ñSHPATIò 

Category  Quantity (t) 

A 25,599 

B 35,507 

C1 68,390 

A + B + C1 129,496 

 

2008 total historical magnesite reserves above horizon XX, below horizon XX and open pit 
ñSHPATIò are given in Table 4-11. 

Table 4-11 Historical magnesite reserves above horizon XX, below horizon XX and open pit 
ñSHPATIò 

Category  Quantity (t) 

A 544,282 

B 696,870 

C1 1,158,626 

A + B + C1 2,399,778 

 

In the 2008 report, the total remaining historic resources and reserves are also presented 
with mechanical losses included. The 2008 total geological magnesite reserves (above 
horizon XX, below horizon XX and open pit ñSHPATIò, after reducing quantity by 1.72 % 
(mechanical losses) are given in Table 4-12. 

Table 4-12 Total geological magnesite reserves  
 (Above Horizon XX, Below Horizon XX and Open Pit ñSHPATIò, After Reducing Quantity by 1.72 %) 

Category  Quantity (t) 

A 534,927 

B 684,892 

C1 1,138,712 

A + B + C1 2,358,533 

 

Table 4-13 below details the quantities of historic resources including the standards 
elements that are relevant for the quality of a product. 
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Table 4-13 1984 Estimated resources and reserves along with grade information 
(Tonnages Incorporate -1.72% Mechanical Losses) 

 
 

4.6 Reserves in Pillars and Panels  

The report entitled ñComplex organization of associated labor magnohrom ï refractory 
materials ï kraljevo Work Organization Magnesite Mine and Industry Goleshi ï Magura, May 
1985ò suggests that there is potential ROM supply contained within the pillars at the mine, 
which are not accessible until the end of the mine and final retreat.  

These reserves are shown in Table 4-14 and are also included in the final total of reserves 
but should be considered ñoff-balanceò as they are not accessible until the mine closes. 

Table 4-14 Reserves contained with pillars at Goleshi 

Vein Level Block 
Category of reserve in tons 

A B A+B 

1 2 3 4 5 6 

Magura no. 1 

IV to surface 
X ï IV 

XIV ï X 
XX ï XIV 

1,2,3, 
4-13 

14-18 
21-26 

15,536 
22,592 
26,172 
40,875 

- 
- 
- 
- 

15,536 
22,592 
26,172 
40,875 

TOTAL ñ ñ 105,185 - 105,185 

Magura no. 
20 

VI to surface 
XIV ï 545 

2 
14,38 

4,698 
6,344 

- 
- 

4,698 
6,344 

TOTAL ñ ñ 11,042 - 11,042 

Magura no. 
14 

III to surface 
526 ï III 

480 ï 526 

5,6 
14,15 

17 

7,685 
6,585 
3,300 

- 
- 
- 

7,685 
6,585 
3,300 

TOTAL ñ ñ 17,570 - 17,570 

Magura no. 
15 

III to surface 17 5,655 - 5,655 

TOTAL ñ ñ 5,655 - 5,655 
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Magura no. 
21 

XIV ï 545 
XX ï XIV 

3 
6 

16,321 
10,278 

- 
- 

16,321 
10,278 

TOTAL ñ ñ 26,599 - 26,599 

Magura no. 
21a 

XIV ï 545 2,3 3,997 - 3,997 

TOTAL ñ ñ 3,997 - 3,997 

      

Mirena no. 2 
690 to surface 

690 below 
1 
2 

16,652 
- 

 
1,827 

16,652 
1,827 

TOTAL ñ ñ 16,652 1,827 18,479 

Mirena no. 3 720 ï 690 1,2,3,4 - 16,147 16,147 

TOTAL ñ ñ - 16,147 16,147 

Mirena no. 4 
730 to surface 

730 below 
1 
2 

- 
- 

31,398 
2,750 

31,398 
2,750 

TOTAL ñ ñ - 34,148 34,148 
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5 Geological Setting and Mineralisation 

5.1 Regional Geology  

The regional geology consists of various varieties of peridotite and residues of the 
weathering crust on peridotites, which have relatively little distribution. South of the deposit, 
peridotites are in contact with a diabase-chert formation and in the eastern parts of the 
terrain, isolated tertiary formations are observed. 

The oldest rocks in this terrain belong to a diabase-chert formation, in which the Middle and 
Upper Jurassic is the most distinguished. The diabase-chert formation is mostly built of 
phyllite and sericite schists and quartz metaconglomerates and metasandstones have 
considerably less distribution. The peridotite lies across the diabase-chert formation and the 
peridotite is of Upper Jurassic age. 

The peridotite forms Goleshi massif and from a metallogeny point of view, they represent the 
most interesting rocks in the winder area. 

In terms of mineral composition, peridotites are essentially the same. The differences 
between the varieties of peridotites occur in quantitative content of orthopyroxene and 
clinopyroxene. 

The Goleshi massif was built, for the most part, out of harzburgite, dunite, serpentinized 
harzburgite, dunite and serpentinite with Harzburgite dominating the central part of the 
massif. (Figure 5-1 Geological map of Kosovo). 

Mineralogical testing, performed on several specimens, have shown that these rocks are 
made of olivine, enstatite and small amount of monoclinic pyroxene and accessory chromite. 
Grains are different in size, and among them the largest is enstatite, and sometimes olivine. 
Olivine is the predominant mineral, accounting for up to 90% when the rock becomes 
enstatite-dunite. In fresh rock, it is light green in colour and there is very little presence of 
monoclinic pyroxene. It usually makes about 1% of the rock, very rarely 3%. Chromite is 
present in negligible quantities, usually less than 1%. 

Dunite usually occurs in the south-east part of Goleshi massif, close to villages of Medvece 
and Vrelo. Dunite from the Medvece deposit is very interesting because it occurs in 
economically large concentrations.  

During 1969 and 1970, this dunite deposit was thoroughly explored by drilling and proven 
reserves amount to over 100,000,000 tonnes. Mineralogical testing has shown that this rock 
is mostly composed of olivine, pyroxene, enstatite and chromespinelide. As for secondary 
minerals, serpentine and iron oxides arise. 

Olivine appears in the form of a grain, mostly irregularly shaped. It is fresh, although along 
fissures and cracks, serpentinization is observed. Enstatite grains are of different size and 
are for the most part, smaller than the olivine grains. They have prismatic form and there are 
frequent occurrences of their transformation into bastite. Chromite grains are rare and show 
octahedral form and the rock structure is hypidiomorphically granular. 

Serpentinite occurs in smaller parts and build peripheral parts of Goleshi massif. All 
transitions from fresh harzburgite to serpentinite are established. Colours are dark green or 
dark grey to black. They consist of mesh and latticed serpentinite, chromite, iron oxide and 
relic olivine and pyroxene. 

The process of serpentinization of peridotite is of different intensity. Intensively serpentinised 
peridotite are localized mostly along the underlying bed of the peridotite massif. 
Serpentinization is the most widespread and basic process of automorphic transformation of 
peridotite rocks. Apart from serpentinization, the processes of thermolytisation, 
antigoritisation, silification and limonitisation of peridotite is also observed. 
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At Glavica, which is located in the immediate vicinity of the mine, the weathering crust is 
isolated, below which, mesh magnesite ore occurs. In this locality, preparatory works were 
being done for open-pit exploitation of nickel and cobalt. 

Due to the special significance of the weathering crust at the magnesite deposit, more detail 
is provided on the products of peridotite in surface conditions, namely of the peridotite 
weathering crust, which is preserved in certain parts of the Goleshi massif. The most 
complete profile of the weathering crust was preserved at Glavica where the upper horizons 
of the weathering crust had been partially observed which have eroded in other places. 

In the profile of the weathering crust, looking top to bottom, the following is found at the 
locality Glavica: 

a) Ochers >10m; 
b) Ochers pervaded with opal (birbirite) 5-10m; 
c) Nontronite 5-10m; 
d) Leaching and cerolite serpentinite 

with mesh magnesite 35-50m; 
e) Fresh dunite 

Overall thickness of weathering crust: 60-80m. 
 

Vein magnesite and other linear forms of the weathering crust can go to much greater 
depths, in excess of 300 m.  

Erosion of the weathering crust was completed before the deposition of tertiary sediments, 
but at the time of their deposition, as observed by serpentine breccia found in these 
sediments. However, the most intense erosion was done after the deposition of the Tertiary 
sediments and subsequent elevation of the terrain. The weathering crust ages between the 
Late Cretaceous and the Eocene. 

East and south-east rims of the Goleshi massif were built of Pliocene sediments that overlay 
older rocks. These sediments are deposited in the Kosovo basin and are mostly represented 
by; sand-clay, clay, sand and terrace gravels.  

To this date, no occurrences of sediment magnesite have been found in these sediments, 
but considering the geological conditions near Kosovoôs lakes, as well as observations of a 
peridotite weathering crust, all conditions for sediment magnesite genesis exist and should 
represent an exploration target. 
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Figure 5-1 Geological map of Kosovo 

 








































































































































































































































































































