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General country information

G

ol

Montenegro is a sovereign state in South-eastern
Europe. Population: 622.099. Higg : : ; -y
Geographic position: between N 41952 and 43932 : - f <7 s Py

and between E 1826 and 20°21. a0 Yo ' = '

State area: continental part 13812 km?; at the sea
8.500 km?.

Length of the Adriatic coast is 293 km..

Border countries: Croatia, Bosnia and Herzegovina
Serbia, Kosovo and Albania.

The capital: Podgorica, population 185.937.
Classified by the World Bank as an upper middle-
income country

Member of the UN, the World Trade Organization,
the Organization for Security and Co-operation in
Europe, the Council of Europe, the Central

European Free Trade Agreement and a founding
member of the Union for the Mediterranean.

‘‘‘‘‘‘

Candidate for joining the European Union and
NATO.

GDP for 2014: 3 billions 425 million Euros
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Overview of legislation in Montenegro

Property on mineral resources

* Law on state property (“Official Gazette of Montenegro ”, No 21/09)
The mineral wealth, as wealth of general interest, is owned by the state and can be used
under the conditions and in a manner determined by law.

The Mining Law (“Official Gazette of Montenegro ”, No 65/08, 74/10)

By mineral wealth, in terms of the Mining Law, are considered all organic and inorganic
mineral resources in solid, liquid and gaseous state, that are located in the primary
deposits, as well as technogenic (secondary) mineral raw materials which are formed
through the process of exploitation.
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Overview of legislation in Montenegro

The right to exploration and exploition of mineral resources

* Law on concessions (“Official Gazette of Montenegro ”, No 8/09)

Concession is the right to use natural resources, commonly used goods and other goods of common
interest, which is owned by the state, subject to payment of concession fees by the concessionaire.
The subject of the concession can be exploration or exploitation, or exploration and exploitation of
mineral resources

* Annual Work Programme for concessions is made by the Government

* Establishment of the Commission for Concessions

* The process of granting concessions: an initiative of the relevant authority or an interested

party initiative

* Concession Act - the main document on which the proceedings for granting concessions is

based

* The model of giving concessions: public bidding in an open, two-stage and shortened procedure

* The conclusion of the concession agreement and establishing the concession fees

* Expropriation concession area / getting rights to use the area if the area is state-owned / buying

/ leasing

GEOLOSKT

ZANVOD
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Overview of legislation in Montenegro

Detailed geological exploration

* Law on geological explorations (" Official Gazette of Montenegro ", No. 28/93, 27/94, 42/94,
26/07, “Official Gazette of Montenegro ”, No 28/11)

* Project of detailed geological research, revision of the project, revision clause

* Approval for conducting detailed geological research, performing research, monitoring and control of
geological inspection

* Study on classification, categorization and calculation reserves of mineral resources, revision of studies
and verification of the reserves

* Procedures and deadlines for performing detailed geological research

* Licence for performing geological exploration
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Overview of legislation in Montenegro

Exploitation of mineral resources

* The Mining Law (“Official Gazette of Montenegro ”, No 65/08, 74/10)

* Exploitation can be performed by a company which has the appropriate license, on the basis of the concession
agreement

* Law defines the competences of the: Government and Ministry of Economy (Administration Body competent for
mining)

* State plan for exploitation of mineral resources

* Licenses for: exploitation of mineral resources and for the creating of mining projects

* Approvals and consents for the exploitation of mineral resources and others.

* Mining works are performed in accordance with the technical documentation for the construction of mining works.

* Monitoring and control of mining inspection

* Law on exploration and production of hydrocarbons ("Official Gazette", No. 41/10 and 62/13)

* Law on Waters ("Official Gazette", No. 27/07)
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Overview of legislation in Montenegro

Evaluation of Environmental Impact

The law on the assessment of environmental impact (" Official Gazette of Montenegro ",
No. 80/05)

* decide on the need for evaluation of environmental impact
e determine the scope and content of an environmental impact study

* decide on the approval of the study
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Metallogenic units of Montenegro are part of
the regional metallogenic units exceeding its
territorial boundaries

After: Jelenkovi¢ R. i dr., 2016: Strategic mineral resources of
Serbia and legislation, MINATURA2020, Beograd, 2016

ZAVOD ZA GEOLOSKA ISTRAZIVANJA/ GEOLOGICAL SURVEY OF

www.geozavod.co.me

Tetis-Eurasian metallogenic belt

ABCD: Alpine-Balkan-Carpathian-Dinaric
metallogenic and geodynamic provinces

Black Sea

Houm, \
r—

lonian Sea



4330 |
o7
4318 [ o
>
fonianSea

- | DURMITOR METALLOGENIC ZONE

. - HIGH KARST METALLOGENIC ZONE
A5 1 » "
-
‘ 11 KUCKA METALLOGENIC SUBZONE
Ill STAROCRNOGORSKA METALLOGENIC
SUBZONE
o IV | v BUDVA-CUKALI METALLOGENIC ZONE
V | VADRIATIC METALLOGENIC ZONE
¢ -

43'30°

4215 |

42'00

18730

18'45'

Author: S. Radusinovic,
MSc; eng: geology-2015;

N

¢

Ny,

[ed

PARRA
IANNEY ARy

VLN 3, (o2

ASRNS, % N T
RSN ™ PR
A OIN aNSE s
ARORIDTNNN,  HLIR?
URSESETALERNNS

RIS
Ll O
e

‘b i\\ﬂ\\"\\'\\‘i‘\\'\“"

I QUATERNARY FORMATIONS: moraine, glacio-fluvial sediments,
diluvial and alluvial sediments

NEOGENE LACUSTRINE SEDIMENTS: marls, clays, sends, marl

limestones and coal

JURASSIC DIABASE CHERT FORMATION: sandstones, shales, and

cherts with diabases and spilites

FLYSCH FORMATIONS: sandstones, siltstones, marls,
breccias,

sandy and marly limestones ; %
. a)Eocene age, b)Paleogene age, ¢} Jurassic-Cretaceous
[ and Cretaceous-Paleogene age d)Middle Triassic age

VOLCANIC ROCKS: andesites, dacites, diabases, spilites,
keratophyres, quartz keratophyres

CARBONATE ROCKS: limestones, dolomitic limestones and
dolomites,

a)Cretaceous age, b) Jurassic age i c) Triassic age
BUDVA ZONE: clastic, carbonate, volcanic, volcanic-sedimentary
and flysh formations, of Mesozoic and Paleogene age

PALEOZOIC AND LOWER TRIASSIC ALUMINOSILICATE ROCKS:
c 3 shales and schists.

REVERSED REGIONAL DISLOCATIONS

Metallogenic reonization map of Montenegro

www.geozavod.co.me

Lithological map of Montenegro
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REPUBLICKS ZAVOD 27 GEOLOSKA ISTRAZIVANIAL FODGORICA
THE INSTITUTE FOR GEOLOGICAL EXPLORATIONS 0F MONTENEGRO, PODGORICA
Posctas lodanfs “Geslothog ghavaita® haj. VI, 1973
Sepurese ovuses of Gevoghon! Budtioom, vek. XVE 1999

METALOGENETSKA KARTA CRNE GORE

METALLOGENIC MAP OF MONTENEGRO
1:200 000

Autor: dr MARKO PAJOVIC
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I/1 ORE REGION OF KOVAC (Ba, Hg)
1/2 ORE REGION OF LJUBISNJA (Pb, Zn)

1/3 ORE REGION OF KOSANICA (Cu)

1/4 ORE REGION OF SINJAVINA (bx)

1/5 ORE REGION OF BOAN (Hg)

1/6 ORE REGION OF BJELASICA (Pb, Zn, Hg)
1/7 ORE REGION OF SJEKIRICA (Pg, Zn)

11/1 ORE REGION OF PIVA (bx)
11/2 ORE REGION OF VOINIK & MAGANIK (bx)

11I/1 ORE REGION OF WESTERN MONTENEGRO
(bx)

-

S

Pajovi¢. M., 1999: Metallogenic map of Montenegro — northern part

ZAVOD ZA GEOLOSKA ISTRAZIVANJA/ GEOLOGICAL SURVEY OF MONTENEGRO

www.geozavod.co.me



hoiEncEG-NovI

SPISAK LEZISTA | POJAVA CVRSTIH MINERALNIH SIROVINA
IRENCES)

(LIST OF ORE DEPOSITS AND OCCU)

ounvorenK
ey

BIRARRRERERINE

S 5
Soo oot g

VAT

°

ey
cxve sowami o)
P
——
e 28 e
by freeny
e S ey
S il
i ey
o P S
freepiey Pl
Comei St
) ey
ey
ey
ey
s frema
e brire
et oy
A ot iy
Sk 31 Dot 6 e
K 31 Ty Y
frotad W ARA A iy
o) ey w i\
Devits vemim A Y
sy ey n e
b Ao K 1 n
po) MrCLN AN DOVABKOVEASC W KRARGEAAC
D T o » y
ey s o . e n @
Bt 4 i »”
o i »
= »
o n
n
. o -
2 Bulem o -
B Mt !
T
e
B s
ol
B oamih h

KR AR
ourrsed

- o
ey
o maaTo
wous/cou

PR e——
bty
iy
s Gd
B e i
@ s
b ey
o Oaow e
o o ls
prra e )
B R
8L oot ta
S G
TGOz I
oy
ot cuacs.
Envesvones

B8 Ledeiee 28
& e
B g
B oease
gy
Py
i e Y

FREERERRRARREE

(@]

NEOALPSKE FORMACUE (A)
(NEOALPINE FORMATIONS)

TINENTALNE TVORIVINE KVARTARA
CONTINENTAL DEPONITS OF QCATERNIRT)

JEEURSKA UGLIONOSXA FORMACTIN: MOCH
(CUSTRINE FORMATION WTTH COME. MOENE)

MAKINSKOMAKICNN TERIGENO KAKBONATNA
MACUAMIOCEN

NARINE SRACKISH TERRIGENOUS CARSONATE

AN AN

MEZOALPSKE FORMACLIE (A )

(MESOALPINE FORMATIONS)

LA TG

RRECNACIA L Mum
DOKKTA, OCEN IADKANGKA.
(TERRGENOCS.FLISCIL FORLATION WTTH
CAMCLITE (MESTONS 9 LOGING WALL
OF RACNITES: EOCENE, ADRHIIC 20VE)

FLISNA TERIGEND KARBONATNA FORMACL
KREDA PALEOGEN: ZONA BUDVA | VISOKI KRS
R RO ORI
CRETACEUS.MHETOGENE. BUDVA 205% A

DURMITORSK! FLIS KRSDA PALEOGEN
\DURMITOR FLYSCH, CRETACEUS PALEOGENE)

FLTOVINAARBOATAA FORMACU

OF CRETACTOLS BAUNITES ANO
FooTRALL OF £00 e RACTES

UPPER CRETACEOUS

SIICUSKO KARIONATNA PELASKA TORMACTIA:
KRV 2% WLV (TACDOLS CARDONATE
PELIGK FORMATION. CRETACROUS. SLORA Z0NF)

TERIGENA FLISNA FORMACUAL JURA KRFDA

Dowsiia (.-m.u u DI KREDA MIALLOW
e cat GRAEATION. NANGING WALL OF
JURARSC RACNTES 4D POOTWALL o cacraceoos
BRALNITES. CPPER JURASSIC-LONER CRETACEDL

*SKE FORMACLIE (A)
(PALEOALPINE FORMATIONS)

| DUARAZBOINACKA TORMACI: 2 DUABAZ

FSUITL 1) TERNEN! 1 SILICUSK! SEDRMENTE
GOXNIA JURA (DARASE CHERT PORMATION

S DRIRASE ANOSAUTE ) TEAIGENOUS 48
SUKTOUS SEMENT, UPPER RS

SISO AN TERIGENA FELASKA
GORN TRIAAS URA. Z0NA BLOV
LS CARSOATE TERICEOLS PELAG

1 ORIEATION, UPPER TRIASSSURSSC: 80DV 2OV

YA POVLATA

!lIIIIIIIII

1/8 ORE REGION OF VISITOR (Pb, Zn)
1/9 ORE REGION OF CAKOA (Pb, Zn)

11/3 ORE REGION OF PREKORNIC (bx)

11I/2 ORE REGION OF ORIJEN (bx)
11I/3 ORE REGION OF CEVO (bx)

V/1 ORE REGION OF BOKA KOTORSKA (bx)
V/2 ORE REGION OF ULCINJ (bx)

LEGENDA - LEGEND

GEOLOSKE FORMACWE (GEOLOGICAL FORMATIONS)
ALPSKE FORMACWIE (A) (ALPINE FORMATIONS)

ANUZISKS KRECKIACH DOLOMITY
CANIIAN LAESTUNES AND DOLOMITES)

ANDEZITY | DACTT) ANDESITES 40 DACITES)

KERATOFIRI | KVARCKERATOI I
RER(TONITRES AND @ KEXATOPITRES)

ANDEFITBAZALT ANDESTTE- RIS ULTS)

RO AOTEY

OUARAZE SPLITH OABSES 4N SPUITES)

TUFOVL TUSTTL BOZXACL LARORCH | KRECNIACH
[TUPFS TURFITES, CHRRTS AND LIMESTONES.

LADINSKI KRECKIACT SA | BEZ ROINAC
TEADLAN EAESTONES STTH OF WU T CHERT)

ICNE 1 DAIKOVSKE STUNE DIGKITSKOG SASTAVA

RUDNE FORMACWIE (ORE FORMATIONS)

HIDROTERMALNE FORMACUE
(HYDROTHERMAL FORMATIONS)

020000000

RN SULFIDNO MAGNETITSKA
KR SULHIEAGNETTTT)

SULTIONA POLMETALICNA

UL POCINETLC
WALKOZIN-KOVEUN-HALKOPIRITSKA
IUALCOCITE CONELLITE: CILCOPTRITES
PIRSY HALKOPIRIT-SORNITSKA

(PYRITE CHALCOPYRITE-SORNTE)

e

TSA €AY
PRST-TROTISKAPTRITE PYRRINOTITS)
PRITSKA PTRTE)

MEATITSKA QST
GETITAONONITI GORTHITELNONTTE)

REZOTILAZOESTN
CHRISOTLE ANESTOS)

VI AND DIRE ROCKS: oSN

TURIGENA FLSNATORMACUA AN 2080
BN IV SORI KIS ERRGEAGCS
1 NP BUWA TN N A RARST)

TORMARUA: DONN TRIAS SHALLOW RATTA
TERRIGENOCS CARSONATE PORMATI
LOwER TRASSTC)

FROBALSKA THRIGENA FORMACUA,
FLMO.TRUAS (CQUSTAL TERBIGENOUS

FORMATION. PN TRIASSC,

KALEDONSKO-HERCINSKE FORMACLIE (CH)
T -HERCYNIAN .

SEDIENTNE FORMACL
R/

(HYDROTHERMAI

E
L VOLCANIC-

SEDIMENTARY FORMATIONS)

NANOSNE FORMACHE
(ALLUVIAL FORMATIONS)

W KVARCA (QUORTZ)

OHD T2 MINERALA (12 MINERALS)
KOMPLEKSNE EGZOGENE FORMACLI
(COMPLEX EXOGENOUS FORMATIONS)

WP CRVENI BOKSITA (D BALXITES)

FORMACUE CVRSTIH KAUSTOBIOLITA
(HARD CAUSTOBIOLITHES FORMATIONS)

MK MK UGALY (VT BROUN €L
MEKO-TVRDIMRK) LGALY (SOFT-JARD SAOUN COM)
VRIS MRKI UOALI LKD) BROUY (O

KAMIN UGAL) (H7OMINOLS €O
FUMINOZNS SKRILICKRECNIACE
(ATTOMINOLS CHALES UNSTONES

in NACHA
~ernerc v oy ost unmn

S TimRorimninn
§5 | Sosoremson viiowsoess:

2§ | sconmxn anmmomses rowcae ]

ISULPHIE POLTMETALLAC ¥TTH CINKARAR AND BANITEY
SULIIONA POCIMETALICNA (SULPTIDE FOUNETALLIC)
PURITAALKOSRITSKA (PIRIFE- CHALCOMAITES

MAGNETITSRO NIMATIFSKA 54 SULIDAA
\NAGNETITE NENATITE WITH SUPWDES)

&
3
-

STRUKTUR?

_E_

TR BORSTA oA X mm BOKAITA:
10

TR SR
s ST roTACs

ASA (OLCNOGENETIC SEDMENTARY
PRI G WDLLY TS

i E

PLITKOVOONA KARBONATNA FORMACHA
PR (TALLOW ATER CARSONATE

TERIGEN KARBONATNA FORMACUA
KASBON-PERM (TERRIGINOCS CAPBONATE
PORMATIRY. CARN EROUS PEENLAN)

TERIGENA FORMACTA DESONKARION
ITESBIGENOUS FORMATION, DEVONN.
ChnsonFERot

E OZNAKE (STRUCTURAL SIGNS)
(GOLORKA GRANKC
ool BOUNDAY

OSA SINKLINALE (405 OF STNCLING

5% PREVINUTE 1L NOEGLE SINKLINALE
XIS OF OVERTURNED SYNCUNE)

088 ANTIKLISALL (408 OF ANTICUISG)

S PREVRNUTE 11 FOLEGLE ANTIRLINALL
AXIS OF OVERTURNED ANTICLINE)

RASIED 4027
CHLOKRALRSTI FR0VT OF OVERTHRUST)

CHLONAVLAKY FR0NT OF N4PPT)

VULKANOGENO-S
(VOLCANIC-SEDIMENTA

e
AND TRACE OF OTHER SULIINDES)

DIMENTNE FORMACHE
JARY FORMATIONS)
HEMATITSKA QIEMATITT)

AANGANT
ANGAN

ROLLZIT IRALNITSK)
RO STE BRAUITEY

ENTONTSKIN GLINA (RNTONITE CLAYS)

E FORMACUE

EGZOGEN
(EXOGENOUS FORMATIONS)

=a
-
-
-
=
-
=
o)

GETITSKA iGoxTHITE)
WL BOKSITA (WHITE BAUXITES)
CEMENTNOG LAPORCA (CEMENT MARL)
OPEKARSKIN GLINA (RRSCK CLAYS)

SLICIKIN STUESAROZNACA
(SLICEOUS ROCKS. CHERTS)

DOLOMITA (BOLOMITE)

(ARCHITHCTORAL SLALDNG STONE

THRICKOG KAMENA (THINICAL STONE)
GRA (TRAVERTING)

88 [ Wekanoomorsmomia

S| ke et o =
St = =

21 =

£ [\avoss

& briitivoy am -

25| soumaxsarazomia .

2| KO o o o

TR TOROLTT —

WLARD CASTOROUTHES: ]

NETSKA EPOHA / PERIODA
muuoGE\lrLroul/rumm

(@
() Mezomrscamisonre
Q
() mirowrsa oasosmn
@)
[ IORFOLOGLIA ISKLOFRUDNILTsELA
LE BODIES)

RRIGULAR SHAPE)

(= [ —————
2
@ socrwstamima gaxmcvLan sooes:

() _mmoscmomsooss

ISKE: ANOMALUIE (GEOUHE VICAL ANOVALIES)
J ANOMALIE ROTOCNIIF SETIMENATA A~ 45 (STREAMSEDIENT ANOMALIS |
maa] G | iy -

. . .

M OUAIE ISR x5 G AR
7a Cutlp M a

a A

G .

Pajovi¢, M., 1999: Metallogenic map of Montenegro — southern part

ZAVOD ZA GEOLOSKA ISTRAZIVANJA/ GEOLOGICAL SURVEY OF MONTENEGRO

www.geozavod.co.me




Deposits and occurrences of mineral
resources of Montenegro

28 kinds of mineral resources were discovered
in Montenegro

* 15 have been exploited (3 MMR, 11 NMR, 1 EMR)

e 23 kinds of mineral resources have the
economic importance

*  Metallic mineral resources (MMR):
— RED BAUXITE
— LEAD AND ZINC

— COPPER
— MERCURY

— Occurrences of MANGANESE, IRON,
TITANIUM, CHROMIUM AND RARE EARTH

ELEMENTS IN BAUXITES

* Energy mineral resources (EMS):
— COAL
— OIL AND GAS.

cocsa 2ZAVOD ZA GEOLOSKA ISTRAZIVANIJA/
GEOLOGICAL SURVEY OF MONTENEGRO
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LEGEND
RED BAUXITES
DEPOSITS:

LLIVEROVICL 2 ZAGRAD, 3 KUTSKO BRDO, 4 DBURAKOV DO,
SBIOCKI STAN, 6STITOVO | 11, 7.GREBENICL 8 BOROVA
BRDA, 9.CRVENJACL 10.BRSNO, 11 CORNJOPOLISK] VIR 12
MAOCICL 13.CRVENA KITA (GNJILAVI DO), 14.DRAGALS
L £10MSING AREAS FOR EXPLORATON
e LEADANDZINC
1 <x|~||\ THENA, 2 BRSKOVO

D 500 1150G AREAS FOR EXPLORATON

1LVARINE
‘ PROMISING AREAS FOR EXPLORATON

MERCURY

OCCURRENCES:
LARSLANOVINA, 2 RAJSICL 3 BIELOJEVICL, S KRNJA JELA
(BOAN), 5. SPIC (SUTOMORE)

* AREAS WITH MERCURY MINERALIZATION

COAL
W prrosiTs:
LPLIEVLIA, 2 MAOCE, 3. BERANE, 4 POLICE

AREAS WITH LACUSTRINE SEDIMENTS AND COAL




Deposits and occurrences of mineral
resources of Montenegro
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Metallic mineral resources (MMR)

Red bauxite :

* deposits and occurrences are widespread in
the central and less spread in southern parts
of Montenegro and represent the major
metallic mineral deposits.

* 30 deposits and 150 occurrences of the red
bauxite were discovered, in three geological
periods: during the Triassic, Jurassic and

Early Paleogene.

* The most important red bauxite reserves are
located in the wider area of the Niksic, where
largest karst red bauxite deposits were
discovered: Liveroviéi | and Il, Zagrad, Kutsko
brdo, Djurakov do, Biocki stan and Stitovo | and
1.
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Metallic mineral resources (MMR)

» State of Proved reserves (by detailed exploration) of red bauxite in Montenegro at the end
of 2005. was in total of 38.665.000 t

* Balance and Coditional-balance reserves (Economic reserves which may be used to obtain
aluminium — which average SiO2 content is less than 6% ) were 20.864.000 tons, which is
about 54% of total.

* Perspective red bauxite reserves (Indicated resources) in the amount of 30 to 50 million
tons (depending on evaluation criteria and the author) were evaluated in Montenegro.

* Red bauxite exploitation, in recent years, is carried out by surface mining (open pits) in
following mines: Zagrad, Djurakov do and Stitovo Il, whilst in Biocki stan mine (due to the huge
depth of bauxite) underground mining methods are performed

* 23,2 million tones of red bauxite were produced in Montenegro in the period from 1948 to
2005.
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Metallic mineral resources ( MM R) S S KARTA MINERALNIH SIROVINA CRNE GORE

WAP OF MINERAL RAW WATERIALS OF NONTENEGRO
1:200 000

LEAD AND ZINC: I o Seeld e e TR e
* deposits and occurrences are are relatedto | BN i

area of northeastern Montenegro

e economic concentrations of the ore of these
metals were proved in mountain regions
Ljubisnja (mine Suplja stijena) and Bjelasica
(mine Brskovo).

* several economically interesting mineral
occurrences were proved in areas of mountains
Visitor and Sjekirica

* In all stated regions ore is placed in volcanic
and volcano-sedimentary rocks of the Middle
Triassic
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* In the area of ores of Ljubisnja especially important
area is the mine Suplja stijena, which consists of four
deposits:

1.Suplja stijena,
2.Djurdjeve vode,
3.Paljevine and
4.Ribnik.

 Certified Balance reserves (Economic reserves) of lead
and zinc ore in Suplja stijena are 18,416,000 tons, whilst
Perspective ones (Indicated resources) are estimated to
10 to 40 million tons.

* Between 1954. and 2000., by means of surface (open
pit) and underground mining method 4,233,238 t of ore
was excavated and produced 78,662 t of concentrate Pb
and 304,242 t of Zn concentrate.
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Metallic mineral resources (MMR)

 Mining region of mountain Bjelasica is the
second important area of lead and zinc ore,
which is well known by Brskovo mine, from
which lead and silver were exploited in the
second half of the XIll century. In recent history, | >
mine Brskovo was opened in 1976 and worked |, L I A S
for only twenty years. Sy p s
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* In the area of this mine deposit of lead and zinc
ore were proven in the localities: Zuta prla, ¢ From Brskovo mine, in the period from

Razvrsje, Visnjica, Igrista, Brskovo and Gradina. 1976 to 1991, underground and
surface methods of exploitation
* Proved reserves (Economic reserves) of lead excavated 2.851 million t of ore and
and zinc ore in the mine Brskovo are produced: 32,588 t of Pb concentrate,
15,796,000 t. 89,263 t of Zn concentrate and 133,910
t of pyrite (FeS2) concentrate. —_——
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* In addition to significant Proved y \aWV; B e LG i e
reserves of lead and zinc ore in the : ;* cvacklp. o0 N> 7700 —
area of Suplja stijena and Brskovo, R i o B o e SR EANR Eh - =
Perspective  reserves (Indicated 1/8 _ \ i
resources) were estimated in the =

same areas: Ry == LT @
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Suplja stijena: 10 Mt,
wider area of Brskovo: 12 Mt, S o
area of Sjekirirca: 6 Mt (o ﬂ
area of Visitor: 2 Mt e

B wnNe

or a total of about 30 Mt of reserves.
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Non-metallic mineral resources (NMS):

ARCHITECTURAL-BUILDING STONE:

Open pits: Maljat , Krute, Visocica, Radujev krs,
Zivsko razdolje, Brankov kr§, Tospude, Dolovi.

2 important regions:
1. Bjelopavlici region with about 4 million m3 of
proven (Economic ) reserves
2. Costal region with proven reserves of 2 million m
of rock mass.

Potential reserves (Indicated resources) are
estimated at 50 million m3 of rock mass.

2 types of decorative stone ( with specific physical
and decorative quality) :
1. Bokit

2. Travertine
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Non-metallic mineral resources (NMS):

TECHNICAL-BUILDING STONE:

e 26 deposits were investigated, with proven reserves of about 60 million m3, with only one
deposit of volcanic origin with about 2.5 million m3.

* There is significant lack of technical-building stone of volcanic rocks in the market, although
there is potential of this raw material in Montenegro.

CEMENT LIME:

* Deposits are placed in the area of Potrlica near Pljevlja where coal is exploited, too.

* 90 million tones of reserves of this mineral resource were proven

* Production only took place in Pljevlja between 1976 and 1988 when the cement plant
produced 1.66 million tons of cement.

DOLOMITE:

80 million tons of high-quality dolomite were proved (Measured and Indicated reserves),

GEOLORKD
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Energy mineral resources (EMS):

e Regarding energy resource in Montenegro, the coal
is mined, and the potential of oil and gas is still in the

»..
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domain of research and perspectives evaluation. -;. ‘m E.N_?
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* The only economically significant deposits of coal
in Montenegro are in the Neogene lacustrine basins,
known as Pljevlja and Berane coal basins.

* In the first basin coal belongs to the soft brown coals in transition to the so-called brownish-
black lignite, and in the other it belongs to hard matte brown coal - or brown coal.
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Energy mineral resources (EMS):

* PLJEVLIA BASIN

* Pljevlja basin, in the strict sense, includes revirs
(deposits): Potrlica, Kalusici, Komini, Radosavac,
Grevo and Rabitlje, and Cementara (part of
Potrlica). Proved reserves (Economic reserves) of

t, with average DTE 10.69 MJ / kg.

Measured reserves Average DTE

Coal basin (M) (MJ/kg)

* Total proven coal reserves (Proved
and Measured reserves) in the
Mataruge 7,749 8,15 area of Pljevlja were, at the end of
2007, about 215,5 million tons, of

Maoce 118,8 12,1

Otilovici 3,5 10,2 i )
which coal reserves in Maoce are
Bakrenjaca 1,332 10,2 about 55%.
Glisnica 1,7 9,38
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Energy mineral resources (EMS): ' 3 i e

BERANE BASIN P =

* Includes several deposits of coal: Budimlja, Petnjik,
Zagorje, Berane and Police.

* The coal in the Berane basen is significantly of
higher quality than Pljevlja coal, with values of DTE
from 14 to 17 MJ/kg

* Proved reserves in Petnjik deposit are * Coal exploitation in Berane basin started at
13.166.000 t and in deposit Police deposit of Budimlja in 1959 and was ended in

22.546.000 tv. of which 11.798.000 t are 1980. Total of about 1.626.000 t of coal was
calssified as balance class (Measured taken by underground mining method.

reserves). Indicated reserves of coal in

Zagorje are 3.338.000 t. * About 920.000 t of coal was also taken by

underground mining method from Petnjik

. . deposit in the period from 1981 to 1997.
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Energy mineral resources (EMS):

OIL AND GAS

e Exploration on land started in 1949 in Montenegro, and the offshore in 1970.

e Until now, 17 exploratory boreholes whose length varies from 900 m to 5309 m were
performed on land, and four deep exploration wells whose length varies from 3700 m up
to 4750 m were done underwater. These researches revealed occurrence of bitumen, oil
and gas

* On the sea of Montenegro, in addition to exploration drilling, about 11000 km of 2D
seismic and 300 km of 3D seismic profiles were done. The results of researches on land
and offshore show that there were objective conditions for formation of hydrocarbon
deposits.

* Recent discoveries of oil in the southern part of the Italian Adriatic basin and results of oil
in neighboring Albania, might support this assessment.
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Mineral resources and mining production in Montenegro

Mineral raw material

Geological reserves and total production of mineral resources in Montenegro

Proved reserves Resources Total production
Red bauxite 35 Mt 50 Mt 25 Mt
Lead and Zinc 34.2 Mt 30ME - oncentrates: 127 Kt Pb; 447 kt Zn; 134|?£ie“2,:
Copper 5.3 Mt 2 Mt -
Architectural-building stone 6 Mm?3 60 Mm?3 Evaluation — primary blocks: 0.25 Mm?3
Technical-building stone 60 Mm?3 Large| Evaluation — aggregates of all fractions: 20 Mm?3
Brick clay 6.4 Mt 500 Mt No reliable data
Cement lime 90 Mt Not evaluated Cement: 1.66 Mt
White bauxite 5.6 Mt 10 Mt Evaluation: 300 Kt
Dolomite 80 Mt Large -
Barite 0.4 Mt Not evaluated 65.4 Kt
Bentonite 2.4 Mt 1.4 Mt 164.7 Kt
Quarts sand - 7 Mt -
Chert 1.2 Mt 1.5 Mt -
Coal 251.2 Mt 100Mt 68.1 Mt
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Protected areas and areas perspective for
exploration of mineral resources

NATIONAL LEVEL OF PROTECTION (National parks,
monuments of nature, strict nature protection,
etc.) : 124.964,24 ha

INTERNATIONALLY PROTECTED AREAS: 247.889 ha
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GEOLOGICAL SURVEY OF MONTENEGRO www.geozavod.co.me

4330

4300

nnnnnnnnnn

\ }\ J
N S ‘\;"";‘ ’\
N S

)

N
Author: S. Radusinovi¢, MSc, eng. geology 2015. -

7%
R /
GORICA
50 0N
Dy

4

P

Ratio 1:900 000

.....

NG

AREAS IN MONTENEGRO OF IMPORTANCE FOR THE
PROTECTION BY INTERNATIONAL AGREEMENTS /
PROGRAMS

#*NATIONAL PARK SKADARSKO JEZERO

#TIVAT SOLILA

#NATIONALNI PARK DURMITOR WITH TARA RIVER

CANYON

#*KOTOR - RISAN BAY

*TARARIVER BASIN

CURRENT NETWORK OF PROTECTED AREAS:

*FIVE NATIONAL PARKS: ,DURMITOR”,,SKADARSKO
JEZERO”, ,LOVCEN”, ,BIOGRADSKA GORA” AND
~PROKLETUE"

*ACCORDING TO PPCG:
- NATIONAL PARK ORJEN

-6 REGIONAL PARKS / NATURE PARKS: RUMIIA,
KOMOVI, SINJAJEVINA, BIOC, MAGLIC AND
VOLUJAK, LJUBISNJA AND TURJAK SA HAILOM

PERSPECTIVE AREAS FOR EXPLORATION
OF MINERAL RESOURCES
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Development and Tourism, Podgorica July, 2015
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2013

Fond of the professional documentation of the Geological survey of Montenegro

Ministry of Economy (http://www.mek.gov.me/ )

Bureau of Statistics - MONSTAT (http://www.monstat.org/)

. Map of resources of Montenegro, Ministry of Economy (www.mek.gov.me/biblioteka/dokument)
. Directorate for Water (http://www.upravazavode.gov.me/ )

. Coal Mine Pljevlja

. Gradir Montenegro Niksic

. Carinvest d.o.o.

. Bauxite Mines Niksic

. Various materials of projects : MINATURA2020, SNAP-SEE and SARM-a
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ATTENTION !!

ZAVOD ZA GEOLOSKA ISTRAZIVANJA/ GEOLOGICAL SURVEY OF MONTENEGRO

www.geozavod.co.me




