Iloceono uzoanue na
Geologica Macedonica, No.4

MAKEAOHCKO I'EOJIOIIKO APYIITBO

TPET KOHI'PEC
Ha
[ conosutre Ha PenyOnuka MakenoHy)a

350PHUK HA TPYIOBU

-KHUT'A 2-

Ypeonuuu:
Jlenutkona, C. & boes, b.

Cmpyza, 2016



IlocebHO m3ganne Ha
Geologica Macedonica, Ve 4

MAKEJOHCKO I'rEOJIOIIKO OPYIITBO

TPET KOHI'PEC
Ha
I'eonosute Ha Peny6nuka Makepgonunja

3b0OPHUK HA TPYIOBUA

-KHUT A 2-

Ypenqunnn:
JlenutkoBa, C. & boes, b.

Crpyra, 2016



W3naBay: MakelOHCKO I'€0JIOKO APYIITBO

I'nmaBam u oprosopuu ypeguuiy: [1pod. n-p Comwa Jlenutkosa u
ITpod. o-p bnaxo boes

Ypepamuku ogoop: [Ipod. n1-p Tomop Cepadumoncku (P.Makenonuja), [Ipod. a-p
bnaxo boes (P.Makenonnja), Acad. Prof. Vladimir Bermanec
PhD (Croatia), Akaa. npod a-p Brnaauma LsetkoBuk (CpOuja),
Acad. prof. Ivan Zagorchev PhD (Bulgaria), Prof. Tadej
Dolenec PhD (Slovenia), Prof. David Alderton PhD
(Great Britain), Prof. Wolfgang Todt PhD (Germany), Akan.
npod. n-p Hukonaj C. boprauxoB (Pycuja), Prof. Clark
Burchfield PhD (USA), Prof. Thierry Auge PhD (France),
[Ipod. a-p Tomop HenunerpoB (P.Makenonuja), Ilpod. m-p
Munopan Jopanoscku (P.Makenonuja), [Ipod. n1-p CriomeHnko
MuxajnoBuk (Cpbuja), IIpod. a-p [paran MwuoBaHOBHK
(Cpbmja), Ilpodp. n-p Hejam IlpeneBuk (Germany),
Prof. Albrecht von Quadt (Switzerland) PhD.

Texumuku ypepnuk: [lon. a-p Urop Ilemesckn

ITeuaTu: [IevaTHuna "2-pu Asrycr C"-Illtun

Tupax: 300 npumeponn



OpranamsanuoneH ofg6op Ha Tpetnor Konrpec Ha 'eono3ute Ha
Peny6nuka Makenonnja

Ilpercegaren: 1lpod. n-p Coma JlenutkoBa

CekpeTap: n-p 3natko MnujoBcku
Texunukn

cekpeTrap: Hou. n-p Urop Ilemesckn
YneHoBMU: ITpod. n-p bnaxo boes

ITpod. n-p Topop CepadumoBckH
ITpod. a-p Musnopap JoBanHOBCK1
[Tpod. n-p Opue CnacoBcku
ITpod. n-p Bojo MupuoBcku
n-p Kocra JoBanos
M-p ®aopeHT Ynue
Kupun ®unes

®duHaHCcHCKa TOAPIIKA:

HAITY , . byuum* 1IOO-PanoBuii

AJZIOPA MHXXEHEPUHI" TOOEJI — Ckorje

Pynnuk “CACA” JIOOEJI — Makenoncka Kamenuia
I'panexen Uucturyt ,,Makenonuja*“ AJl — Ckorje
I'EMHI" Kpe6c yun Kudep Unrepnemnn u ap. JJOO — Ckomje
»Mepmepern komOuHaT AJl — [punen

[IpocTop OO — KymaHoBo

1 eoxunpokoncantuur JIOOEJI — Ckormje

.1 eoxunponmxkeHepunr JJOOEJI — Ckomje
Xunpounxenepunr JJOOEJI- burtona

I'panexen akynrer — Ckornje, Karenpa 3a reotexuuka
I EOMAII*“ 10O — Ckorje

BYJIMAK I'PYIT JOOEIJI — Ckomje

EYPOMAKC PECOYPHEC 0O — Cxkomje

CAPJINY MI1 JIOOEJI — Ckomje

MAPKOBCKHU KOMITAHU BOPYE JJOOEIJI — burona
DIWI Makenonuja IOOEJI — Ckorje
BAPJAPI'PAJIBA /10O — Ckomje



KHHTA 2
COJPKHHA
CONTENTS

2.

dyuaamenrtaana I'eosioruja

PETROLOGICAL CHARACTERISTICS OF CLASTIC
SEDIMENTARY ROCKS IN SV. BARBARA MINE IN
RUDE NEAR SAMOBOR, SAMOBORSKA GORA MT.
Sime Bili¢, Vesnica Garasi¢

PETROLOGY OF GNEISSES FROM THE VRSAC

MOUNTAINS
Dragan Milovanovi¢, Danica Sreckovi¢-Batocanin, Emin Memovié

MUHEPAJIOHIKO — ITETPOI'PA®CKHN U XEMUCKH
KAPAKTEPUCTUKU HA TPAHUTOMJHUTE KAPIIN
Ol IOKAJIMTETOT IIEILITAHH, 3AITAIHA
MAKEJIOHUJA

Cawo Cmojkos, [lanuen Cnacoecku, Opye Cnacoscku

MUHEPAJIOHIKO-ITETPOI'PA®CKU U TEOXEMUCKHU
KAPAKTEPUCTHKH HA CKAPHOBUTE O/
HAOTI'AJIMIOTETO UBEPJIN

Kuka npumosa

GARNET-ANDALUSITE/SILLIMANITE-BIOTITE
XENOLITHS FROM THE DACITE OF SLAVKOVICA
(LJIG, SW SERBIA)

Nada Vaskovié¢, Danica Sreckovi¢ — Batocanin, Suzana Erié,
Vesna Matovié

BLADED QUARTZ TEXTURE AND ITS RELATIONSHIP
TO ELECTRUM MINERALIZATION IN THE EOCENE,
LOW-SULFIDATION KUKLITSA GOLD DEPOSIT, SE
BULGARIA PRELIMINARY DATA

Irina Marinova, Elena Tacheva

ASSOCIATION OF OXIDE MINERALS —
CONCENTRATORS OF CHALCOPHILE ELEMENTS (Pb,
Zn, Sb) FROM THE “MIXED SERIES” NEAR NEZILOVO
VILLAGE, MACEDONIA

Simeon Jancev, Nikita V. Chukanov, Vera N. Ermolaeva

LORANDITE AND ORPIMENTE FROM EDIT-25 NORTH
PART OF ALSHAR DEPOSIT
Ivan Boev, Blazo Boev

NEW INVESTIGATIONS ON DUNJE PEGMATITE,
MACEDONIA I: THE CONTRIBUTION TO THE
KNOWLEDGE ABOUT ALKALI FELDSPARS AND ITS
MINERAL PARAGENESIS

Vladimir Zebec, SnjeZzana Mikul¢ié¢ Pavlakovi¢, Marin Soufek,
BlaZo Boev, Ivan Boev, Vladimir Bermanec

Vil

369

371

373

379

389

393

401

405

413



NEW INVESTIGATIONS ON DUNJE PEGMATITE,
MACEDONIA II: RELATION TO HOST METAMORPHIC
ROCKS AND ADJACENT GRANITE INTRUSIONS

Nenad Tomasi¢, Andrea Cobié, BlaZo Boev, lvan Boev,
Vladimir Bermanec

MOISSANITE METEORITE
IN TERITORY OF THE REPUBLIC OF MACEDONIA
Blazo Boev, Velo Markovski, Ivan Boev

MUHEPAJIOHIKO-ITETPOJIOIIKU KAPAKTEPUCTUKHU

HA MUKAIIMUCTUTE O] OKOJIMHATA HA C.bOHYE,
TIPMIJIEII

Quaun Josanocku, Tena Lllujaxkosa-Heanosa, baasco boes,
Buonema Cmeghanosa

WJIEHTU®UKAIIMIA HA MUHEPAJIUTE O]
HAOTAJIMILTETO 3A OJIOBO 1 ITUHK "3JIETOBO"
CO TIPUMEHA HA PEH/ITEHCKO JIU®PAKIIMOHA
METO/IA

Enena Haynosa, Tena Illujaxosa-Hearnosa, brasxco boes

GEOCHEMICAL FEATURES OF SILURIAN -
DEVONIANSECTION OF PELAGONIANE ZONE IN
ALBANIA

Irakli Prifti, HirAlliu, AgimYmeri

GEOMICROBIOLOGICAL OBSERVATION IN
MAJDANSKA REKA, ALLCHAR, MACEDONIA
Vladimir Bermanec,Jasna Hrenovi¢, Zeljka Fiket,
LadislavPalinkas, lvan Boev, BlaZo Boev

RADIONUCLIDES IN SOIL, MOSSES, AND
MUSHROOM OF THE PRASNIK RAINFOREST
(CROATIA)

Gordana Mednuié, Gordana Marovi¢, Jasminka Sencar

SCANNING ELECTRON MICROSCOPY STUDIES OF
PARTICLES (PM-10) FROM THE TOWN OF
KAVADARCI AND VILAGE VOZARCI , REPUBLIC OF
MACEDONIA

Ivan Boev, Sonja Lepitkova, Blazo Boev

KBAJIMTET HA AMBUEHTAJIEH BO31VY X-
CYCIIEHANPAHU YECTUYKU (ITM-10) BO OBJIACTA
TUKBEII

Hean boes, /lejan Mupakoscku, Mapuja Xayu Huxonosa,

braoico bBoes

GEOTHERMOBAROMETRIC INVESTIGATIONS OF
HERCYNIAN GRANITOIDS OF EAST SERBIA
Dragana Bosi¢, Suzana Eri¢, Kristina Sari¢, Bojan Kostié,
Vladica Cvetkovié, Dragan Jovanovié¢

viii

417

421

425

431

437

447

451

453

459

467



MIGRATION OF MICROELEMENTS B, NI, MO, AS, V IN
COAL FORMATION SIBOVC FIELD OF KOSOVO
BASIN

Agim Ymeri, Cerciz Durmishi, Irakli Prifti, Adil Januzi

CEM3MOTEKTOHCKH 30HU 11 CEU3MHNYKU XA3AP]]
BO PEIIYBJIMKA MAKE/IOHUJA

Huxona [{ymypuanos, 3opan Murymunosux, Paomuna [llanux

MAP OF THE MOHO DISCONTINUITY OF THE
REPUBLIC OF MACEDONIA
Todor Delipetrov, Krsto Blazev, Blagica Doneva, Risto Popovski

TEKTOHCKA PEOHU3ALIMIA 1 CEUSMHNYHOCT HA
PEITYBJIMKA MAKE/IOHUJA

Bnazuya JJonesa, Tooop Henunempos, I opeu Jumos, 3opan Ilanos,
Paomuna K. Cmeganoscka

I[MTPOEKT 3A M3PABOTKA HA JJUTUTAJIHU
I'EOOU3NYKHN KAPTU HA PEITYBJIMKA
MAKEJIOHUJA BO I'MC TEXHOJIOT'MJA CO
TOJIKYBAYUN

Hoesuya Cmonux, Heuya Anoos

HOBU CO3HAHUMJA 3A TEOMATI'HETHOTO IIOJIE HA
PEITYBJIMKA MAKEJJOHUJA

Mapjan Jlenunempes, Braoumup Manescku, Kpcmo bnasiceg

METOJl HA KOMBUHAIINJA HA I'EO — EJIEKTPYHO
COHAUPAKE U KAPTUPABE

Braoumup Manescku, Mapjan enunempes, Heuya Koyes,
Fbnaeoj /lenunempes

KOENIGSBERGER RATIO AND TOTAL MAGNETIC
FIELD ANOMALY REDUCTION TO THE POLE FOR
THE AREA OF MACEDONIA

Vesna Cvetkov, Dragana Burié, Vesna Lesi¢, Miroslav Starcevié,
Mirko Petkovié, Snezana Petrovi¢

2D GEOPHYSICAL MODELS OF DEMIR KAPIJA
OPHIOLITE COMPLEX

Dragana Burié, Vesna Cvetkov, Ivana Vasiljevic,
Spomenko Mihajlovi¢, Vladica Cvetkovi¢

TPABUMETPUCKU MPEXXH HA PEITYBJIMKA
MAKEJIOHUJA

Hosuya Cmonux, Mupocnae Cmapuesuh, Cawo [Jumecku

COMPARING GEOMAGNETIC FIELD DAILY
ANOMALIES AND GEOSPATIAL SEISMICITY AND
ATMOSPHERE DATA IN BALKAN COUNTRIES
DURING THE BLACKSEAHAZNET PROJECT

Milena Cukavac, Strachimir Cht. Mavrodiev, Lazo Pekevski,
Spomenko J. Mihajlovic

469

477

493

497

503

513

521

529

535

539

o547



APPLICATION OF IP/RESISTIVITY “REAL SECTION”

TECHNIQUE IN SEARCH FOR SULPHIDE

MINERALIZATION IN SERBO — MACEDONIAN

MASSIF, KOSOVO

Pérparim Alikaj, Altin Karriqgi, Erjon Collaku 553

ORE MINERALIZATION AT STUDIED GEOMAGNETIC

ANOMALIES ON MT. GOLIJA

Jovan Kovacevié¢, Boris Vakanjac, Nikoli¢ Du3an,

Mihajlo Pandurov. =~~~ 559

PETUCTPALIMJA HA IITYMAHOB PE3OHAHC
(TIJ1. TUTAUKOBHLIA)

Jlazo Ilexescku, Pucmo Ilonoecku, 3opan Ilanos,
Cmpawumup Maspooues 569

I'eosiornja u Exonomuja

STRUCTURAL-METALLOGENIC MAP OF THE
REPUBLIC OF MACEDONIA: PRINCIPLES AND

CRITERIA

Todor Serafimovski, Alexandr Volkov, Goran Tasev. v, 573
THE AU/AG RATIO IN EPITHERMAL DEPOSITS

Alexander Volkov, Irina Chizhova, Anatoly Sidorov. e 581

NEW DATA ON THE CENOZOIC VOLCANISM AND

ORE MINERALIZATIONS IN THE PETROSHNITSA

RIVER VALLEY, NW PART OF THE KRATOVO-

ZLETOVO VOLCANIC AREA, REPUBLIC OF

MACEDONIA

Slavcho Ivanov Mankov, Manol Stoyanov Antonov,

Dmytro Rostislavovich Siroshtan,Valentin Yordanov Grozdev =~ ..o 589

CHARACTERISTICS OF CHROMITE MINERALIZATION
ON MT. JELICA
Predrag Mijatovi¢, Boris Vakanjac, Dragan Jovanovic,

Bozidar Lukovic 597
3D MODELING OF SOME COPPER DEPOSITS IN THE

REPUBLIC OF MACEDONIA

Todor Serafimovski, Christos Christidis, Dalibor Serafimovski,

Goran Tasev,Mitko Ligovski, Igor Ivanovski, Lazar Gjorgjiev .o, 605

THE VRSHNIK ORE BODY A POSSITIVE EXAMPLE

FOR EXPLORATION, EXPLOITATION AND FILLING IN

THE BUCHIM COPPER MINE, EASTERN MACEDONIA

Kiril Filev, Todor Serafimovski, Lazar Gjorgjiev, Goran Tasev,

Mite Mitev, Metodi Stojanov =~ 613

THE OCCURRENCE OF IRON MINERALIZATION IN
VICINITY OF OSTENJAK (ARANDELOVAC), SERBIA
Nemanja Panteli¢, Bojan Kosti¢, Predrag Vulic ™ 619



OVERVIEW OF THE NATURAL PARAMETERS FROM
THE GEOLOGICAL-ECONOMICAL EVALUATION OF
THE BOROV DOL ORE DEPOSIT, REPUBLIC OF
MACEDONIA

Lazar Gjorgjiev, Todor Serafimovski, Kiril Filev, Goran Tasev

COPPER ORECLASTS OF OLISTOSTROME ORIGIN AT
BOR, SERBIA
Ivan Antonijevi¢

PE3VIJITATHU O] TPEJINMMWHAPHUTE
[MPOCITEKIIUCKU UCITUTYBABA HA 3JIATO BO
AJIYBUOHOT HA IIEKJbBAHCKA PEKA, BUHUIIA
Buonrema Cmeganosa, Mapurn Anexcandpos, Tooop
Cepagumoscku, I'opan Taces, Bojo Mupuoecku

SUPERGENE PROCESSES IN THE COPPER
MINERALISATION AT THE KRALJICIN ZDENAC ON
THE MEDVEDNICA MT.

Ladislav A. Palinka$, Danijela Smajgl, Andreja Cobié,
Vladimir Bermanec

THE CRVEN DOL ARSENIC-THALIUM
MINERALIZATION IN ALSAR DEPOST IN THE
REPUBLIC OF MACEDONIA

Ivan Boev, Blazo Boev, Sonja Lepitkova

PREBAIKAL FORMATION ON THE TERRITORY OF
THE REPUBLIC OF MACEDONIA AS SIGNIFICANT
BEARERS OF QUARTZ RAW MATERIALS
KrstoBlazev, Gorgi Dimov, Blagica Doneva, Marjan Delipetrov

GENESIS OF OIL IN THE DEEPEST MIOCENE SOURCE
ROCKS IN THE NORTH-WEST PART OF SAVA
DEPRESSION

Snjezana Blazekovi¢ Smoji¢, Vesna Hrzenjak, Darko Tomasic,
Tamara Troskot-Corbi¢, Marina Muzina

KBAJIMTATUBHU KAPAKTEPUCTKHU HA
AMOUBOJICKUTE IKPUJILN O JIOKAJIUTETOT
“ITOYNBAJIO* UICTOYHA MAKEJIOHMJA KAKO
OCHOBA 3A HUBHA VIIOTPEGA KAKO
APXUTEKTOHCKO - I'PAJJEXXEH KAMEH

Opye Cnacoscku, /lanuen Cnacoscku

DIMENSIONAL STONE DEPOSITS IN WESTERN
MACEDONIA
Ljupche Kulakov

MOXHOCTHN 3A KOPUCTEWBE HA OHUKCOT WU
TPABEPTUHOT OJl JIOKAJIMTETOT  JJEKOBA
JABUIIA KAKO APXUTEKTOHCKH KAMEH

Opye Cnacoscku, /lanuen Cnacogcku

Xi

621

629

635

643

649

659

665

675

681

689



TEKTOHCKATA IIOBP3AHOCT HA PACEJJHATA
30HA XMBOJHO -bPOI THEOTHHO- CYBO/I0JI

Jbynuo Ilempecku, Mapuja Manesa, Anuma Mapmurosux

I'EOJIOIIKHM PE3EPBU HA JATJIEH BO IIE
“PYIHUIIN”- PEK BUTOJIA

Jbynuo Ilempecku, Enuzabema Mumpescka, Mapuja Manesa

EHEPI'ETCKA ITIOTEHIIUJAJIHOCT HA BUTOJICKMOT
JEJI O ITIEJIATOHUCKATA KOTJIMHA HA
[IPOCTOPOT IIOMEI'Y CEJIATA JIOSHAHU U
KAHATJIAPII HA CEBEP 1 OPU3APU 11 HOBALI HA
yr

Huxona boeamunoscku, Cmojanye Huxonos, Ilempe Ilackog

MINING / MINERAL SUPPORT SERVICES PROJECT
Duska Rokavec, Tina Benda

Xii

695

701

709

719



TpeT KoHrpec Ha NeonosuTte Ha Penybanka MakeaoHuja
Third Congress of Geologists of Republic of Macedonia

THE VRSHNIK ORE BODY A POSSITIVE EXAMPLE FOR
EXPLORATION, EXPLOITATION AND FILLING IN
THE BUCHIM COPPER MINE, EASTERN MACEDONIA

! Kiril Filev, * Todor Serafimovski, ? Lazar Gjorgjiev, 2 Goran Tasev,
! Mite Mitev and ' Metodi Stojanov
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2 Faculty of Natural and Technical Sciences, University “Goce Delcev’-Stip, R. Macedonia
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Abstract

Within this paper we are pointing out to a positive example of the Vrshnik ore body (as one of the four ore
bodies in the Buchim Mine) through three stages of its “life” (exploration, exploitation and partial inner
backfilling). Since the early beginnings of the geological exploration of the Buchim deposit, the Vrshnik ore
body was given special attention. However, that attention intensifies in the period from 1972 until 2010,
when the most detailed data for qualitative-quantitative characteristics of the ore body Vrsnik are given in
Study of 2010, where total calculated reserves of about 13 Mt were highlighted while additional mining
project confirmed that exploitable will be 9 Mt of ore. The exploitation in the ore body Vrsnik commenced in
2011 and until June 2015 exploitation has ended in the southern part of the deposit at mine level 615/630 m.
In this southern part just over 2 Mt of ore were exploited, which created the real possibility that final pit be
reclaimed. For the purposes of this reclamation is planned to use so-called solid mine waste. Open surface
mine in southern Vrsnik gradually was filled with waste material, which by additional mining project can be
stored in a total volume of about 3 million tons.

Key words: Buchim, Vrshnik, exploration, exploitation, filling, copper, gold, porphyry ore

INTRODUCTION paragenesis (Cifliganec, 1993; Serafiimovski,
The ore body Vrsnik as a constitutional part 1990, 1993; Serafimovski et al,, 1996)-
of the Buchim ore deposit is the most co- Based on data of dptaﬂe@ 'geol'oglcal
mplex and completely zoned of all four of explorgtlon of copper mlperallzatlpn it was
them. There strictly were distinguished three determined that the Buchim deposit consists
main ore types: oxide, sulfide and mixed. of fpur ore bOdle§5 Central, Bunardzik,
The oxide ore, that is of major interest within Virsnik and Cukag (Flg.ur.e 1), spread over an
this paper, mainly was developed in shallow arca _Of 10 km (Clﬂlganec, 1993). The
or near surface parts, i.e. in the first 20 m Vrsnik ore body. thaj[ is located east of
from the surface to depth (E660/675), than Central Ore Body is with an oval shape. The
mixed oxide-sulfide or so-called cementation main mineralized part is deposited in the
zone that stretches up to 50m in depth, while intrusive. The ore body reaches depth of
below elevation 630 m continues sulfide about 80 m, while at the the surface is long
primary (hypogene) ore. Total quantity of 300 m and wide 200 m (Cifliganec, 1993). In
oxide and mixed ore is 5 Mt with an average the ore body "Vrshnik" were allocated three
content of 0,342 % Cu and it represents an apdesﬂ;e phases (Clﬂlgapec, 1993). The op1-
important copper raw material for copper nion of several. geologlsts 1s-that andesrge
leaching facility within the Buchim mine. breakthrough within the Vrs.hmk ore .body is
Total ore reserves within the Vrsnik ore body cross-cut by small and sterile andesite apo-
were calculated at approximately 14 Mt with physes, which results in uneven mineraliza-
an average content of 0,305 % Cu.. tion. Andesite breakthrough in the ore body

Vrsnik is the largest compared to the other
within the deposit and reaches 0.5 km? in
area. In the southeastern parts of the Vrshnik
ore body occur serpentinite, but they are of
small dimensions (1-10 m), which commonly
occur along fault zones (Cifliganec, 1993).

GEOLOGICAL SETTING AND
MINERALIZATION

More than three decades of study of this
deposit have shown that it is characterized by
a complex mineral assemblage and mineral
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The secondary enrichment mineralization is
located in the Precambrian rocks while the
primary and seconadry mineralizations are
located within the andesite. Mineralization
witin the Vrshnik ore body has been divided
into zones (Filev and Kostadinov, 2008):

1. Oxide zone (oxidation zone): a) Sub-zone
of oxide ore; b) Sub-zone of ore leaching;
¢) Sub-zone of rich oxide ore with content
of copper over 1% Cu, this oxide ore con-
tains oxide copper up to 40%, and at the
moment it has been leached. At level

E675/ 660 m are excavated up to 2.1 Mt
of oxide ore.

2. Cemented zone or zone of secondary sul-
fide enrichment. Oxide-cementation zone
in southern parts of the Vrshnik ore body
is located in muscovite finely stratified
gneiss and ends at level 600. At depth oc-
cur poor sulfide mineralization <0,1% Cu.

3. Area of primary ore (hypogene sulfide
mineralization) starts, in the northern part
of the Vrshnik ore body, at level 630 m
and continues into depth.

Fig. 1 Geological map of the Buchim deposit (modified by Serafimovski et al., 1996).

With all the microscopic studies conducted
so far for the Vrshnik ore body were found
following metallic minerals pyrite, chalco-
cite, chalcopyrite, pyrrhotite, magnetite, Fe-
hydroxides, covellite, ilmenite, sphene ma-
rtite, hematite, limonite, cubanite, valeeriite,
sphalerite, galena, molybdenite, enargite, an-
glesite, malachite, cassiterite, bornite, etc.,
most of which have character of a mineralo-
gical occurrence (Cifliganec, 1993). Unlike
in other ore bodies in the Vrsnik ore body pa-
rticularly distinctive is an appearance of wi-
dely disseminating supergene chalcocite and
the mineralization is deposited in andesite
and partly in gneiss (Cifliganec, 1993).

QUALITATIVE-QUANTITATIVE
FEATURES OF THE VRSHNIK ORE
BODY MINERALIZATION

From the results obtained for the Vrshnik ore
body, especially the exploration drilling by
50 x 50 m and 50 x 33 m grid, was possible

614

to categorize ore reserves into so-called B
and C, categories. By synthesizing the explo-
ration results following amounts of ore and
the degree of geological reserves has been
confirmed (Table 1)

Table 1. Geological ore reserves in the Vrshnik
ore body.

Cat. Q Cu Au Ag Fe;04
® (%) e | (@] (%)
B 9459606 | 0,327 | 0,192 | 0,91 1,32
C, 4117661 0,253 | 0,157 | 091 1,16
B+C; | 13577267 | 0,305 | 0.180 | 0,91 1,27

The results obtained for the Vrshnik ore
body, especially with exploration drilling on
a grid 50 x 50 m and 50 x 33 m allowed
categorization of ore reserves into B and Cl
category (Filev and Kostadinov, 2008). Total
ore reserves in amount of 13 577 267 t has
been calculated down to level 330 m mostly
according to a single deep exploration drill
hole (ID-31A, 345 m) below the level E




TpeT KoHrpec Ha NeonosuTte Ha Penybanka MakeaoHuja
Third Congress of Geologists of Republic of Macedonia

525/510. Mineralization of this drill hole is
of high importance for further geological
explorations of deeper parts of the Vrshnik
ore body (see data left to the Figure 6 below).
Concentration of oxide copper in those ores
reaches above 20%. During 2011 it was
started with special exploitation of oxide ore

from the Vrshnik ore body and formation of
heap leaching piles, layered by polymer
cover at the bottom. The facility for
production of cathode copper has been
located just below the dump No. 1, and it has
been functional since 2012 (Figure 2).

Ore (t) Content  Cu metal
of Cu%  in ore (t)
Rich oxide ore 3 600 000 0,441 15 876
(Cu>0,15%)
Poor oxide ore 1 800 000 0,144 2592
(Cu=0,1-0,15%)
Total ore for 5400 000 0,342 18 468

leaching

During the period of exploitation of this
particular ore body there has been has been
systematized review and data record by the
geological survey of the mine about the exp-
loited ore reserves from the Vrshnik ore body

Fig. 2 Facility for production of leaching
solutes rich with copper.

during the period starting from 2011 until
June, 2015, when exploitation of oxide ore in
southern parts of the Vrshnik ore body offi-
cially ended, at level 630/615m (Table 3).

Table 3. Exploited oxide ore from the Vrshnik ore body with Cu, Au and Ag concentrations at mine levels.

Level Quantity (t) Cu (%) | Au(g/t) | Ag(g/t) Cu (1) Au (kg) | Ag (kg)
675/690 68 000 0,170 0,11 0,42 116 7 29
660/675 2 100 000 0,362 0,28 0,74 7 602 588 1 554
645/660 1931 800 0,350 0,28 0,74 6761 541 1430
630/645 619 251 0,290 0,10 0,45 1796 62 279
615/630 200 949 0,280 0,09 0,45 563 18 90

Total 4 920 000 0,342 0,25 0,69 16 837 1216 3381

Positive effects can be seen through the data
given in Table 4 below, where are shown ge-
ological, exploitable and exploited (until
June, 2015) ore reserves within the Vrshnik
ore body. As can be seen, exploitable reser-
ves projected at 4 700 000 t where increased
during the process of exploitation at 4 920
000, which makes an increase of 220 000 t or
4.68% of initial exploitable reserves. This

also makes a positive economic benefit to the
mine operating company where even at
today’s low copper prices at ~6300 US$/t
that makes a substantial 5 million dollars plus
and when calculated additional gold of 276
kg, per 39 US$/gram valued 10 764 000
USS, the whole economic package increases
for astonishing ~16 million US$ net value.

Table 4. Total geological, exploitable and exploited ore reserves (until June, 2015) within Vrshnik ore body

Type of ore Geological ore Exploitable ore Exploited ore

reserves reserves reserves reserves
Category B+C, B+C, B+C,
Quantity (t) 5400 000 4 700 000 4 920 000
Cu (%) 0,342 0,335 0,342
Au (g/t) 0,19 0,20 0,25
Ag (g/t) 0,69 0,68 0,69
Cu (t) 18 468 15 745 16 837
Au (kg) 1026 940 1216
Ag (kg) 3726 3196 3381
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As the exploitation in the southern part of the
Vrshnik ore body ceased with over 2 Mt of
ore excavated, that created the real possibility
that final pit can be reclaimed. For the
purposes of this reclamation had been
planned to use so-called solid mine waste
from the northern part of this particular ore
body. With this idea the Buchim Mine
Company prepared expert documentation

(additional mining project) for refill of the
southern part of the ore body Vrsnik. Design
of the backfilling space, from geological,
mining and environmental aspect allow un-
interrupted re-cultivation of former open pit
in the southern part of the Vrshnik ore body
and it is in accordance with legal regulations
in the Republic of Macedonia (Figure 3).

Fig. 3 Situation map of final contours of inner waste dump within the open pit Vrshnik

As we already indicated earlier, based on the
prepared technical documentation, and as the
exploitation of ore from the northern part of
the ore body Vrsnik proceeded, waste
material from that area was gradually land
filled in southern part (former open surface
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mine of that part of the Vrshnik ore body)
and effects were multiplied (Figure 4). By
the data stated in the additional mining
project there can be stored in a total volume
of about 3 million tons of waste material.
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a)

b) c)

d) e)

Fig. 4. a) Longitudinal geological cross section through the Vrshnik ore body (including northern open pit-left and southern
open pit-right); b) Final exploitation level at the southern open pit-Vrshnik ore body; c) Actual exploitation at the
northern open pit of the Vrshnik ore body; d) Geological cross section suggesting how the backfilling would be
processed; e) Process of filling the inner waste dump within the open pit Vrshnik (southern part)
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CONCLUSION

From all mentioned above it can be
concluded and emphasized that the ore body
Vrsnik is a really positive example in the
Buchim Mine where for a longer period of
time successfully were completed geological
research, in the most appropriate timing for
the company initiated its exploitation, while
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