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TIIPEJIT OBOP 

JTJouumyeaHu 2ocmu, KoJte2u 260J103u u 

„byOonumHu Oyuu, 

/loopenojnoBre Ha 5 KogHrpec Ha 

reomoaMTe Ha PenmyOmuaka · CeBepHa 

Make/nnoHuja - MHHTeJIČKTyaJIHO HaTyBaHMbC 
KOC TH HaJIMHHyBa TpaHHIHHTeC, CIIOXHTC H 

KapnecruHrTe (popanu. Jloneka cHTe HHC 
ce COOHpaMe IOJ 3HaMeTO Ha MHHaTaTa 
HcropHja Ha 3JeMjara M đČ(đHejHHaTa 

ceranIHOcT KOja HIOCTOJaHO Cc pa3BHBa, a 
TprHeMe Ha HaTyBaMĐb=e KoOC TH OOec/UHHyBa 
HayKara, “uynaTa” H OTKpHTHjaTa. 

JbyOonmuTHocrTa e oOHa HITO He BOJUH H 
BO HCTO BpeMeE Taa e M HamreTo 
HaCJICJICTBO. 

T eOJOnIKHOT KOHTpec e MECTOTO KaJIe 
uHjeHTc OH MOKeJeE a Cc CyjpaT KaKO 
TEKTOHCKH · IJIOuH, | IHIpeya3BHKyBajJKH 

CeH3MMUKH HIpOMCHH BO pa3OMpaMeTo. 
Hammor KoHrpec He e CaMO COHJAJIHO 
NpyxxXePbe TyKy BO 2024 roj e packpcHHma 

Ha JuciHIHHHHM. MoMeHT Kora TpeOa ma 
pa3MMCHHyBaMC HC CaMO 3a crapHMTe 
COJUHMCHTHH CJIOCBH, TyKy H 302 HTHHTC 

TIpe]UH3BHIUH Ha  HaHmIeTO  BpeMEe: 
KJIHMaTCKHTC IIDOMCHH, HCJIOCTHTOT Ha 
pecypcH H JeHMKaTHHOT TaHIL IIOMCIy 

MOBCIIITBOTO H Hpupojnara. AKo mopaHo ce 
TPpyJIeBMe CO peaTHBHHTeC MCTOJUH JLa TH 
HCTpaxKyBaMC H JemmH(DpHpaMc “rTajHHTe” 

HOpakHM BpcXaHH BO „MHHepaHMbMTe H 
(Qjocumare, neHec Bo Hamure naOopaTopHH 
3yjaT CHeKTpOMeTpH, a Haj Hac eTaaT 

JDOHOBH  „CO «ONIMHHM 302 TepMHuKa 
o06pa0orka Ha mnojtaTotH, KaprHipabe H 3D 

MOJieJmipape. Toa ce NeHec aMaTKkHMTe Ha 

Mo/iepHara reojmorHja. 
Hammor KoHrpec He e caMO 32 KapriH 

H MHHePaJIH, TyKy BCyHIHOCT Ce paOoTH 3a 

Jyre. TeomoaMre OJ CeKOC KaTue Ha 
HamaTa  „pxaBa H  IHOHIHDpOKOTO 
OHKpyX)KyBaMbe, Oca paanMKa aHnM ce 
OoOneucHH BO TCOpcHCKH UdCBJH HJM BO 

JaOopaTopHckH MaHTHJIH, Ha OBa MeCTO Ce 
crojyBaaT H cnojeyBaaT. CrojenyBaMc 
HoJaTOHMH, pa3MCHyBaMC HpHKa3HH H 

TIOTTHKHyBaMe COpa0orku. Bo cBeTniTe 

PREFACE 

Dear guests, fellow geologists and 

CUFiOUMS SOUuls, 

Welcome to the 5th Congress of 

Geologists . of the Republic of North 

Macedonia - an intellectual Journey that 

transcends . borders, eras and rock 

formations. As we all gather under the 

banner of Earth's past history and its ever- 

evolving present, let us embark on a 

Journey that unites science, "wonders" and 

discoveries. 

Curiosity is what guides us and at the 

same time it is our heritage. 

A geological congress is where ideas 

could collide like tectonic plates, causing 

seismic shifts in understanding. Qur 

Congress is not only a social meeting, but 

in 2024 it is a crossroads of disciplines. A 

moment when we should think not only 

about the old sedimentary layers, but also 

about the urgent challenges of our time: 

climate change, the scarcity of resources 

and the delicate dance between humanity 

and nature. If earlier we tried with relative 

methods to research and decipher the 

"secret" messages engraved in minerals 

and fossils, today spectrometers buzz in 

our laboratories, and drones fly above us 

with options for thermal data processing, 

mapping and 3D modeling. These are the 

tools of modern geology today. 

Our Congress is not just about rocks 

and minerals, its really about people. 

Geologists from every corner of our state 

and the wider environment, regardless of 

whether they are wearing field shoes or lab 

coats, come together and sharec in this 

place. We share data, exchange stories and 

foster collaborations. In the bright halls of 

the convention center, continents collide 

and ideas crystallize. 

As we gather for fellowship together, 

remember: The Earth Atlas remains 

unfinished. There are peaks unclimbed, 

faults  unknown and mysteries lurking 

beneath ocean trenches. Our task is to fill 

in those blanks—to map not only



a Ha KOHTpecCHHOT meHTap, 
KOHTHHeHTHTC Ce CyHpaaT H HJIČHTE CC 
KpHcTanu3nHpaarT. 

/loneka ce coOMpaMe 3a gacHMHukKa 
Npyx0a, 3aHOMHeTe: JeMJHHMOT arTac 

OcTaHyBa  HeoBpmIeH. HMa BpBOBH 

HeHcKaucHH,  „paceHMH · HeHmO3HaTH | H 
MHCTECpHH KOH JČMHaT HIOJL OKČCaHCKHTC 
poBonBu. Hama saanaua c Jla rH IIOHIOJIHHMC 

THc Hpa3HH MecTa – Ja TH KapTHpaMe He 
CaMO TeO]IOITKHTe QopMu, TyKy H HamaTa 
H3JIDDKJIHBOCT H HaJIe)K 34 OHICTOJyBaHbe BO 

ce TIOKOMIIJIČKCHOTO TJ100aJIHO 
OHIKpyX)KyBaMbc. Jla ce CHIIOTHMC BO Taa 
WonmropouHa H mocTojaHa cKcmenumuja. 

Bea paanKa a CTe HCKyCeH TCOJIOT HJIH 
CaMO TCOJIOT HOUCTHHK uHja JbyOonuMTHa 
Nyma cO uyjneMe TJcHa BO IIJIaHHHHTC, 

OBOJ KogHrpec BC «NOKaHyBa. a 

HcTpaxKyBaMe, a eOarMpaMe M mMa He 
OCTaBHMe HeJlOpeueHocTH. Ajjne aaenHo na 

TO HaHHIHĆMC CQJJHOTO morHmaBje Ha 
3eMJara. Heka HayKaTa H JbyOomuMTHocTa 

OH/laAT HaIIHOT TEČOJIOHIKH KOMITaC. 

Be noy3jipaByBaMe co nopakara “Ajne na 

HcTpaxKyBaMC IIO]UIaOOKO H IIOHIHpOKO – 
3aenHO“ 

TipercennaTejn Ha MakeJIOHCKO 

Teo.nomiko JipyurrBo: 

AkaJneMHK IIpod. n-p Bnaxxo BoeB 

geological forms, but also our resilience 

and hope for survival in an increasingly 

complex global environment. Let's unite in 

that long-term and permanent expedition. 

Whether you are an experienced geologist 

or just a novice geologist whose curious 

soul gazes at the mountains with wonder, 

this Congress invites you. Let's research, 

debate and leave no ambiguity. Let's write 

Earth's next chapter together. Let science 

and curiosity be our geological compass. 

We welcome you with the message 

"let's explore deeper and wider — together" 

President of the Macedonian Geological 

Society: 

Academic Prof. d-r. Blazo Boev 
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INTRODUCTION 
The Bor metallogenic zone (BMZ) in East 

Serbia is well known for high sulfidation 

epithermal mineralization (e.g., Bor, Lipa, Čoka 
Kuruga, Čoka Marin, Tenka, Čoka Kupjatra, 

Tilva Njagra deposits) most of which is related 
to advanced argillic alteration (Koželj, 2002). 
Čukaru Peki is a world-class epithermal and 
porphyry deposit recently discovered in the 

BMZ . (e.g., Banješević et al., 2019; Velojić, 

2021). According to Bosić et al. (2022) high- 

sulfidation epithermal mineralization in Čukaru 
Peki is localized in coarse-grained plagioclase- 
hornblende andesite associated to advanced 
argillic  or 'secondary quartzite' alteration 
assemblage: quartz, clays, alunite, scricite, 

+dickite, +diaspore, +corundum, +andalusite. 

The purpose of this contribution is +to 
characterize  the alteration within the high 
sulfidation cpithermal mineralization phases in 
the Čukaru Peki deposit. 

SAMPLES AND METHODS 
For this research 84 samples from 12 drill holes 
from Čukaru Peki cpithermal deposit are taken 

for XRD –·«nanalyses (Centro de Estudios 

Mineralogicos . Geoatacama, 2018). The 
analyses are performed for qualitative and semi- 
quantitative  determination  of the modal 
composition of  present hydrothermal 

assemblages including separate clay analyses. 
Samples arc taken systematically from highly 
altered and mineralized parts of cpithermal 
deposits to more pristine host andesite. 
AII the analyses arc carrted out using: a D2 
Phaser Diffractometer, Bruker, and a D#& 

Endeavor Diffractometer, Brucker in the Centre 

for Mineralogical Studies (CEM) Geoatacama in 

Chile. The phases identification and the semi- 
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quantification are achicved using the EVA and 
the TOPAS software, respectivcly. 

RESULTS AND DISCUSSION 
The obtained results show thce presence of 
quartz, illite, kaolinite, pyrophyllite, and alunite. 
Quartz was found in all samples with amounts 

ranging between approximately 5 wt% and 55 
wt% (45 wt% on average). Illite was found in 

two-thirds  of the analysed samples with an 
average amount of about 25 wt%.; the clay 
analyses reveal that illite is interkaminated with 
smectite-type clay minerals, and this may have 
led to semi-quantitative overestimations of this 

phase. Kaolinite was detected in all samples (15 
wt% on average), whereas pyrophyllite and 
alunite were found in about 45 % (15 wt% on 

average) and 55 % (5% on average) of the total 

number of samples, respectively. Pyrite is 
present in all samples with an avcrage of 
approximately 15 wt% whereas covellite was 

found in 35 % and enargite in 25% of samples 
with an average content of less than 5 wt%. 
According to the above presented results, two 
types of advanced argillic alteration arc 
distinguished. The first is located in the central 
parts of the deposit and is characterized by an 
association quartz-alunite-kaolinite accompanied 
by high contents of pyrite, covellite, and 

enargite. In deeper parts is developed the second 
type with a quartz-kaolinite-pyrophyllite + 

gypsum assemblage having lower quantities of 
pyrite and covellite and lacking enargite. 
The contact between the ore body and host rocks 
is marked by a fault and clay-rich zone, 
dominated by an argillic alteration association: 
quartz kaolinite illite - smectite + 

muscovite/sericite. This zonc is barren of 
mineralization but contains some mounts of 
sphalerite. The host andesite occurs on the other
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side . of thc fault zone, it is Wweakly 
hydrothermally · „altered  with an argilic 
(+phyllic) assemblage: smectite-illite-kaolinite- 

gypsum+muscovite/sericite + basanite. 

CONCLUSION 
The results of this study confirmed that 
advanced argillic alteration is related to 
epithermal mineralization and it also suggests 

that the highest copper values are associated 
with advanced argillic alteration assemblages 
containing alunite. The contact between the ore 
body and the host andesite is delineated by the 
products of argillic alteration. 
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