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MPEATOBOP

llouumyesanu cocmu, Kone2u 2eono3u u
/bYOOnuUmMHU OVULU,

JloOpenojnoBTe Ha 5™°" KoHrpec Ha
reomo3ute Ha  PenmyOmuka  CeBepHa
MakenoHHja - HHTEJICKTYaJHO IIaTyBambe
KOE€ I'M HaJIMHHYBa I'PAaHUIIUTE, CIOXUTE U
Kaprnecture (popmanuu. J[omeka curte HHUE
ce cobupamMe 1moJI 3HAMETO Ha MHWHATATa
MCTOpUja Ha 3eMjata M Hej3UHATa
CEralrHoCT KOja ITOCTOJaHO C€ pa3BHUBA, /A
TprHeMe Ha MaTyBame KOoe I'M 00eIuHYyBa
HayKaTa, ‘dyyjara’ M OTKpUTH]aTa.

JbyOOnuTHOCTA € OHA IITO HE BOJU U
BO HCTO BpeME€ Taa € H HaAIeTO
HACJICCTBO.

| €0JIOIIKMOT KOHI'PEC € MECTOTO Kae
UJICUTe OM MOXEJe Ja C€ Cyapar Kako
TEKTOHCKM  IUIOYHM, MNPEAU3BHKYBa]KU
CCM3MHUYKH IIPOMEHH BO pPa30UpPamETO.
Hammor KoHrpec He € camMo coLujaiHO
opyxeme TYKy Bo 2024 TO) € pacKpCHHIA
Ha JUCHUILUIMHKM. MOMEHT Kora TpeOa Ja
pa3sMHCIIyBaM€ HE CaMO 3a CTapuTe
CCIMUMCHTHHM CJIOCBU, TYKY M 3a WUTHHUTE
IpeaIU3BULIH Ha HAIIICTO BpEME:
KJIMMATCKUTE IIPOMEHHU, HEIOCTHUIOT Ha
pecypcu M JICJIMKAaTHUOT TaHI[ IIOMEry
YOBCIITBOTO U MpHUpoJaaTa. AKO ITOPAHO CE
TPYAECBME CO PEIATHBHUTE METOIU A T'd
UCTpaXKyBamMe M JclIu(ppupame “‘TajJHUTE
NOpaKh BpEKAHU BO MHMHEpPAJIUTE U
¢ocunmTe, 1eHeC BO HAIIMTE J1a00opaTopuu
3yjaT CHOEKTPOMETpPH, a HaJ Hac JeTaar
IPOHOBH CO OINUMHA 3a TEPMHUYKA
00paboTKa Ha TTOAATOLM, KapTupame U 3D
MoJieaupame. Toa ce JieHeC allaTKUTE Ha
MOJ€pHaTa reoJioruja.

Hammor KoHrpec He € camo 3a Kapnu
M MUHEPAJIM, TYKy BCYIIHOCT C€ padoTH 3a
ayre. l'eonmo3uTe 07 CEKOE KaTdye Ha
Hamara  JpsKaBa 7 MOIINPOKOTO
ONKPYXKYyBame, 0€3 pasiuka [ajld Ce
O0JICYEHH BO TEPCHCKH YEBJIH WM BO
1a00paTOPUCKN MAHTHUIIA, HA OBA MECTO C€
CIojyBaat W cnopgenyBaar. CrooaeimyBame
MOJATOIM, pa3MEHyBaMe¢ MPHUKA3HU U
NOTTHKHYBaMe copa0OoTKu. Bo cBetnuTe

PREFACE

Dear guests, fellow geologists and
curious souls,

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 18 what guides us and at the
same time 1t 1s our heritage.

A geological congress 1s where 1deas
could collide like tectonic plates, causing
seismic shifts 1in understanding. Our
Congress 1s not only a social meeting, but
in 2024 1t 1s 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 i1s not just about rocks
and minerals, 1t's 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 share 1n this
place. We share data, exchange stories and
foster collaborations. In the bright halls of
the convention center, continents collide
and 1deas 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 i1s to fill
in those blanks—to map not only



aJu Ha KOHI'PECHUOT LeHTAap,
KOHTUHECHTUTE CE€ CyJaupaaTrT U HUIACUTE CE
KpUCTaJIM3upaar.

Jlongeka ce coOupame 3a 3acaHMYKA
opyx0a, 3amoMHeETe: 3EMJUHHOT aTjiac
OoCTaHyBa HemoBpmieH. lKma  BpBOBHU
HCUCKAYCHU, paceau  HEIO3HATH U
MHCTCPUHA KOH JIEMHAT IIOJ OKCAHCKHUTE
poBOBH. Hamna 3aja4da € ga ru moroJiHuMe
TUE IPa3HU MECTa - J1a TM KapTUpaMe HE
CaMO I€OJIOIIKUTE (POPMU, TYKYy WU HaAIlIaTa
M3IP>KIIMBOCT M HAJIEK 34 OICTO]YBAHKE BO
ce MOKOMIIJICKCHOTO rJI00aJTHO
ONIKpYyXyBame. Jla ce cruiotume BO Taa
IOJITOPOYHA M IIOCTOJaHAa E€KCIIeAUIIH]a.
be3 pasznuka najam CTe UCKYCEH I'e0JIoT WU
CaMO T€O0JIOT MOYETHHK 4YHja JbyOOIMTHA
aymia CO 4yJCeHhE IJeda BO IUJIAHUHUTE,
oBo] Konrpec Be nmnokanysa. Jla
UCTpaXKyBaMe, Ja JeOdartupamMe MU Ja He
OCTaBHME HEAOPEYCHOCTH. Ajae 3a€IHO A
ro HaIlMIIEME CJIEJIHOTO TIOTJIaBj€ Ha
3emjara. Heka Haykara m JbyOONMUTHOCTA
OuIaT HAIIMOT T'C€OJIOIKHA KOMIIAC.

Be nmo3apaByBame co mmopakara “Ajae aa
MCTpaKyBaMe MO 1a00K0 M IMOIIMPOKO -
3aeaHO0*

IIperceaarel HAa MakegoHCKO

I'eos101IKO APYIITBO:

Axanemuk IIpod. a-p biaxo boes

geological forms, but also our resilience
and hope for survival 1n 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 1s well known for high sulfidation
epithermal mineralization (e.g., Bor, Lipa, Coka
Kuruga, Coka Marin, Tenka, Coka Kupjatra,
Tilva Njagra deposits) most of which 1s related
to advanced argillic alteration (Kozelj, 2002).
Cukaru Peki is a world-class epithermal and
porphyry deposit recently discovered in the
BMZ (e.g., BanjeSevic et al., 2019; Velojic,
2021). According to Bosi¢ et al. (2022) high-
sulfidation epithermal mineralization in Cukaru
Peki 1s localized in coarse-grained plagioclase-
hornblende andesite associated to advanced
argillic or ‘'secondary quartzite’ alteration
assemblage: quartz, clays, alunite, sericite,
+dickite, +diaspore, +corundum, +andalusite.

The purpose of this contribution 1s to
characterize the alteration within the high

sulfidation epithermal mineralization phases 1n
the Cukaru Peki deposit.

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

for XRD analyses (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 are taken systematically from highly
altered and mineralized parts of epithermal
deposits to more pristine host andesite.

All the analyses are carried out using a D2
Phaser Diffractometer, Bruker, and a DS
Endeavor Diffractometer, Brucker in the Centre
for Mineralogical Studies (CEM) Geoatacama 1n
Chile. The phases i1dentification and the semi-
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quantification are achieved using the EVA and
the TOPAS software, respectively.

RESULTS AND DISCUSSION

The obtained results show the presence of
quartz, illite, kaolinite, pyrophyllite, and alunaite.
Quartz was found 1n 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 1llite 1s interlaminated with
smectite-type clay minerals, and this may have
led to semi-quantitative overestimations of this
phase. Kaolinite was detected 1n 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 1s
present 1n all samples with an average of
approximately 15 wt% whereas covellite was
found 1in 35 % and enargite 1n 25% of samples
with an average content of less than 5 wt%.
According to the above presented results, two
types of advanced argillic alteration are
distinguished. The first 1s located in the central
parts of the deposit and 1s characterized by an
association quartz-alunite-kaolinite accompanied
by high contents of pyrite, covellite, and
enargite. In deeper parts 1s 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
1s marked by a fault and clay-rich zone,
dominated by an argillic alteration association:

quartz — kaolimite — 1illite - smectite =
muscovite/sericite. This zone 1s barren of
mineralization but contains some mounts of

sphalerite. The host andesite occurs on the other
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side of the fault =zone, 1t 1s weakly
hydrothermally altered with an argillic
(£phyllic) assemblage: smectite-1llite-kaolinite-

gypsum=muscovite/sericite £ basanite.

CONCLUSION
The results of this study confirmed that
advanced argillic alteration 1s related to

epithermal mineralization and 1t 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 1s delineated by the
products of argillic alteration.
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