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IIPEAI'OBOP

Touumyeanu 2ocmu, Koneau 2eono3u u
sbybonumnu oyuiu,

JobpenojaoBre Ha 5™ Konrpec Ha
reojo3ure Ha PemyOnmka  CeBepHa
MakeoHHja - MHTEIEKTYyaJlHO TaTyBambe
KO€ TH HaJMUHYBa TPAHUIIUTE, CTIOXUTE U
Kaprectute Gopmanuu. Jlogeka cure HuE
ce cobupaMe TOJ 3HAMETO Ha MHUHATaTa
ucTopyja Ha 3eMjatTa M HEJ3MHATA
CETalTHOCT KOoja MOCTOjaHO Cce pa3BUBa, J1a
TpPrHEME Ha TMaTyBamke KOe T'M OOeqUHYyBa
HayKaTa, “dyjaaTa’ U OTKpUTHjaTa.

JbybonutHOCTa € OHA IITO HE BOJU U
BO UCTO BpeMe Taa € ¢ HAaIlIeTo
HACIIE/ICTBO.

['€0OMKNOT KOHTpEC € MECTOTO Kaje
uaente OM MOJXKele Ja ce CyApar Kako
TEKTOHCKM  TUIOYM,  MPEAU3BUKYBAJKH
CEU3MUYKH TPOMEHU BO Pa30MPamETO.
Hammor Konrpec He e camo coumjamHO
Ipyxeme TyKy Bo 2024 Toj € pacKpCHHIIA
Ha JUCHUIUTMHU. MOMEHT Kora Tpeba naa
pasMHuCcIyBaMe HE caMO 3a CTapHTe
CEIMMEHTHHU CJIOEBH, TYKYy M 3a HUTHHUTE
NpeIu3BUIIM  HA  HAIIETO BpeMe:
KJIMMATCKUTE MPOMEHH, HEJOCTUTOT Ha
pecypcu u JETUKATHUOT TaHI[ TOMery
YOBEIITBOTO U MpupoaaTa. AKO OpaHO ce
TPYJIEBME CO PEIIATUBHUTE METOIM N1a TH
ucTpaxyBame u nemudpupame “rajaure”
MOpaku BpEeKaHH BO MHUHEPAUTE W
dbocunuTe, I1eHeC BO HAIIMTE JIAOOPATOPHH
3yjaT CHEKTPOMETPU, a HaJ HAc JeTaar
IPOHOBM €O ONUMK 332 TEpMHUYKa
00paboTKa Ha MoJATOLH, KapTupame u 3D
Mozenupame. Toa ce JeHec alaTKuTe Ha
MOJiepHaTa reojoruja.

Hammor Konrpec He € camo 3a kapnu
¥ MUHEpaJId, TYKy BCYIITHOCT ce paboTH 3a
nyfre. IT'eonmo3ute 07 cekoe KaTdye Ha
Halmata — Jgp)kaBa M TOMIUPOKOTO
ONKpYy)XyBame, 0e3 pas3iuka Jamu ce
o0JIeYeHH BO TEPEHCKU YEBIH WIH BO
1ab0paTOpPUCKN MaHTUIIU, HA OBa MECTO C€
criojyBaatr u cronenyBaar. CronenyBame
MOJATOIM, pa3MEHyBaMe€ NpPHUKa3HU H
MOTTUKHYBaMe copaboTku. 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 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. Our
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, it'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 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



ajini Ha KOHI'PECHUOT HOEeHTap,
KOHTHHCHTUTC CC CyaupaaTrT U HUACUTEC CC
Kpucrajin3upaar.

Honeka ce cobupame 3a 3aeIHUYKA
npyx0a, 3amoMHeTe: 3eMjUHHUOT atjac
OCTaHyBa HenoBpiieH. HMma  BpBOBHU
HEUCKAaYeHHW, pacequ  Hemo3HaTh W
MUCTEPUU KOU JEMHAT TOJ OKEAHCKUTE
poBoBu. Hama 3a7aua e ga v MOMOJIHUME
THE TIpa3HU MECTa - Jla T KapTHUpaMe He
caMmo TeoJIomIKuTe GopMu, TYKy U Hallara
W3JIPKITUBOCT U HAJIEXK 32 OICTO]YBakE BO
ce MOKOMILJIEKCHOTO rJ1006a7THO
ONKpYy)KyBame. Jla ce crorume BO Taa
JOJATOpPOYHA U TOCTOjaHa EKCIEAUIIH]a.
be3 pa3nuka nanu cre UCKyCeH reosior Win
caMoO TeoJor MOYEeTHUK 4uja JbyOONHTHA
Aylla cO 4yAelme IJiefa BO IUIAHUHUTE,
oBoj Konrpec Be mokanyBa. [la
UCTpaXyBame, na nebatupaMe U Ja He
OCTaBHME HEJJOPEUCHOCTH. Ajlie 3aeJIHO J1a
r0 HamuiieMe CIEAHOTO TMOrjiaBje Ha
3emjara. Heka Haykarta u JpyOONUTHOCTA
OMIaT HAIIMOT T'eOJIONIKHA KOMTIAC.

Be nmo3apaByBame co mopakata “Ajne na
UCTpa)KyBaMme MOJ1Ia00K0 U TOLITUPOKO -
3ae1HO*
IMpercenaren Ha Make10HCKO
I'eosiomiko apymrBo:

Axanemuxk [Ipod. a-p biaaxo boes

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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NEW INFORMATION ON THE AGE OF THE PEGMATITES OF
CANISTE (PELAGONIAN METAMORPHIC COMPLEX), NORTH
MACEDONIA

'lvan Boev, * Tena lvanova Sijakova ‘Sonja Lepitkova

Y Faculty of Natural and Technical Sciences, Goce Delcev University, Stip, 2000, Republic of North Macedonia

ABSTRACT

The occurrence of pegmats within the Pelagonian metamorphic complex is quite common. They appear within
the metamorphic complex of the gneisses and in direct contact with the granitic intrusive bodies. Mainly these
pegmatite bodies are made of quartz, feldspars, micas (bioite, muscovite, paragonite, vermuiculite) as well as
the occurrence of rare minerals such as tourmalines, epidotes, apatites, garnets and zircons. The paper presents
the new information related to the age of two pegmatitic bodies: Alinci and Chaniste. The obtained age is

Cretaceous

key words: Alinci, Caniste, cretaceous age,
INTRODUCTION
Pelagonian belt (zone)

The Jadar-Drina-lvanjica-Pelagonian
belt (Pelagonides) is situated between the Sava
suture (West of the Vardar zone) and the
Dinaride (West Vardar) ophiolite belt. It
consists mostly of Precambrian and Paleozoic
complexes covered by Triassic and Jurassic
carbonates and thrust and imbricated within
the whole west-vergent nappe pile west of the
Vardar s.s. zone. It was covered by Upper
Cretaceous flysch, and involved again in west-
vergent thrusting in Palacogene times
(Zagorcev 2020).

The Jadar unit consists of several
thrust sheets differing considerably in their
facies. A Devonian-Lower Carboniferous
flysch borders pelagic carbonates of the same
age. Different facies (sandstones,
conglomerates, fusunilid limestones) follow in
the Upper Carboniferous, and are covered by
transgressive  Permian  siliciclastics and
Bellerophon limestones. They are covered by
Triassic platform carbonates, similar to those
in the Drina-lvanjica unit, and thin Lower
Jurassic limestones and cherts. Studies in the
Drina-Ivanjica unit have distinguished several
formations of Cambrian to  Early
Carboniferous age. They consist of arenites to
slates with some interbeds of limestones,
cherts, and polymictic conglomerates. Thick
turbidites are present in some parts of the
section. The metamorphic grade varies from
very low grade to greenschist facies. The
Paleozoic section is covered by a full Triassic

49

section characterized by some typical Alpine-
type facies. The Upper Triassic is tectonically
covered by ophiolitic mélange and by
transgressive Upper Cretaceous (Zagorcev,
2020)

The Pelagonian metamorphic complex
or tectono-stratigraphic complex is about 420
km long and about 60 km wide and extends in
the NNW-SSE direction as part of the central
Hellenides (Palinkas et al 2012).

The Pelagonian massif is the largest
unit of the belt. It is situated between the
Vardar zone and the Dinaride (West Vardar)
ophiolite belt on the territories of North
Macedonia and Greece (Florina “terrane”).
The high-grade (amphibolite-facies with
eclogite relicts) metamorphic rocks may be
divided into two parts: a lower complex built
of biotite and two-mica gneisses, amphibolites,
hornblende and epidote-hornblende gneisses,
leucocratic  gneisses,  migmatites  and
orthogneisses, and an upper complex of
gneisses, micaschists, amphibolites, calcareous
schists, and massive marbles (Sivec marbles).
Both Rb-Sr determinations in the northern
parts of the massif in North Macedonia, and
recent U-Pb determinations in Greece (Florina
“terrane’) indicate (polymetamorphic)
Neoproterozoic ages for these complexes (up
to 700 Ma in the metagranites), with one very
important Late Carboniferous metamorphic
and igneous event at c. 300 Ma. (Zagorcev,
2020).

At the base of this complex is a
Precambrian crystalline core built of ortho and
paragneisses, micaschists and amphibolites.
Granitoid magmatism was embedded in the



[ertn Konrpec na I'eonosure na Perry6mika CeBepna MakenoHuja
Fifth Congress of Geologists of the Republic of North Macedonia

crystalline core during several epochs, namely:
: 1) Upper Carboniferous and Il) Late Permian
— Early Triassic magmatic events (Most et al,
2003). Pelagonian granitoids range from
granite to quartz-diorite, but are mainly
granodioritic in composition (Dumurdzanov,
1985; Most et al, 2003). The Upper
Carboniferous granodiorite (299 + 1 Ma, U/Pb
zircon age dating; Most et al, 2003) underwent
compressional deformation and developed a
greenschist to amphibolite-grade metamorphic
overprint. A Late Permian — Early Triassic
granodiorite (~245 £ 1 Ma, U/Pb zircon age
dating; Most et al, 2003) is represented by
massive intrusive bodies within the Eastern
Pelagonian zone, including the Selecka Mts.
The investigations of the age of the pegmatites
in Alinci (K/Ar method 105.2 Ma) indicate the
existence and significant magmatic activity
during the Cretaceous period, starting from the
Lower Cretaceous (Boev, | et al, 2021). A
sedimentary sequence, comprising carbonate
and clastic rocks, was deposited during
Triassic and Jurassic times. The geological
structure of the Pelagonian zone is mostly a
consequence of polyphase
tectonometamorphic events during
convergence of the Apulian and European
plates between the Upper Jurassic and Upper
Tertiary times (Most et al, 2003).

Local geology

To examine the age of the pegmatites
in the Pelagonian metamorphic complex,
samples were taken from two localities: Alinci
and Caniste, and a microcline sample was
taken from the Alinci locality to determine the
age (for K/Ar geochronology) (Fig 1), and
from the Canipste locality zircon was taken
(for U/Pb geochronology).

o AR - R, S
Figure.l Microcline+albite+arfedsonite from
Alinci locality

The Alinci locality is located near the
village of Alinci, about 3 km from the Prilep-
Bitola regional road. The locality itself is
located within the Pelagonian metamorphic
complex in a metamorphic beam that separates
the Prilep field from the Bitola field. Here, the
metamorphic rocks (gneisses) form three
elevations that descend from the northern
branches of Selechka Mountain in the
Pelagonian valley. The locality itself is located
on a hill called Crn Kamen (Mari¢, 1949). The
pegmatitic  occurrences themselves are
considered in the series of alkaline syenites
and gneisses. Pegmates occurrences are made
up of microcline, arfedsonite, albite, titanite,
augite, zircon and apatite (Baric, 1964).

A specific trait of the deposit is its rare
mineral paragenesis, which includes uranium
minerals. It is important to note that there are
frequent nests of several centimeters in size
filled with needle-like arfvedsonite crystals.
Arfvedsonite is a mineral of the amphibole
group occurring as acicular shapes of greenish,
dark or blue tinge. It appears as an inclusion in
other mineral forms. Albite is also common,
appearing as platy white to totally transparent
crystals. The largest crystals attain 10 cm in
size.  Twinned individual grains (as
polysynthetically twinned) or Carlbad’s twins
are common. Arfvedsonite crystals are
frequent inclusions in albite. Of note are the
well developed quartz crystals, the large
titanite crystals (attaining 2 cm in size) as well
as the crystals of monazite and macedonite.

There is also the occurrence and
specific association of rare minerals with
uranium content (davidite) (Damjanovic, 1961,
Georges et al, 1988/1989, 1999).

The Canite pegmatite is one of numerous
pegmatite occurrences within the Eastern
Pelagonian zone. The pegmatites vary in size
from a few decimetres wide and tens of metres
long to larger bodies tens of metres wide by
hundreds of metres long. They differ
according to the mineralogical features, the
internal structures and the fractionation degree
as well. Beside epidote-bearing ones (Caniste
and Dunje localities), the most interesting are
those enriched in uranium and thorium
mineralization (Alinci and Crni Kamen
localities; e.g. Ivanov et al., 1966; Radusinovic
& Markov, 1971; Bermanec et al., 1988,
1992;). The Caniste lens-shaped, up to 10 m
wide pegmatite body, cuts Precambrian
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gneisses (Dumutdzanov, 1985; Most et al, is composed mainly of potassium-sodium
2003). feldspar, quartz, a smaller amount of biotite,

In the Caniste locality, the pegmatite and epidote that occurs in large crystals.
vein is up to 15 meters long and up to 50 Garnet and amazonite occur less frequently. It
meters long. It is composed mainly of should be noted that zircon also appears in
potassium-sodium feldspar, quartz, a smaller Caniste, and it is the only locality in the

amount of biotite, and epidote that occurs in
large crystals. Garnet and amazonite occur less
frequently. It should be noted that zircon also
appears in Caniste, and it is the only locality in
the pegmatites in which zircon appeared.
Zircon in the Chanishpte pegmatite vein
occurs in two varieties.

pegmats in which zircon appeared.

1. Zircon, which appears in the microdig as
tiny crystalline aggregates, cream to pale white
in color, very cracked, and the cracks are not
filled with other minerals, and plagioclase,
guartz, and fine-grained muscovite also appear
in addition to it,(Fig 2)

T T T T T T T T T T T T
0 05 1 15 2 25 3 35 4 45 s 55 [}
[Full Scale 292 cts Cursor: 0.000 ke

Figure 3. SEM-EDS of dark yellow zircon from
Caniste

RESULTS AND DISCUSSION

The Pelagonian metamorphic complex
has been exposed to polyphase tectonic
deformations and metamorphism for a long
time so that its thermal evolution becomes
very complex. Based on the investigations of
the age of the biotites using the K/Ar method
(Most et al, 2001), four tectonic-magmatic
phases can be distinguished within the
Pelagonian metamorphic complex, which

;’u,,Sc;,‘fZgzdeu,sul;'i,m5 R ékev occurred at the pre-Cambrian base. One group
Figure 2. SEM-EDS of cream to pale white zircon of processes occurred in the interval from
from Caniste 447+-17 MA to 267+-10MA, the second group

of dynamo thermal metamorphic processes
2. Zircon which is dark yellow in color and that were followed by partial melting
does not show any differences in the processes occurred in the interval from 148+-
microscope compared to the previous variety, 6MA to 114+-4 MA , the third group of
this one is also cracked and appears in processes occurred in the interval from 102+-4
association with plagioclase, quartz and MA to 86+-34 MA and the fourth group of
muscovite.(Fig 3). processes occurred in the interval from 64 MA
In the Caniste locality, the pegmatite vein is up to 36 MA. From the above, it can be
to 15 meters long and up to 50 meters long. It concluded that the Pelagonian metamorphic

51
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complex has a very complex and versatile
thermal evolution over a longer period of time
of about half a billion years. The formation of
the pegmatite bodies within the Alinci locality
occurred as a result of the partial melting that
took place in the gneisses during the
Cretaceous period (105.2 +-2.3 MA) in the so-
called third phase of the thermal evolution of
the Pelagonian metamorphic complex. It must
be mentioned here that the formation of the
pegmatite teals in the Caniste localities
occurred in the second phase of the thermal
evolution of the pelagonian metamoprphic
complex in the interval of 134,9+- 1,8 MA.
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