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MHNPEATI'OBOP
I'eonorujara xako mpupogHa (QyHIaMEHTaIIHA
HayKa ¥Ma HE3aMEHJIMBO 3Ha4Yemhe 3a
OIIIITECTBOTO M € OHOj KaMEH TEMEITHHUK Ha KOj
Ce 3acHOBaHM TojJeM Opoj TpaHKH Of
WH)XEHEPCTBOTO U MHIYCTpHjaTa.
Hej3uHOTO 3HAYCHETO Kaj HAC € MHOTY jacHO
MPENO3HACHO yIuTe BO JayieyHaTa
1944 ronguHa, Kora co oJJTyKa Ha
[Ipesumnymor Ha ACHOM e dopmupan
I'eonomknor wuHcturyr Ha HPM, 1pBa
MaKeJJOHCKa T'€0JIONIKa HHCTUTYIIH]a.
Jenec MakelOHCKOTO T€OJIOIIKO JPYIITBO
Kako elIeH OJf TIJIaBHUTe MPOMOTOPH Ha
TeoJIOIIKaTa HayKa BO Hamata 3emja, € Impeq
HOB TIPEIN3BHUK, OPTaHU3NpPameTo Ha TpeTHoT
Konrpec Ha reomo3ure Ha PenmyOimka
MakenoHuja.
Opranmzanuonnor u Hayunmor ombop Ha
Tpetnor Konrpec, umajku ja mpeaBu goarara
Tpaauidja Ha TeoJiolIKaTa Hayka, HO
HMCTOBPEMEHO COTJIEAYBajKU TO aKTyeITHHOT
MOMEHT, OJUIy4Hja HOCEYKHTE TEMH Ha
Konrpecor na 6uaar moBp3anu co:

— T'eonorujara u ONIITECTBOTO,

— @yHmameHTaHaTa Te0JI0THja 1

— Teonorujata v ekOHOMHjaTa.
3a oBue TeMHm BO OBOj 300pHHK ce
myoJNMKyBaHu  BKymHO 105  opuruHaIHH
HAayYHH TPYAOBH, KOW C€ TOJATOTBEHH O]
npeky 350 aBTOpH M KOaBTOpW O IOTOJIEM
Opoj Ha 3emMju. Hwusz TpymoBure ce
emabopupaHdl  pe3yiTaTd O BPEeOHH W
JONTOTPajHH UCTpaXKyBarma Ha HAIIUTE U
CTPaHCKUTE HHXEHEPU W Hay4YHH PabOTHHIIH.
Ox npucTUTHATHUTE TPYAOBH MOXE Ja ce
3a0eJIe)Kd MOBP3aHOCTA Ha TPAIUIMOHATHHUTE
WUCTPpaXXHU METOAM W TpPHMEHaTa Ha HOBU
COBpEMEHH TEXHOJOTHM W aJaTKu [pH
TCOJIOIIKUTE  MpOydyBama,  BKIYUYyBajKu
HajCOBPEMEHH TEPEHCKH U J1abopaTOpUCKU
WHCTPYMEHTAJTHH  METOAHM, CHCTeMH 3a
00paboTka, dyBame Ha TOMATONM H CIEACHHE
Ha TapaMeTpuTe Ha >KMBOTHaTa cpenuna. Ce
HazeBame, JleKka [pUKaXaHW  CTaBOBH,
pasMHUCIIyBamka W pe3yiTaTd ke TW 3alBpPCTaT
JIOCEeTAIlHUTE 3HAaeHka, M Ke Ce MOTTHKHAT
W7eH 3a 3Ha4ajHU HOBHU UCTPaKyBamba.
3aroa, OpraHu3aloHUOT OA00p MCKPEHO UM
ce 3a0iarofjapyBa Ha CHTE aBTOPH, YUYECHHIIH
u nomarayn Ha KoHrpecoT, kou cure 3aeqHO
CO  TMOXPTBYBaHOCTa  OBO3MOXHja  OBOj
300pHUK 1@ OMae HEMITO CO KOE CHTE Ke ce
ropaeeme.

PREFACE
Geology as a natural and fundamental science
is of great importance for the society and it is
the foundation of many engineering and
industry branches.
Its’ importance in our country was clearly
recognized in 1994, when the presidium of
ASNOM reached a decision to establish a
Geological institute of NRM, the first
Macedonian geological institution.
Nowadays, the Macedonian geological society
as one of the main promoters of the geological
science in our country, has accepted a new
challenge, the organization of the Third
Congress of Geologists of Republic of
Macedonia.
The Organizing and scientific committees of
the Third congress, given the long tradition of
the geological science, at the same time
looking at its’ current state, has decided that
the main topics of the Congress are related to:

— Geology and society

— Fundamental geology and

— Geology and economy
There is a total of 105 original scientific
papers published in these Proceedings,
prepared by over 350 authors and coauthors
from number of countries for these
proceedings. Results from valuable and long
investigations of our and the foreign engineers
and scientific workers have been elaborated
through the papers.
From the papers, it could be noted that there is
a strong connection between the traditional
investigation  methods and the new
contemporary technologies and tools in
geological explorations, including the latest
field and laboratory instrumental methods,
systems for processing and data storage, and
monitoring environmental parameters. We
hope that, the presented views, considerations
and results will strengthen the existing
knowledge, and will encourage ideas for new
significant research.
Therefore, the Organizing Committee would
like to sincerely thank all the authors,
participants and supporters of the Congress,
who along with their devotion helped making
us all proud of this Proceedings book.

IIpercenaTen President
Ha OpranuszannoHeH of Organizing
Onoop Committee

[Tpod. n-p Coma JlenmurkoBa
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NEW INVESTIGATIONS ON DUNJE PEGMATITE, MACEDONIA
I: THE CONTRIBUTION TO THE KNOWLEDGE ABOUT ALKALI
FELDSPARS AND ITS MINERAL PARAGENESIS
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Abstract

SeleckaMountain was thoroughly investigated in the past mostly because of the interesting mineral paragenesis
presented in granites, gneisses, amphibolites, different schists and pegmatite bodies. In the valley SmilevskiDol,
around 3 km SW from the village of Dunje (Mariovo plateau), in the vicinity of small spring SohlehovKladenec
hydrothermal pegmatite veinwas found containing well-formed crystals of albite, microcline, amphibole,
epidote, titanite, quartz, muscovite, chlorite, stilbite, heulandite, pyrite, apatiteand rutile. Recent investigations
brought out some more information about morphological and chemical characteristics of feldspars, namely
albite and microcline and their oriented growth and confirmed garnet as new mineral in the paragenesis.

Key words: Dunje, mineral paragenesis, morphology, chemistry

INTRODUCTION

Selecka Mountain is a part of the eastern
Pelagonian tectono-stratigraphicunit of the
Dinaride-Hellenides  (Pelagonian  massif)
represented by  complex  Precambrian
metamorphic rocks comprised of gneisses,
micaschists and amphibolites (Arsovski, et al.,
1984) often with granitoid and pegmatitic
intrusions. On the eastern slopes of the Selecka
Mountain, in Smilevskidol approximately 3
km SW from the village of Dunje,in the
vicinity of small spring SohlehovKladenec
hydrothermal-pegmatite vein exists along the
contact between granite and gneisses. The
mineralparagenesis is composed of albite,
microcline, amphibole, epidote, titanite,
quartz, muscovite, chlorite, stilbite, heulandite,
pyrite, apatite,rutileso far investigated by
many researchers (Bari¢, 1958; Raffaelli,
1961; Zebec, 1984; Bermanec, 1986; Tibljas et
al., 1987; Zebec&Radanovi¢-Guzvica, 1992;
Jovanovski et al, 2012.).Recent investigation
brought more data on albite
chemistryandcrystal morphology previously
given by Raffaelli(1961) (Fig.1).

METHODOLOGY
Crystallographic =~ measurements  ofalbite
crystals were performed using two-circle

reflecting goniometer (W.A. Goldschmidt,

413

type A). Chemical investigations of alkali
feldspars were done by electron energy
dispersive X-ray spectrometry (Bruker SDD
129 eV resolution) performed in the scanning
electron microscope (Tescan FE SEM) on
well-polished and carbon coated samples.

e Z =
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Fig.1. Albite crystals from Dunje(modified after
Raffaelli, 1961.) with 12 forms:{001}, {010}, {110},
{170}, {130}, {130}, {071}, {T01}, {T11} {TT1},

{443}, and {T12} a); b) same as a) without {343},
{T12} and {071}
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Quantitative analyses were done on standards-
based geological samples. Spectrums are
obtained over 200 kcps. Recalculation to
oxides were done without normalization in
targeted for results to be comparative with
earlier contribution. Calculation of the formula

RESULTS AND DISCUSSION

Two alkali feldspars had been confirmed in the
assemblage, albite and microcline. Albite
crystals can be found as well formed twins and
single crystals up to 5 cm in size. Their mutual
position during growth revealed the succession
of crystallization and three generations were
recognized.The earliestgeneration is
represented by clear, colorless and generally
smaller crystals, extremely platy along the
{010}.On four measured albite crystals the
following 17forms were determined: {001},
{010}, {110}, {1TO}, {130}, {130},
{350},{450}, {021}, {TOl}, {201}, {403},
{T11} {TT1}, {343}, {T12}, and {T12}(Fig.
2), including 5 new ones found after
Raffaelli’searly research. They often consist of
a large number of individuals closely spaced in
polysynthetic twinning.

Later milky white crystals of albite
crystallized, reachedup to 5 cm in size and
they are more or less equidimensionally
formed. They sometimesalso show multiple
twinning according to the albite law (with the
{010} twin plane) but with somewhat thicker
lamellae. (Fig 3.)

A AV =/ Oy

Fig. 2 Albite crystals of first (earliest) generation:
Jforms on single crystals: a){001}, {010}, {110},
{170}, {130}, {130}, {350}, {T01}, {303}, {T11},

{TT1},{TI12}; b) {001}, {010}, {110}, {1T0}, {130},

{130}, {101}, {703} ¢) {001}, {010}, {110}, {IT0},

{130}, {350}, {450}, {T01}, {403}, {T11}; forms on
albite twin: d){001}, {010}, {110}, {170}, {130},
{130}, {350}, {021}, {T01}, {303}, {TT1}, {33}

and {T12}

414
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Fig. 3 Albite crystals of second generation;a)
single crystal: {001}, {0102, {110}, {IT0}, {130},
{1304.{101}, {201}, {303}, {T11}, {TT1} b)
polysynthetic twinning: {001}, {010}, {110}, {1T0},

{071}, {T01}

The third (latest) generation of albite is
represented by white crystalsgenerally twinned
according to the pericline twin law(with [010]
as twin axis direction) andelongated
along[010]axis,sometimes flattened (platy)
along the plane of rhombic section. (Fig. 4).

c

Fig. 4 Albite crystals of third (latest) generation;
a), b) pericline twinsc) multiple pericline twinning,
present forms: {001}, {010}, {110}, {170}, {130},
{130}, {T01}, {703}, {T11}
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Such a succession in crystallization has been
observed on twinned albite formation
consisting of all three generation of albite
crystals. The earliest clear, colorless albite
isovergrown in oriented position by milky
white albite twins of second generationwhich
is in the latest stage of crystallization twinned
with the periclinetwins ofwhite albite (Fig.5).

o

b
|
Y

Fig. 5 Albite and pericline twinning of all three
generations of albite crystals

On the surface of all types of albite
crystals,colorless, translucent crystals of
microcline can be found in oriented growth
position. They are up to 5 mm in size
(exceptionally up to 1 cm) and usually of
rough faces (Fig.6, 7, 8) which made them

difficult to
goniometricallymeasure.Nevertheless, the
following forms were recognized: {001},

{110}, {1T0}, {1T1}, and {TO1}.

Fig. 6 Oriented overgrowth of microcline on larger
albite crystal

Oriented growth of microcline crystals after
albite can preliminary be described as follows:
microcline (110) [001] || albite (110) [001]

Optical axial angle of microcline varies in
range 2V=55°-60° (-) (Zebec, 1980).

Chemical analyses so far showed that albite
crystals are almost free of Ca (Raffaelli, 1961;
Bermanec, 1986). Recent chemical analyses of
both types of alkali feldspars confirmed pure
sodium and potassium feldspar composition
for albite and microcline, respectively (Tab 1).

Microcline

[SEM HV: 3 60 kV
[SEM MAG: 54 x

WOD: 22.00 mm
Det: SE

Fig. 7 SEM image of albite-microcline oriented
growth

Fig. 8 Thin setion of albite-microcline oriented
growth (after Zebec, 1980)

Table 1. Comparation of previous and recent results of chemical analyses of alkali feldspars

albite, earliest
(recent)

wt (%) a.p.fu.

Raffaelli Bermanec
{1961} (1986)
wt (%) a.p.fu.|wt¥ a.p.fu.

5i0, 63,04 2,98| 66,74 2,96
Al,O, 19,88  1,03]19,9%6 104
Fe,0, 016 001 041 001
FeQ 0,12 0,00(-
Mgo 0,02 000 009 0,06
Ca0 0,17 001 048 0,02
Na,0 10,56 0,89( 10,49 0,90
K0 091 005 09 0,05
H,0+ 0,14 0,13
H,0- 0,03 -
3 100,03 99,26

66,04
20,89

12,46
0,15

99,54

albite, latest microcline
(recent) {recent)
wt (%) a.p.fu.wt(%) a.p.fu.
2,71) 65,09 2,90| 60,08 2,67
1,01) 20,01 1,05 21,02 1,10
0,99 11,55 0,99 - -
0,01 006 0,01 17,62 1,00
96,81 98,72
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Inclusions of epidote and fibrous amphibole
crystals as well as worm-like chlorites are
frequently found in the albite crystalsof latest
generation. Chlorite inclusions can also be
found in titanite and epidote. As for other
minerals in the paragenesis, minerals from

CONCLUSION

Recent investigations has shown that mineral
associations found in hydrothermal-pegmatitic
veins near the village of Dunje in Macedonia
contains a lot of information that can provide
new knowledge about the origin of not only
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