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The karst bauxite areas of the Northern Apuseni Mts. in the SW Carpathians,
and Vlasenica in the Inner Dinarides, are characterized by bauxites of
Cretaceous age but vary in bauxite composition. The Vlasenica bauxites
consist of boehmite, hematite and kaolinite, and locally are epigenetically
kaolinized. The Apuseni Mts. bauxites in the Bihar Mts. and Padurea Craiului
are metamorphosed by banatite intrusions and consist of corundum, diaspore,
boehmite, magnetite, hematite and kaolinite and locally some chlorite. The
trace element geochemistry, based on studies of B, Ba, Be, Co, Cr, Cu, Ga,
La, Mn, Mo, Nb, Ni, Pb, Sc, Sr, V, Y, Zn and Zr, indicate that both Vlasenica
and Apuseni Mts. bauxites have been formed by in situ bauxitization but that
their diagenesis and later histories differ. The bauxite diagenesis occurred in
Vlasenica under oxic, and in Apuseni Mts. under unoxic, conditions. Later, the
Vlasenica bauxites were locally epigenetically kaolinized, in geochemically
open systems. The Apuseni Mts. bauxites have been metamorphosed due to
the thermal influence of banatite intrusions, which produced corundum and
magnetite in geochemically closed systems.

Key words: karst bauxite, mineralogy, geochemistry, bauxite alteration,
Apuseni Mts., Carpatho-Balkanides, Vlasenica area, Dinarides



10 Danaic¢, A., MANTEA, G. — Cretaceous bauxites in Carpathians and Dinarides

INTRODUCTION

The Carpatho-Balkanides (CB) and the Dinarides (DIN) constitute
the northeastern parts of the Mediterranean belt of karst bauxites. Both
CB and DIN are characterized by numerous karst bauxite deposits and
occurrences, varying in age and composition and distributed in several
bauxite provinces. However, two of the bauxite areas with bauxites
of nearly the same age, one in DIN and the other in CB, are very
interesting due to some specific mineralogical features of bauxites. The
Vlasenica area in the Inner Dinarides, a karst bauxite province of DIN,
is characterized by boehmitic bauxites and some specific epigenetic
transformations. The Apuseni Mts. area in the Inner Dacides of CB
(SW Carpathians or Western Romanian Carpathians) is characterized
by boehmitic-diasporic-corundum bauxites.

This paper presents main mineralogical and geochemical features of
the bauxites in these two areas and discusses and compares their origin
and genesis. For the Apuseni Mts., new mineralogical, chemical and
trace element data are reported.

GEOLOGICAL SETTINGS

The Inner Dinarides (IDIN) and the Inner Dacides (IDAC) are units
of DIN and CB adjoining the Pannonian Basin at the south and east,
respectively (Map 1). The Apuseni Mts. are units of the IDAC, i.e. part
of the Carpatho-Balkanides which adjoin the Pannonian Basin at the
south and east, respectively. In IDIN, bauxite deposits are of Cretaceous
age and are concentrated mostly in two bauxite areas, Vlasenica and
Grebnik, which are characterized by boehmitic and diasporic bauxites,
respectively. In the Vlasenica area, bauxites have not been affected by
the Tertiary dacitic-andesitic magmatism at the adjacent Srebrenica
area. On the other hand, an epigenetic bauxite kaolinization is reported
(Dangi¢ 1985; 1988). In the Grebnik area bauxites are diasporic.

In the Northern Apuseni Mts. area (AM) in IDAC, the bauxite
deposits are of Cretaceous age and are characterized by a specific and
rather complex mineralogical composition. Bauxite deposits appear in
two regions, near Remeti in the Bihar Mts. (BM) and the Padurea Craiului
(PC), and have been subject to a thermal metamorphism influenced by
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the Laramic magmatism (banatites) (Bardossy 1982; bBymmnckwuii 1975;
Cochet 1971; Mantea 1985; 1986/87; Papui & Minzatu 1969). These
bauxites are of the boehmitic-diasporic-corundum type and contain also
some magnetite and chlorite.
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Map. 1. - The geological sketch map of the realm of the Carpatho-Balcanides
and the Dinarides with position of the investigated karst bauxitic areas.

INN DIN=Inner Dinarides; SMM= Serbo-Macedonian Mass; The investigated
bauxitic areas: 1- The Apuseni Mts. area, 2- The Vlasenica area.

MATERIALS AND METHODS

Bauxites samples from AM have undergone mineralogical, chemical
and trace element analyses. In the mineralogical studies, the method of
X-ray powder diffraction analyses (XRD) and a Philips PW-1050/25
diffractometer equipped with a PW-1730 generator, Cu, radiation and
a graphite monochromator were applied.

In the chemical analyses, classical methods of wet chemical and
spectrophotometric analyses (atomic absorption spectrophotometer
PERKIN-ELMER 373) were used. Trace elements have been analyzed
using emission spectrometric analyses. Excitation of samples in a
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controlled atmosphere (O+Ar), a spectrograph with crossed dispersion
(STE-1) and internal standards (Ge and Pd) and a geochemical reference
standard (bauxite BX-N) have been applied. The following elements
have been analyzed: B, Ba, Be, Co, Cr, Cu, Ga, La, Mn, Mo, Nb, Ni,
Pb, Sc, Sr, V, Y, Zn and Zr.

RESULTS AND DISCUSSION
THE VLASENICA AREA BAUXITES

THE VLASENICA AREA BAUXITES

The Vlasenica area bauxite is characterized by numerous bauxite
deposits with bauxite bodies localized in karstic depressions in Middle
Triassic limestones covered by Upper Cretaceous limestones and/or
sandy/clayey limestones of Upper Cretaceous or Neogene age. The
ore bodies appear as discontinuous layers, lenses, and pockets within
limestone overlain by partly or completely eroded hanging wall rocks.
The deposits range in size from several tens of thousands to more than
ten million tons of bauxite. Bra¢an and Kosturi deposits are among
the largest. Bauxite geology, mineralogy and geochemistry of bauxite
in the area are studied in detail (Dangi¢ 1985a; 1985b; 1988; 2003;
Maksimovi¢ & Dangi¢ 1984).

The Vlasenica bauxites are boehmitic, have high iron content and
are characterized by a red matrix and reddish-brown oolites/pisolites.
Mineralogically, they consist chiefly of boehmite, hematite, kaolinite
and TiO,-minerals (anatase and rutile) (Tab. 1). Boehmite and kaolinite
are most abundant in the matrix and hematite is most abundant in
oolites/pisolites. Chemically, bauxites are characterized by high iron
content and rather low silica content. The chemical composition and
trace element contents in bauxites and clayey bauxites are considered
based on data from the Kosturi and Brac¢an deposits.

The Vlasenica bauxites are characterized by high alumina and iron
contents (Al,0,45,35-68,40 %, Fe,0,20,19-36,58 %), low silica content
(1,98-9,46 %), and some TiO,, MgO and CaO (2,50-3,27 %, 0,24-0,85
%, and 0,04-0,12 %, respectively) (Tab. 2). The clayey bauxites contain
less alumina, iron and TiO, (31,19-40,11 %, 11,54-12,41 % and 1,33-
1,83 %, respectively) and more silica (27,12-39,92 %) and MgO (0,98-
1,50 %) and CaO (0,24-0,52 %).
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Table 1. - Mineralogical composition of bauxites from the Vlasenica and
Apuseni Mts. areas.

Vlasenica area Apuseni Mts.

Mineral b . kaolinized Bihar Mts. PC!

auxite bauxite %gﬁfg’ bauxite bauxite
Boehmite + +
Neoboehmite +
Diaspore + + +
Corundum + + +
Kaolinite + + +
Neokaolinite +
Chlorite +
Hematite + + + +
Magnetite + +
Goethite + + +
[Ilmenite + + + +
Calcite +

'~ Padurea Craiului Mts.

Table 2. - Partial chemical composition of bauxites in the Apuseni Mts. and
Vlasenica areas (in %).

Apuseni Mts. Vlasenica'
Bihor Mts PCM? clayey kaolini-
clayey ) . bauxite zed
baux bauxite  bauxite  bauxite bauxite
n’ 2 3 1 4 12 1

SiO 28.69-39.6 13.82-21.80 10.48 27.12-39.92  1.98-9.46 45.35

2
TiO, 2.53-2.87  2.74-2.83 2.77 1.33-1.83  2.50-3.27 0.03
ALO, 35.00-37.30 50.02-70.04 54.06 31.19-40.11 45.35-68.40  39.11
Fe,O, 3.60-23.90 4.81-16.03 21.02 11.54-12.41 20.19-36.58 0.12
FeO 0.78-1.15  0.53-1.12 0.86 0.00
MnO 0.03-0.17  0.10-0.28 0.09  0.01-0.06  0.06-0.28 0.00
MgO 0.04-0.60 0.14-0.6 0.29  0.98-1.50  0.24-0.85 1.03

CaO 3.80-3.90  0.05-0.40 0.25 0.24-0.52  0.04-0.12 0.09

' - Kosturi and Brac¢an deposits. ? - Padurea Craiului Mts. * - Number of
analyses.
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The following trace elements: B, Ba, Be, Co, Cr, Cu, Ga, La, Mn,
Ni, Pb, Sc, Sr, V, Y, Zn and Zr have been studied in bauxites and clayey
bauxites (Tab. 3). In bauxites, each of these elements appears in both
deposits in approximately the same range of concentration. Mn is most
abundant, with contents of 450-2200 ppm. It is followed by Zr, Cr, Ni,
V and Pb, which appear in contents up to 300-450 ppm (Zr 115-450; Cr
192-420; Ni55-300; V 100-310; Pb 55-335). Zn, Y, La, Ga and B appear
in contents of up to 90-180 ppm (Zn 64-180; Y 37-170; La 32-130; Ga
25-110; B 32-90). Sc, Sr, Cu and Co are low abundant, as low as up to
45-58 ppm (Sc 15-58; Sr 10-55; Cu 6-52; Co 11-45). Be and Ba appear
in very low contents, as low as 5.6-15 and <3-14 ppm, respectively.

The clayey bauxites are very similar to the bauxite in trace element
contents. However, they contain more Ba (36-105 ppm) and somewhat
less Co, Cr, and Ga.

Kaolinized bauxite is locally present to a small extent in several of
the deposits, but the process of kaolinization has been studied in detail
in the Bracan deposit (Dangi¢ 1985a; 1988). Bauxite kaolinization
appears as an epigenetic process around fissures in bauxites. Near the
fissure, the bauxite matrix has been fully kaolinized and further into
the bauxite (in the transition zone) it was boehmitized. The reducing
silica-containing solutions descended through fissures and reacted with
bauxite.

Table 3. - Trace element contents in bauxites of the Vlasenica area (in mg/
kg=ppm).

Kosturi deposit Bracan deposit
kaolinized
‘tfell?l}),:i:tye bauxite bauxite bauxite!
n’ 4 12 18 1
B 26-110 36-85 32-90 44
Ba 36-105 <3-5 <3-14 -
Be 2-5.6 5.6-15 5.6-15 3.5
Co 5-21 11-38 21-45 64
Cr 105-320 192-380 240-420 -
Cu 8-26 15-52 6-32 -
Ga 6-33 41-110 25-60 -

La 27-45 32-83 34-130 -
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Mn 74-435 850-1900 430-2200 -
Ni 17-220 120-260 55-300 560
Pb 68-130 130-335 55-210 -
Sc 7-33 25-58 15-34 -
Sr 19-76 10-28 12-55 -
A% 72-230 130-310 100-225 -
Y 32-40 37-102 43-170 -
Zn <30-150 64-180 84-170 70
Zr 200-460 240-520 115-450 15

'~ Matrix of kaolinized bauxite (from: Dangi¢, 1985).
2 - Number of analyses.

In a rather complex geochemical Si-metasomatic process, iron,
titanium, and excessive aluminum have been removed from the system
(Tab. 2). Additionally, almost all trace elements except B, Be, Co, Ni,
Zn and traces of Zr have been removed (Table 3). All these indicate
that the process occurred in a geochemically-thermodynamically open
system.

THE APUSENI MTS. AREA BAUXITES

Bauxites in AM appear in karstic depressions in Middle Triassic
limestones (Cochet 1971; Mantea 1985; 1986/87; Papui & Minzatu
1969). In BM, the bauxite is in the limestones of Upper Tithonian age, and
is covered by Barremian-Bedoulian limestones. The ore bodies appear
as discontinuous layers and lenses within limestone and are overlain by
partly or completely eroded hanging wall rocks. The bauxite is compact
and consists of diaspore, hematite, goethite, kaolinite, anatase, chlorite
and some pyrite (to 0,2%). In PCM, the bauxite is in the limestones of
Oxfordian-Kimmeridgian to Tithonian age, and is covered by Neocomian
limestones. The ore bodies appear as discontinuous layers and lenses
within limestone and are overlain by partly or completely eroded
hanging wall rocks. Unmetamorphosed bauxites consist of diaspore,
hematite, kaolinite, anatase and some leptochlorite (to 8%). The black
bauxites with corundum appear at/near the contact with the Upper
Senonian-Lower Paleogene banatite magmatites. In the PC deposit
group, epigene veins of anatase and rutile 30-100 pm wide have been
observed by an electron microprobe study (Bardossy & Panto 1970).
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Five samples representing metamorphosed bauxite and clayey
bauxite from BM and a sample of metamorphosed bauxite from PCM
have been studied and the results are presented in Tables 1, 2 and 4.
Mineralogical studies showed that bauxites consist of corundum,
magnetite, hematite, and some TiO,-minerals (illmenite) (Table 1).
In addition, the BM bauxite contains diaspore and boehmite and may
contain kaolinite and goethite; the PC bauxite contains chlorite. The
metamorphosed clayey bauxites (from BM) consist of corundum,
diaspore, kaolinite, magnetite and/or hematite, goethite, and contain
some calcite.

Chemically, the BM bauxites are characterized by high but variable
contents of alumina, silica and iron (ALO, 52,20-70,04 %, SiO, 13,82-
21,80 %, Fe O, 4,81-21,20 %), and some TiO,, MgO and CaO (2,74-
2,83 %, 0,14-0,60 %, and 0,05-0,40 %, respectively) (Table 2).

Table 4. - Trace element contents of bauxites from the Apuseni Mts. (in mg/
kg=ppm).

Bihor Mts.' PCM?

No. 1 2 3 4 5 6
B <1 <1 <1 3 8 25
Ba <3 <3 <3 <3 18 5
Be 3 44 3 24 4.5 3
Co 11 18 8 11 24 27
Cr 250 225 330 340 460 250
Cu 5 14 22 12 16 9
Ga 27 32 34 75 90 37
La 95 39 56 32 56 100
Mn 320 1750 2800 1050 2400 900
Ni 68 110 38 30 120 140
Pb 14 11 105 95 95 70
Sc 33 43 40 85 65 70
Sr <3 <3 <3 <3 74 32
A% 195 250 270 475 350 330
Y 37 45 60 48 52 120
/n 115 210 88 <30 88 110
Zr 600 660 1050 700 510 880

- No.: 1-2 clayey bauxite, 3-5 bauxite. 2 - Padurea Craiului Mts. bauxite.
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The PC bauxite is very similar in composition to the high-iron BM
bauxites. It contains 54,06 % Al,O,, 10,48 % SiO,, 21,02 % Fe,0,, 0,86
% FeO, 2,77 % Ti0O,, 0,29 % MgO and 0,25 % CaO.

In comparison to bauxite the BM clayey bauxite contains less
alumina (35,70-37,30 %) and more silica (28,69-39,60 %) and CaO
(3,80-3,90 %), and nearly the same iron (3,60-23,90 % Fe O, 0,78-1,15

23
% FeO), TiO, (2,53-2,87 %) and MgO (0,04-0,60 %).
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Fig. 1. The geological sketch map of the realm of the Carpatho-Balcanides
and the Dinarides with position of the investigated karst bauxitic areas.

INN DIN=Inner Dinarides; SMM= Serbo-Macedonian Mass; The investigated
bauxitic areas: 1- The Apuseni Mts. area, 2- The Vlasenica area.

The following trace elements: B, Ba, Be, Co, Cr, Cu, Ga, La, Mn,
Ni, Pb, Sc, Sr, V, Y, Zn and Zr have been detected in bauxite and clayey
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bauxite (Table 4). Regarding the trace element content, there are no
significant differences between the BM and PC bauxites. The only
significant difference is the higher contents of B, La and Y in the PC
bauxite. Among the analyzed trace elements, Mn, Zr, V and Cr appear
to be the most abundant. In bauxites, Mn is as abundant as 900-2800
ppm; Zr is in the range 510-1050 ppm, V ranges from 270 to 475 ppm
and Cr from 250-460 ppm.

A group of elements involving Ni, Pb, Zn, Ga, Sc, Y, and La appear
in contents of up to around 100 ppm. — i.e. in the following ranges: Ni
30-140 ppm; Pb 70-105ppm; Zn <10-110 ppm; Ga 34-90 ppm; Sc 40-
85 ppm; Y 48-60 ppm in BM and 120 ppm in PC; La 32-56 ppm in BM
and 100 ppm in PC. Less abundant Sr, Ba, Co, Cu, B, and Be appear
in the following ranges: Sr <3-74 ppm, Ba <3-18 ppm, Co 8-27 ppm,
Cu 9-22 ppm, B <1-8 in BM and 25 ppm in PC, and Be 3-4,5 ppm. The
BM clayey bauxites are generally similar in trace element contents to
the BM bauxites. The only marked difference is a lower content of lead
(95-105 ppm in bauxite and 11-14 in clayey bauxite).

The ranges of contents of selected trace elements: chromium, nickel,
lead, zinc, lanthanum, yttrium, vanadium and zirconium, are compared
for bauxites of both bauxitic areas in Fig. 1 and 2. The distribution of
zinc and lanthanum are rather similar in both areas. The bauxites of
the Vlasenica area are generally richer in nickel, lead and yttrium, but
bauxites in the Apuseni Mts. area are generally richer in chromium,
vanadium and zirconium.

GENESIS AND GEOCHEMICAL EVOLUTION OF BAUXITES

Mineralogical and geochemical features of the Vlasenica bauxites
indicate that they have been formed by an in situ karst bauxitization. The
bauxite diagenesis appeared under oxic conditions. Later, some deposits
were locally exposed to an epigenetic silicification, which resulted in
the kaolinization of bauxite (Dangi¢ 1983; 1985a; 1988). The process
was geochemically rather complex. The epigenetic kaolinite replaced
all minerals in the matrix but diaspore, boehmite (neoboehmite) and
goethite have been formed in oolites/ooids. During the kaolinization,
the excess of alumina and iron and almost all trace elements have been
removed from the matrix. The process was metasomatic and appeared
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in a geochemically open system. In Tertiary, an intense dacite-andesite
magmatism with hydrothermal ore formation appeared in the adjacent
Srebrenica area. In the Vlasenica area it produced a deposition of
pyroclastics but any metamorphic or hydrothermal effects to bauxites
have not been found.
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Fig. 2. - The ranges of variation of lantan and yttrium (upper) and vanadium and
zinc (lower) in bauxites of the Vlasenica and the Apuseni Mts. bauxitic areas.

Mineralogical and geochemical features of the AM bauxites indicate
that they have been formed as boehmitic/diasporic bauxites, in the same
way as bauxites in the Vlasenica area. However, diaspore may be either
of singenetic mineral (like in the Grebnik bauxites of IDIN) or produced
during metamorphic events. During bauxite diagenesis some chlorite and
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pyrite have been formed in some deposits. After the bauxite diagenesis,
bauxite deposits have been exposed to thermal metamorphism caused
by magmatic (banatite) intrusions.

The metamorphism resulted in the formation of corundum and
magnetite in the bauxite, according to the following reactions:

2AI00H — ALO, * H,O ..ovciiii (1)
boehmite  corundum

3Fe,0,+ HO — 2FeOFe,O, + 20H .......cccooovrinnnn 2)
hematite magnetite

Metamorphism did not change the bulk chemical composition
and trace element geochemistry of bauxite. In other words, it was an
isochemical process. This indicates that it was a thermal metamorphism
without influence of hydrothermal solutions as was proposed by some
former models. The micro-veins of rutile/anatase indicate that some
micro-scale transport in the system occurred during the metamorphism.
It was enabled by a restricted amount of water in the system which was
liberated from the Al-monohydrates during corundum formation.

Inner Dinarides SW Carpathians
Vlasenica area Apuseni Mts.
Bauxitization

7 \y

Boohmitic bauxite Boehmitic/diasporic

\Z bauxite
Epigenesis Metamﬁrphism
Kaolinized bauxite Corundumized bauxite

Fig. 3. - Karst bauxite formation and evolution in the Vlasenica area (Dinarides)
and the Apuseni Mts. (SW Carpathians).

Taking everything into account, it may be concluded that the
Vlasenica bauxites and the Apuseni Mts. bauxites were formed in the



Bulletin of the Natural History Museum, 2008, 1. 21

same way but that their later histories differ (Fig. 2). They were formed
by an in situ bauxitization of aluminosilicates in karst depressions, as
boehmite-hematite bauxites. However, they may have undergone the
diagenesis under diverse conditions - in the Vlasenica area under oxic,
and in the Apuseni Mts. area under unoxic conditions. As a result, in the
Apuseni area bauxites may contain some chlorite and magnetite and/or
less iron.

In their post-diagenetic geological history, bauxites in the Vlasenica
areahavebeenlocally exposedtoaprocess ofthe epigenetic kaolinization,
1.e. resilification, in a geochemically open system (Dangi¢ 1985a; 1988).
It appeared around fissures in bauxite deposits and resulted in a total
kaolinization of the bauxite matrix which is associated with the removal
of almost all trace elements.

On the other hand, in their post-diagenetic geological history,
bauxites in the Apuseni Mts. area were thermally metamorphosed by
banatite intrusions. This resulted in the corundumization/magnetitization
of bauxite. As the metamorphism appeared in a geochemically closed
system, in the corundumized/magnetitized bauxites the previous
chemical and trace element composition has been preserved. Some fluid
phase enabling micro-scale transport in the system was water-liberated
from Al-monohydrate during corundum formation.

CONCLUSIONS

In the karst bauxite areas of Vlasenica in the Dinarides and the
Apuseni Mts. in the Carpatho-Balkanides, bauxites are of Cretaceous
age and appear as fillings of karst depressions but differ in mineralogy.
In the Vlasenica area, bauxites are boehmic-hematitic and are to a small
extent epigenetically kaolinized. In the Apuseni Mts. area, bauxites
consist of diaspore, corundum and magnetite but some also contain
some chlorite.

The trace element geochemistry indicates that bauxites in both
areas have been formed by an in sifu bauxitization in karst depressions.
In Vlasenica, the bauxite diagenesis appeared under oxic conditions
but afterwards the bauxite was kaolinized locally due to a process of
silicification. The later process was metasomatic, i.e. it appeared in a
geochemically open system.
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In the Apuseni Mts., the bauxite diagenesis appeared partly under
unoxic conditions and afterwards a thermal metamorphism connected
with banatite intrusions caused corundumization and magnetitization
of bauxite. The trace element geochemistry indicates that in the later
process, contrary to some former models, the process of bauxite
corundumization/magnetitization was not caused by hydrothermal
solutions. In fact, it occurred in a geochemically closed system. Some
fluid phase enabling micro-scale transport in the system was water-
liberated from Al-monohydrate during corundum formation.
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KPEJHU KAPCHU BOKCUTHU Y AITYCEHU
IIVIAHUHAMA V C3 KAPITIATUMA U Y IOAPYYJY
BJIACEHMIE Y IMHAPUINMA: MUHEPAJIOTHJA U
I'EOXEMUJA

Aniam Jlanrun, 'Eopr MAHTEA

PE3MUME

VY pany cy npuKasaHd pe3yATaTH TEOJOIIKUX, MUHEPAJOUIKHX U
T€OXEMH]CKUX MCTPAKUBamka KapCTHUX OOKCHTA y MOAPYY]y CEBEPHUX
Anycenckux manuHa (Pymynnja), y Kapnaro-6ankanuanma u'y noupy-
4jy Bracenune (bocna n Xepuerosuna) y lunapuanma (OOKCHTOHOCHA
MPOBHHIMja YHyTpammbux [{unapuaa).

VY 06a GOKCUTOHOCHA MOApPYyYja, OOKCUTH Cy KpeIHE CTapOCTH U
CIIMYHOT HAuMHAa T10jaBJbHBakba, y BULY 3aITyHEHha KapCTHHX JIETPECH]a,
aJli Cy 3aCTyIJbHE M W3BECHE 3HA4ajHE PA3JIMKEe Y MHHEPAIOIIKUM
ocobuHama Ookcuta. Y noapyujy AmnyceHa, y pejonuma buxap ninanuse
u Padurea Craiului, 6okcuty cy Mmeramopducanu HHTpy3HjaMa OaHaTUTa
u usrpalyjy ux aujacriop, KOpyHJ U MarMeTHUT a JIOKaJTHO U HEIITO
xjoputa. Y noapydyjy Brnacenune, O0KcUTH ¢y OEMUTCKO-XEMaTUTCKU
a JIOKAJIHO CY, Y Mamb0j MEPH, CTUTEHETCKN KAOJIMHUCAHH.

l'eoxemuja mMukpoenemeHnara, koja je oOyxBaTuia mpoyyaBama B,
Ba, Be, Co, Cr, Cu, Ga, La, Mn, Mo, Nb, Ni, Pb, Sc, Sr, V, Y, Zn u
Zrp, ykazyje ma cy y oba OOKCHUTOHOCHA Tonpydyja, Brmacennmm u y
ArmnyceHnma, JIe)xuInTa OoKcuTa oOpa3oBaHa in situ OOKCUTH3AIU]OM a
Jla Cy pa3lIuKe Y ’bUXOBO] MHHEPAJIOTH]H BE3aHE 3a MPOIIece TujareH3e
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U KacHM]y TEOJIOUIKY HcTOpHjy. Y moapyyjy Bnacenuue aujarenesa
OOKCHTa OJ[BHjasia C€ Y TEOXEMU]CKUM yCJIOBUMA OKCUYHE CPEMHE a Y
noJpyyjy AmyceHa y ycIoBUMa aHOKCUYHE CPEHHE.

Y Bnacenuy, y HocT-/injareHeTCKOM IIEPUO/LY, JIOKATHO, Y3 Pa3iioMe
y JEKHUIITHMA OOKCHUTA, OIILIO j€ JI0 EMUTeHETCKe aaTepalrje OOKCuTa
Koja ce MaHHdecToBaja Kao KaojduHHU3amuja Ookcuta. M3 KpoBUHE
OokcuTa OOrare CHIIMIIMjOM, TOJI3EMHE BOJE KpeTaje Cy Ce HaHWXKe
Kpo3 pacemHe 3o0He Bpuiehw Si-meracomarosy (pecwndukaiujy)
Ookcura. [Iporec je UMao 30HapHHU KapakTep W MOPel eMUTEeHETCKOT
KaoNMHUTa (POPMHUPAHHU CYy M HEOOEMHUT M aujactop. Y 30HHM HajBehe
ajTepalrje, OCHOBa OOKCHTA MOTITYHO j€ KaOJIMHKCAaHa IITO je mpaheno
Y OJTHOIICHEM CKOPO CBHX MHKpOEIIEMEHATA.

VY noapydjy AmyceHa, y HOCT-AMjar€HETCKOM MHEpUONy, OOKCUTH
Cy OMJIM M3TI0KEHU TEPMAITHOM MeTaMOp(hU3My, BE3aHOM 3a UHTPY3Hje
OaHaTuTa, KOJU je MPOYy3pOKOBA0 KOPYHIU3ALM]y U MarHeTUTU3ALN]Y
Ookcuta. leoxemuja MHUKpoeleMeHaTa YyKasyje Ja ce Ipolec
KOpYHIU3allije/MarHeTUTH3alije OOKCUTA OJIBUja0 Y TE€OXEMM]CKHU
3aTBOPEHOM CHUCTEMY, IITO 3HA4YW Jla C€ HMj€ OJIBUJa0 TMOA JE€jCTBOM
XHIIPOTEPMAITHUX PACTBOPA KaKo C€ 00jalImkhaBalio y HEKUM TeHETCKIM
MoJIeTuMa paHujuX ucTpakuBava. [1o Hamem mozeny, y MmeraMmopdHOM
cucTeMy MOIJIO je aa Oyae Hemro duiynaHe dasze - To je 3ampaBo Ouia
BO/1a ocnoboheHa u3 Al-moHoxuipaTa TOKOM 00pa3oBama KOpyHa, Koja
je Mora a oMoryhu TpaHCTIOPT KOMITOHEHTH CaMO Y MUKPO-CKaJIH.



