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Magnesite-bearing fracture zones of the Zlatibor ultrabasic massif
(Serbia) as a discrete structural-morphological type of magnesite
deposits in ultrabasites

MILOJE ILIC', ZORAN PAVLOVIC? & ZORAN MILADINOVIC®

Abstract: In this paper, a discrete structural-morphological type of magnesite deposits in ultrabasites, i.c.,
in magnesite-bearing fracture zones, is presented. The most prominent occurrences of such zones in Serbia
are in the Zlatibor ultrabasic massif and they are economically very significant because they contain large
reserves of high-quality magnesite, as well as of the accompanying sepiolite.
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AncrpakT: Y pany cy npHKazaHe MarHe3HTOHOCHE Pa3jiOMHE 30HE KOje MpeNCTaBibajy mocedaH CTPyK-
TYypHO-MOP(QOIIOIIKA THIT MAaTHE3UTCKUX JISKUIITA y yaTpadasutuma. OBe 30HE HajOOIBE Cy M3pakeHe Y 371a-
THOOPCKOM YATpaba3UTCKOM MAaCHBY U €KOHOMCKH CY BPJIO 3HA4YajHE jep caJpiKe BEJINKE pe3epBe KBATUTETHOT

Mar"He3ura, Kao u npaTeher cenmuoamra.

KibyuHe peun: MarHe3auTOHOCHE pa3jiOMHE 30HE, CTPYKTYPHO-MOP(]OJIOMIKH THUII, MarHe3uT, JISKHUIIITA,

3natrnbopcku ynrpabdasutu, Cpouja.

Introduction

A discrete structural-morphological type of vein
magnesite deposits, magnesite-bearing fracture zones,
which has not hitherto been recognized, is presented
in this paper. It should be added to the already known
types: magnesite veins — single or systems; brecciated
veins, both lenticular and irregular magnesite bodies,
and magnesite stockwork (ILIC 1969a; ILIC & RUBE-
ZANIN 1978; POPEVIC et al. 1996). These zones occur
at numerous locations in Serbia, the most prominent
ones being in the Zlatibor ultrabasic massif (Fig. 1)
(ILiC et al. 2005). Thus, they will be the topic of fur-
ther consideration.

Magnesite-bearing fracture zones

Magnesite-bearing fracture zones are complex dis-
junctive deformations in ultrabasites (ILIC 1969b;
KARAMATA & POPEVIC 1996), having hectometre to

kilometre length, mineralized by magnesite (and often
by accompanying sepiolite; Figs. 1 and 2). Although,
considered partially, they contain all the above-men-
tioned known structural-morphological types of mag-
nesite deposits (and constitutive orebodies) in ultrab-
asites, they can be recognized, integrally considered,
as a discrete complex structural-morphological type,
based on their particular structural, morphological,
mineragenetic and economic—geological features.

So far, seven magnesite-bearing fracture zones
have been discovered in the Zlatibor ultrabasic mas-
sif: four in the Ribnica—Donja Jablanica ore field (Ca-
vlovac, Masnica II, Masnica III and Rasevac), one in
the Stublo ore field (Marin Izvor), one in the Slovici
ore field (Slovi¢i), and one in the Gola Brda ore field
(Rasadnik) (Fig. 1). Their general strike is W—E (up to
WNW-ESE) and dip towards S (up to SSW) at
20-50°.

The length of these zones ranges from several hun-
dred metres to about two kilometres; their width ran-
ges from several metres to several dozen metres (Figs.
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Fig. 1. A synoptic geological map of the Zlatibor ultrabasic massif and the neighbouring formations with the patterning of
the distribution of the magnesite deposits. 1, The freshwater Neogene (Miocene); 2, limestone of Santonian— Maastrichtian
age; 3, the Upper Cretaceous undivided; 4, volcanic—sedimentary formation of Jurassic age (“Diabase-chert formation™);
5, bigger masses of Jurassic basic magmatic rocks (diabase, spilite, dolerite and melaphyre); 6, the Middle and Upper
Triassic undivided (limestone and dolomite); 7, amphibolite; 8, ultramafic rocks; 9, occurrences of vein magnesite; 10, de-
posits of vein magnesite (a) and magnesite-bearing fracture zones (b); 11, deposits of sedimentary magnesite; 12, regional
ruptures; 13, boundaries of ore (magnesite) fields.

2a and b), while the extension to depth along the dip transitions into magnesite veins. They usually have
ranges from 100 m to 300 m (Fig. 3). They pinch out clear salbands (on the footwall and/or hanging wall)
gradually along the strike and dip, but there are also ~ towards the neighbouring ultrabasites, while, in their
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Fig. 2. Sketch showing magnesite-bearing fracture zones of Cavlovac (a) and Masnica III and Rasevac (b).

interior, ultrabasites are intensively cataclased, ser-
pentinized, nontronized and limonitized (Figs. 3 and
4). The magnesite in them most often occurs in the
form of parallel or sub-parallel veins (simple or com-
plex ones — with apophyses, locally brecciated), of the
same orientation as the whole zone, of lenticular and
irregular bodies, and stockwork. The degree of miner-

alization of these zones by magnesite substance
ranges from 30 to 40 %. In addition to magnesite,
sepiolite also occurs in these zones in the form of
veins in magnesite or discrete veins, and as cement in
magnesite breccias (Figs. 3 and 4).

Magnesite either follows the whole dislocation or
occurs only in some of its parts. The former is the
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Cavlovac magnesite-bearing fracture zone (Fig. 2a),
and the latter is the Donja Jablanica—Bakica Kolibe dis-
location, in which magnesite accumulation occurs in its
two parts (which are treated as separate magnesite-
bearing fracture zones): Masnica III and Rasevac (Fig.
2b). Partial accumulation of magnesite within some
dislocations can be explained by specific features of
pre-mineralization and mineralization tectonics; post-
mineralization tectonics, which however, led only to a
change of the position of particular parts of the zone
(owing to differential movement of separate blocks).

1010
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Fig. 3. Geological cross-section A—A’ through the magnesite-bearing fracture zone of
Cavlovac. 1, Magnesite—serpentinite breccia; 2, non-tronite clay; 3, serpenti-
nite—magnesite breccia; 4, sepiolite—magnesite breccia; 5, magnesite; 6, humus.

Structurologically considered, the magnesite-bear-
ing fracture zones and the fractures where the largest
independent magnesite veins occur represent shear
fractures, namely hOl ruptures. Thus, magnesite veins,
within magnesite-bearing fracture zones (which have
the same position as the zones, but are of smaller
size), and independent magnesite veins (in other parts
of the Zlatibor ultrabasic massif) have mainly similar
elements of dip; the statistical maximum of the dip
elements of magnesite-bearing fracture zones is
178/22, while in case of independent magnesite veins
there are two maxima of dip elements, i.e., 14/82 and
183/68. The apophyses of magnesite veins (both those
in magnesite-bearing fracture zones and in independ-
ent ones) mainly represents mineralized feather fis-
sures accompanying the main hOl ore-bearing rup-
tures.

The rupture structure, formed in the pre-mineraliza-
tion period, impacted decisively magnesite mineral-
ization, which occurred in the Upper Oligocene—Mio-

cene (related to strong disjunctive tectonics and ac-
companying hydrothermal activity). These ruptures
served both for introduction of hydrothermal solutions
and for localization of magnesite mineralization. In
the mineralization period, the existing fissures were
activated many times, there were movements in vari-
ous directions along them and they were opened and
closed periodically, in accordance with the develop-
ment of regional tectonic movements. These move-
ments caused shattering and crushing of the magnesite
substance and neighbouring rocks, while the magne-
site and accompanying miner-
als (dolomite, calcite, quartz,
chalcedony, opal and sepio-
lite) of younger generations
were deposited in the newly
formed empty spaces.

In the post-mineralization
period, strong tectonic move-
ments occurred, finally form-
ing magnesite orebodies, in-
cluding their fragmentation
and differential movement of
separate blocks along fault
systems.

From a mineralogical point
of view, the magnesite from
the magnesite-bearing fracture
zones is identical to the magne-
site from independent veins: it
is dense (microcrystalline to
cryptocrystalline), white, and
exhibits conchoidal fracture.
With regards to the magnesite
from independent veins, it dif-
fers only in a somewhat high-
er content of other carbonates
(dolomite, calcite), while the
content of other accompanying minerals, mainly sili-
ca (quartz, chalcedony, opal), is very similar.

In accordance with its mineral composition, the
magnesite from the magnesite—bearing fracture zones
differs from the magnesite from independent veins in
a higher content of lime (CaO), i.e., 1.5-3 % in the
former and less than 1 % in the latter.

From a mineragenetic point of view, the magnesite-
bearing fracture zones and the independent magnesite
veins are syngenetic and synchronous formations.
Both these structural-morphologic types of magnesite
deposits occur in ultrabasites as host rocks and were
formed in the same mineralization cycle bound to the
Upper Oligocene—Miocene fracture tectonics and ac-
companying intermediate volcanism, namely its hydro-
thermal activity. Then hydrothermal solutions (which,
in fact, represented a mixture of genuine juvenile so-
lutions and prevailing ground waters of meteoric ori-
gin, heated by volcanic chamber), rich in CO,, on
their ascending movement leached magnesium out of
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all magnesite and accompany-
ing sepiolite orebodies), not
only of the largest and high-
quality magnesite orebodies.

The Cavlovac, Rasevac, and
Masnice III zones in the Zlati-
bor ultrabasite massif (Figs. 1,
2 and 3) can be considered as
typical examples of magnesite-
bearing fracture zones. The
zones have been noticed in
some other ultrabasite massifs
(e.g., in the Gole§ and Ma-
ljen—Suvobor ones) but they
have not been sufficiently
explored.

Conclusions

Magnesite-bearing fracture
zones represent specific dislo-

cations in ultrabasites, minera-
lized by magnesite (and often

Fig. 4. Structural-morphological types of vein magnesite deposits: a, vein with a sil-
ica “hat”; b, vein with apophysis; ¢, lenticular orebody; d, system of veins with
apophyses; e, vein with apophyses and accompanying stockwork; f, brecciated vein;
g, magnesite-bearing fracture zone. 1, peridotite; 2, serpentinite (predominantly
schistose with striae); 3, fragments of serpentinites; 4, magnesite vein; 5, magnesite
stockwork; 6, sepiolite veins; 7, silica “hat” (reef).

deeper lying ultrabasites, transported it in the form of
bicarbonate and deposited it in the form of magnesite
in ruptures (fracture zones, faults, fissures) in higher
parts of the ultrabasite massifs (ILIC 1969a). Differen-
ces between these two types, thus, are only related to
some structural and morphological features, but not to
their genesis.

From an economic—geological point of view, mag-
nesite-bearing fracture zones are large deposits of
magnesite and accompanying sepiolite, having a com-
plex constitution. In them are magnesite orebodies of
varied structural-morphological types (veins, brec-
ciated veins, lenticular and irregular bodies and stock-
work), as well as accompanying sepiolite orebodies,
which altogether, from an economic—geological point
of view, form deposits. These deposits contain signif-
icant reserves (from several dozen thousand tonnes to
several hundred thousand tonnes) of magnesite sub-
stance of good quality for application in the fireproof
materials industry, as well as significant reserves of
accompanying sepiolite, which has wide industrial
application based on its sorbent and catalytic proper-
ties. Mining of such large and complex deposits
should be preformed on the whole and completely (of

accompanied by sepiolite), hav-
ing hectometre to kilometre
length. Although, they contain
all known structural-morpho-
logical types of magnesite de-
posits (and constitutive orebo-
dies) in ultrabasites (veins —
single or systems, brecciated
veins, lenticular and irregular
bodies and stockwork — ILIC
1969a), they can be classified into a discrete complex
structural-morphologic type, based on their distinct
structural, morphological, mineragenetic and eco-
nomic—geological features. These zones are the most
prominent in the Zlatibor ultrabasite massif and eco-
nomically very significant, as they contain large
reserves of high quality magnesite, as well as of the
accompanying sepiolite.

Acknowledgments

The authors are grateful to the reviewers: RusLAN Ko-
sTov (University of Mining and Geology “St. Ivan Rilski”,
Sofia, Bulgaria), RADE JELENKOVIC (Faculty of Mining and
Geology, Belgrade, Serbia), and MIRA MILIC (Faculty of
Forestry, Banja Luka, Bosnia and Herzegovina)

REFERENCES

ILi¢, M. 1969a. Genesis and genethic types of magnesite
deposits of the Balkan Peninsula. Acta geologica JAZU
VI, Prirodoslovna istrazivanja, 36: 67-102, Zagreb (in
Croatian, English summary).



116 MILOJE ILIC, ZORAN PAVLOVIC & ZORAN MILADINOVIC

ILI¢, M. 1969b. On the stratigraphic position and tectonic
characteristics of the ultrabasic massifs of the Dinarides.
Geoloski anali Balkanskoga poluostrva, 34: 519-541,
Beograd (in Serbian, English summary).

ILIC, M., PAVLOVIC, Z. & MILADINOVIC, Z. 2005. Results of
exploration of magnesites in the area of Zlatibor ultraba-
sic massif in the period of 2002-2004. 6. Medunarodna
izlozba i savetovanje ,, Kamen 2005, 32-40, Arandelo-
vac (in Serbian, English summary).

ILI¢, M. & RUBEZANIN, D. 1978. On the origin of magnesi-
te deposits of the Zlatibor ultrabasic massif. Zbornik ra-
dova IX kongresa geologa Jugoslavije, 539-554, Saraje-
vo (in Serbian, English summary).

KARAMATA, S. & POPEVIC, A. 1996. Ultramafites of Mt.
Zlatibor. In: DIMITRUEVIC M.D. (ed.), Geology of Zlati-
bor Mt., Geoinstitut, monografija, posebna izdanja 18:
31-36, Beograd (in Serbian, English summary).

POPEVIC, A., JOKSIMOVIC, D. & KARAMATA, S. 1996. The Ma-
gnesites of Zlatibor. /n: DIMITRUEVIC M.D. (ed.), Geology
of Zlatibor Mt., Geoinstitut, monografija, posebna izdanja
18: 69-74, Beograd (in Serbian, English summary).

Pe3nme

MarHe3uTOHOCHE Pa3JIOMHE 30He y
3J1aTHOOPCKOM YJTPA0A3UTCKOM MAaCUBY
(CpOuja) kao mocedaH M3010BaH
CTPYKTYPHO-MOP(OJIOIIKH THIT
MAarHe3UTCKUX JIeKUIITA Yy
yaTpada3uTuma

Y oBOM pafy je mprKa3aH jenaH mocebaH, 0 cajaa
HEH3JIBOjCH, CTPYKTYPHO-MOP(HOIONIKM THIT MKHUIHUX
MaTrHE3UTCKHX JISKHIITA: MACHE3UTMOHOCHE PA3IOMHE
30He, KOju Tpeba TMPHUKIJBYYUTH 10 cajla MO3HATUM
TUTIOBHMA (TO CYy: MarHE3WTCKE JKHUIIE — T0jeTUHaTHE
WA CHCTeMH, OpedacTe »KHIle, COUYMBACTA U HEMpa-
BUJIHA MarHe3WTCKa Tejla M MarHe3UTCKU MITOKBEPK ;
Win 1969a; Uik u PYBEXAHUH 1978; ITIONEBUR u
op. 1996). Ose 30HE ce jaBJpajy Ha BuIe Mecta y Cp-
Ouju, a HajOOJbE Cy U3PAKEHE y 3MATHOOPCKOM YITpa-
6asurckom mMacuBy (ci. 1) (Mmuh u dp. 2005), mTo je
MPEeMET OBOT paja.

MarHe3uToHOCHE pa3iOMHE 30HE MPEICTaBIbajy
CIIOKCHE IWCjyHKTUBHE nedopMarje y yurpadasu-
tuma (Miimh 19696; KapAMATA m TIonEBUR 1996),
XEKTOMETAapCKe JI0 KUJIOMETApCKe IY)KHHE, Koje Cy
OpYII-CHE MarHe3uToM (a 4ecto W mparehwM cemmno-
sutoMm) (cit. 1 u 2). Mako oHe, mapigjaiHO mocmarpa-
HO, CaJIp’Ke CBE TO3HATE, rope HaBEJCHE CTPYKTYPHO-
MOp(OIIOIIKEe THITOBE MAarHe3WTCKUX JIeKHInTa (of-
HOCHO KOHCTUTYTUBHUX PYIHUX Tella) y yATpabasu-
TUMa, OHE C€, Ha OCHOBY CBOJUX MOCEOHHX CTpPYyK-
TYPHUX, MOP(OIONIKHX, MUHEPAreHETCKUX U EKOHOM-
CKO-TCOJIONIKUX KapaKTePUCTHKA, HHTETPAITHO MOCMa-
TPaHO, MOTY HW3JBOJUTH Kao TocedaH, KOMIUIEKCaH
CTPYKTYPHO-MOPQOIIOIIKH THII.

VY 3nmatubopckoM ynTpaba3uTCKOM MacHBY JI0 caja
j€ OTKPHBEHO CelaM MAarHe3WTOHOCHHX Pa3JIOMHUX
30Ha: YETHPHU Y pyaHOM noJby Pubnuma—/loma Jabna-
auna (Yasmosan, Macauna II, Macuauma 111 u Pace-
BaI), jenqHa y pyaHoMm noJby Ctyomo (Mapur U3Bop),
jenHa y pyaHom nosby Cnoeuhu (CroBuhn) u jemHa y
pynaom mosey loma Opma (Pacamnuk) (cm. 1). One
nMajy reHepanHo npyxame 3—-1 no 3C3-M1JU, a nax
npema J onnocHo JI3 mog 20-50°.

OBe 30HEe UMajy Iy>KHHY Of Iap CTOTHHA MeTapa
1o oko 2 km, mmpuHYy 01 HEKOJIMKO MeTapa /10 HeKO-
JIUKO JeceTrHa MeTapa (ci1. 2a u 0), a mpoCTHpambe TI0
naxy uMm uzHocu 100-300 m (cn. 3). Ilo mpyxamy u
Majy OHe MOCTEIeHO UCKINbaBajy, a MOCTOoje U Ipe-
Ja3u y Maraesurcke xwure. [Ipema oxomHuM ynrpada-
3UTHMa OHE OOWMYHO WMajy jacHe canbannme (Ha
nexxehem n/nnm BuceheM O60Ky), a yHyTap BUX yATpa-
0a3uTH Cy WHTEH3WBHO KaTakKJa3WpaHW, CEPIICHTH-
HUCAHW, HOHTPOHUTHCAHU U TUMOHUTHCAHH (CII. 3 |
4). Marne3uT ce y mHMa Hajuerrhe jaBiba y BHIY
TapaJeIHuX WK CyOITapaleTHuX KHIa (TIPOCTUX WITH
CIIOKEHHX — ca arnodu3amMa, MECTHMHYHO OpedacTux ),
WCTOT 3ajieTama Kao W YUTaBa 30HA, COYMBACTUX H
HENPaBUJIHUX Tella U MTOoKBepKa. CTereH OpyamheHo-
CTH OBHX 30HAa MAarHE3WTCKOM CYTICTAHIIOM H3HOCH
3040 %). Ilopen marae3ura, y OBUM 30Hama ce ja-
BJba M CEIMONUT y BHUY KHIA y MATHE3UTYy WJIH I10-
CceOHHUX XKUIIa ¥ Ka0 BE3WBO Y MarHE3UTCKUM Opedama
(cm. 3m4).

MarHe3uTcko OpyIlemhe WIA TMPaTd LEIOKyITHY
JIUCIIOKAIV]y WM Ce IaK jaBJba Camo y MOjeIUHUM
HBeHUM jaenouMa. [IpBoHaBeneHN mpuMep TpeacTa-
BJba MarHe3MTOHOCHA Pa3iOMHA 30Ha Yammosarl (ci.
2a), a IpyroHaBeIeHU MpUMep je Auciokanuja [loma
Jabmanura — baknha Konmbe y x0joj ce Marae3nTcko
OpyABeHE jaBJba y /IBa BheHa Jiefa (KOju ce TPeTUpajy
Kao TIMoceOHe MAarHe3WTOHOCHE pa3jIOMHE 30HE):
Macuwuma III u PaceBan (cin. 26). Henmumudnaa opya-
IBEHOCT HEKWX [HCIOKalHja MOXe ce 00jacHHUTH
crier(pUIHOCTIMA TpEepyJHe W pPyJHE TEKTOHUKE;
MOCTPYy/IHA TEKTOHHKA je, MelyTuM, camMo JAOBOIMIIA
JI0 TIpOMEHa IMPOCTOPHOT TIOJNOXKaja TOjEANHUX JIe-
JoBa 30HE (ycien AuQepeHIjalHOT KpeTama ofle-
TUTUX OJIOKOBA).

CTpyKTYpOJIOIIKK TMOCMAaTpaHO, MarHE3WTOHOCHE
pa3joMHe 30He, UCTO Kao W pasjiOMH y KOjuMa ce
Hajaze HajBehe caMocTallHE MarHe3WTCKE JKHUIIE,
MPENCTaBJbajy pacene cMumama, ogHocHo h0l pynry-
pe. Crora MarHe3WTCKe JXKUIlE Y OKBUPY MarHe3uTo-
HOCHHX pa3JIOMHHUX 30Ha (KOje MMajy HCTO 3allerame
Kao M 30He, CaMO ca MambUX TUMEH3Hja) U CaMOCTal-
HE MarHe3WTCKe JXKulle (y APYTHM JeIOBHUMA 3I1aTH-
Oopckor ynTpaba3uTcKor MacuBa) BehmHOM uMajy
CIIMYHE eTIEMEeHTE 1a/1a; CTATHCTUYKH MaKCHUMYyM eJie-
MEHaTa TajJa MAarHe3UTOHOCHUX pa3IOMHHUX 30Ha
n3Hocu 178/22, a Koj CaMOCTaJHUMX MarHe3UTCKHUX
KHIIA TTOCTOje IBa MAaKCUMyMa elleMeHara maga 14/82
n 183/68. Anodu3ze MarHe3uTCKUX KUIa (KaKO OHHUX
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Yy MarHe3UTOHOCHUM Pa3IOMHHUM 30HaMa TaKko U OHHX
caMOCTalTHWX) BehMHOM TpenCTaBibajy OpYIHEHE
TEH3WOHE (TepacTe) MyKoTHHe Koje mpare raBHe h(l
PYIOHOCHE pyNTypE.

3a MarHe3uTCKy MUHEpAIN3aldjy, Koja je U3BpIIIe-
Ha y MEPHOJY TOPHHU OIUTONEeH—MHUOICH (Y BE3u ca
CHKHUM JIUCJYHKTUBHOM TEKTOHUKOM U Tparehom
XUIPOTEPMATTHOM aKTHBHOIINY), MPECynaH 3Ha4aj je
UMao PYNTYPHH CKJION 00pa3oBaH y MpPEepyaHOM
MepUoAy: OBE PYNType Cy TOCIYy)XWIe W 3a TpH-
Bohere XUAPOTEPMAITHUX PacTBOpa M 3a JIOKAJIN3a-
[[Hjy MarHe3UTCKOT OpYAemha. Y pPYIHOM HEpUOIY
noctojehn paznoMu Onnm Cy BUIIEKPATHO aKTHBHpPA-
HU, JY)X BHUX Cy BpIICHA KpeTama Yy pa3HUM MpaB-
[Ma, IEPUOJIYHO Cy OTBAPaHU U 3aTBapaHH, y CKJIa-
JIy ca pa3BOjeM PErHOHAHUX TEKTOHCKUX TOKpeTa.
OBa kperama NpPOY3pOKOBalla CY JIOMJBCEHE H JIPO-
0JbeHe MArHE3UTCKE CYTICTAHIIE U OKOJIHUX CTEHA, a Y
HOBOOOpa30BaHUM MPa3HUM MPOCTOPHMA JIEMIOHOBAH
je MarHe3uT u nparehn MUHEpaH (OJIOMUT, KaIIIUT,
KBapIl, KaJIeIoH, Oma, CEMUOIUT) MiIahux reHepa-
1uja, y Bume Qasa.

Y moctpynHOM mepuony Takohe cy gemoBanu
CHa)XHU TEKTOHCKH IMOKPETH KOj! Cy (PUHAITHO yOOIIH-
YIITM MarHe3uTcKa pynHa Tela, YKIbY4dyjyhn BUXOBO
pasnamame W IudepeHnrjaTHo KPeTame OEIUTUX
0JTOKOBa ITy’K CHCTeMa paceza.

Y MUHEpasoUIKOM TOIIEAY MarHe3uT U3 MarHe3u-
TOHOCHHUX Pa3JIOMHHX 30HA je WICHTHYAH MAarHe3uTy
M3 CaMOCTalTHUX JXKHIa jemap (MHUKPOKPHUCTANIACT 0
KPUNTOKpHCTANacT), 6ene 60je, MKOJHKACTOT IMPEITo-
Ma. On MarHe3uTa U3 CaMOCTAJHUX KHIA Pa3jIHKyje
Ce caMo II0 HeIITO BUIIEM CaJpkajy Ipyrux kapOo-
Hara (JIOJIOMHUTA, KaJIUTa), JOK Cy OCTalu mparehn
MUHEpaJH, Pe CBera CHINIHN]CKH (KBapIl, KaJlleI0H,
orran), MPUOIIKHO jeTHAKO 3aCTYIIJbEHH.

VY cxilagy ca CBOjUM MHHEPATHHM CAacTaBOM, Ma-
THE3UT M3 MarHe3WTOHOCHUX Pa3jIOMHHUX 30Ha C€ Off
MarHe3WTa W3 CaMOCTaJHUX JKWIAa pa3iuKyje IIo
nosehanoM caapxkajy kanuuje (CaO): 1,5-3 % xon
MIPBOIIOMEHYTHX, a Ucro 1 % Kox IpyronoMeHyTHX.

Y MUHEpareHeTCKOM TOTNIely MarHe3UTOHOCHE
pazIoMHE 30HE M CaMOCTallHE MAaHE3UTCKE IKHIIE
MIPE/ICTaBJbajy CHHICHETCKE W CHHXPOHHYHE TBOpE-
BuHe. O0a OBa CTPYKTYpHO-MOP(QOJIONIIKA THITA Ma-
THE3UTCKUX JISKHUINTA Hallaze ce y yATpadasuThMa
Kao OKOIIHUM CTeHaMa W o0pa3oBaHa Cy y HCTOM
MUHEPATN3AIMOHOM IHKITyCY BE3aHOM 3a TOPHOOIH-
TOIEHCKO-MHOIIEHCKY Pa3IOMHY TEKTOHUKY W TpaTe-
hu nHTEpMeMjapHU ByITKaHU3aM, OJJHOCHO 32 FETOBY
XUIPOTEPMATHY aKTHBHOCT. Taza cy XuapoTepMaIHu
pacTBOpH (KOju Cy 3aIllpaBo MPENCTABIbAIHN MEIIaBUHY
MpaBUX jYBEHWIHHX PAcTBOpa W OJ CTpaHE BYJKaH-
CKOT OTHHINTA 3arpejaHuX MOA3EMHHUX BOJlA METe-
OpCKOT mopekia), boratu caapxkajem CO,, mpu cBOM
aCIeIEHTHOM KpeTamy, BPIIWIH U3ITy)KUBAkhE MarHe-
3ujyma u3 ny0see nexxehnx ynrpabasuTa, TpaHCIOP-
TOBAJIM Ta y BUAY OnKapOoHaTa, a obapaiv ra y BUIy
Marfe3ura y pasiomMuMa (pa3IOMHHM 30Hama, pa-
cenrMa, MyKOTHHAMAa) Y BUIINM JIEJIOBHMA yiaTpada-
3urckux MacuBa (Mmh 1969a). Pazmmuke w3mely
BUX, JaKie, T0CTOje caMo y TOTIeNy HeKHUX CTPYK-
TYpHUX U MOP(OIOMIKAX KapaKTEPUCTUKA, alld He U
TIOTIIeTy HhUXOBE TeHe3e.

Ca eKOHOMCKO-TEOJIOIIKOT aclieKTa MarHe3WTOHO-
CHE pa3lIOMHE 30HE MPEJCTaBJbhajy BEIUKA JIEKHUIITA
MarHe3WTa W mparteher cenmuonnra, cioxeHe rpahe.

Marsae3uToHOCHE pa3jioMHE 30HE ce, OCHM Harpen
OMHCaHUX y 37ATHOOPCKOM YATPaOa3UTCKOM MacHBY,
jaBlbajy W y HEKUM JIPYTHM YyITpaOa3HUTCKUM MacH-
BuMa CpOuje (HMp. TOJEIKOM, MaJjbeHCKO-CyBOOOD-
CKOM) alli HUCY JOBOJHFHO HCTPaXKEHE.





