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Different metamorphic rocks discovered near the village of Tejic¢i (Povlen Mt., Western Serbia) repre-
sent members of the olistostrome mélange metamorphosed during the obduction/emplacement of some still
hot ultramafic body. They occupy the area of about 2 km’.

The garnet amphibolites are of highest metamorphic grade in the area of Teji¢i and were chosen as
the most convenient rocks for determination the pressure—temperature conditions of metamorphism and of
ultramafics during their emplacement.
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MetamopdHe crere, OTKpHBeHe Ha noBpimHEE off oko 2 km’ y ceny Tejuhu (ITosmew, 3amagua Cp6uja) cy
[eJIOBH OJHCTOCTPOMCKOT MellaHXa IMPOMEHeHH IIPH CMEIITajy/oOMyKiuju ynTpamMacdura, OFHOCHO [eIOBU
MeTaMopHe MOIOre O(OUONUTCKOT KOMILIEKCa.

Ha HajBuIIMM NpUTHCLHUMA M TeMIIEpaTypama, Ha caMOM KOHTAKTy ca yaTpamaguruma cy oOpa3oBaHU
aM(uOONUTH ca rpaHaTUMa, 1A THM NPE/ICTaBIbajy HAJIIOrOfIHNje CTEeHe 3a ofpebuBame ycinoBa MeTaMophusma,
OJHOCHO CTeTIeHa 3arpejaHoOCTH yIATpaMaduTa y BpeMe CMellITaja/o0fyKImje.

Kibyune peun: aMmpu60a1TH, OPHONUTCKE KOMIUIEKC, OJIMCTOCTPOMCKI MEJIaHX, MeTaMop(u3aM, CMEIITa].
INTRODUCTION - GEOLOGICAL SETTING

The village of Teji¢i is located in the so—called "Mesozoic zone", situated between
two large areas: the Drina—Ivanjica and the Jadar Paleozoic. This zone was separated by
Petkovi¢ (1930-1931). According to Mojsilovi¢ et al., (1966, 1975), different sedi-
mentary, igneous and metamorphic rocks within this zone, excluding only some large
blocks, were regarded as members of the "Diabase—Chert Formation", until Dimitrije-
vi¢ & Dimitrijevié (1974) explained this formation as the ophiolitic mélange.
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This area is a part of the western subzone of Vardar Zone Composite Terrane

(Karamata & Krsti¢, 1996; Fig. 1). The Vardar Zone Composite Terrane is in the area
of Teji¢i only about 5 km in width and thrusted over the Drina—Ivanjica Terrane on
west, and over Jadar Block/Terrane, on east. It is composed of dismembered ophiolite
complex, Triassic, mainly carbonaceous, and Liassic and Cretaceous carbonaceous blocks,
and of sandstone blocks as the less abundant, all in clayey-silty matrix.

Fig. 1. The terranes in the central part of the Balkan peninsula, between Moesian plate and the Adriatic sea

Cn.1.

(Karamata & Krstié¢, 1996). From east to west: Moesian plate; ESCBT— The Composite Terrane
of Carpatho—Balkanides; VCMT- The Vrska Cuka—Mirod Terrane; SPPT— The Stara Planina—Porec
Terrane; KT- The Kucaj Terrane; HT- The Homolje Terrane; RVOT- The Ranovac—Vlasina—
—Osogovo Terrane; SMCT—- The Serbian-Macedonian Composite Terrane; VZCT- The Vardar Zone
Composite Terrane; JBT— The Jadar Block Terrane; DIT- The Drina—Ivanjica Terrane; DOPT- The
Dinaric Ophiolite Belt Terrane; EBDT- The East Bosnian—Durmitor Terrane; CBMT- The Central
Bosnian Mts. Terrane; DHCT- The Dalmatian-Herzegovian Composite Terrane; 1. fault, observed and
covered; 2. overthrust, observed and covered; 3. unclear relation; 4. tectonized boundary.

Tepanu yentpansor pena bankaHckor noxyocrpsa, usmeby Mesujcke nmioue un Jagpanckor mopa (Ka-
ramata & Krsti¢, 1996). Ca ucroka Ha 3anaa: Me3sujcka miova; ESCBT— Komnosutau tepan Kapna-
ro—Gankarmuga; VCMT— Bpuika Yyka—Mupou tepan; SPPT— Crapa nnanuna—ITopeu tepan; KT— Kyuaj
Tepad; HT- Xomome Tepan; RVOT- PanoBau-Bnacuna—Ocoroso tepan; SMCT—- KoMmnosuthu tepan
Cpncko—makegoncke Mace; VZCT-Komno3suthu tepan Bapaapcke 3oHe; JBT— Tepan Jagapckor 6roka;
DIT- Hpuncko-uBawuuku Tepan; DOPT— Tepan oduonurckor nojaca Juuapupa; EBDT- Tepan Mc-
Toyne Bocue n [Jypmuropa; CBMT- Tepan Lentpanuux Bocanckux mnanuna; DHCT- KomnosutHu
TepaH [lanManuje u Xepuerosute; 1. paceq, 3aaxeH I NOKPUBEH; 2. KpaJbYIIT, 3allaskeHa U NOKPHBEHA;
3. HejacHHU OffHOCH; 4. TEKTOHCKA I'PaHuIa.

In the area of Teji¢i the ophiolite complex comprises ultramafic rocks (tectonites),

gabbros, diabases (the lowest part of the "sheeted dyke" complex) and metamorphic
rocks, that form an discontinuous belt with average thickness of 200 m, locally up to
1000 m. Ultramafic cumulates are rare or completely absent, while the pillow lavas occur
separately, further to the north.
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Metamorphic rocks include amphibolites, various schists and seldom gneisses. Garnet
amphibolites were discovered as a few meters thick bodies next to ultramafic rocks,
while further from the contact amphibolites without garnet occur.

Garnet amphibolites were chosen for detail investigation, as they represent the rocks
of the highest metamorphic grade in this area, i.e. the most convenient rocks for determi-
nation the pressure—temperature conditions of metamorphism and of the ultramafics dur-
ing their emplacement.

ANALYTICAL METHODS

Samples were chemically analyzed for major and trace elements by X-ray fluores-
cence, while REE analysis was done by ICP techniques at the Mineralogical Institute in
Koln (Germany). FeO in rocks was determined by titration with a standardized potassium
permanganate solution at the Aristotle University (Thessaloniki, Greece).

Microprobe analyses are performed by G. Christofides at the Aristotle University
(Thessaloniki, Greece), while K/Ar analyses were done by K. Balogh at the Institute for
Nuclear Research in Debrecen (Hungary).

Table 1. Representative microprobe analyses of amphiboles.
TabGena 1. Xemujcku cacTaB U CTPYKTypHe hopmysie amdubdona.

1-o 1-o 2-e 2-0 3—e 3-0 4—o 4-o0

SiO, 44.08| 43.01| 4332 4351| 44.25| 43.89| 44.83| 45.68
TiO, 097| 1.16/ 1.04] 1.11 1.13 1.08 1.14| 0.70
AlLO, 14.74| 14.13| 14.03| 14.78| 15.03| 13.85| 15.23| 13.03
FeO 13.56| 14.92| 14.84| 13.39| 13.62| 14.61| 13.80| 15.29
MnO 041/ 034 047 032 033 049 0.33] 0.38
MgO 11.54| 10.20| 10.53| 11.25| 11.44| 10.34| 11.59| 1031
CaO 10.86| 11.66| 12.22| 10.82| 11.00( 11.78| 11.15] 12.59
Na,O 1.34 096 1.05 140 142 095 144 0.86
K,O 0.69] 060/ 059 067 068 064 069 042
z 98.19] 96.98| 98.09| 97.25| 98.90| 97.63| 100.20| 99.26
Number of ions on the basis of 23(O) — Bpoj jona na 6a3u 23(0), 13—-CNK

Si 6.293 | 6.318 | 6.318 | 6.285 | 6.285 | 6.407 | 6.285 | 6.596
VAl 1707 | 1.682 | 1.682 | 1.715 | 1.715 | 1.593 | 1.715 | 1.404
VAL 0.771 | 0.763 | 0.728 | 0.800 | 0.799 | 0.787 | 0.800 | 0.812
Fe™* 0.908 | 0.606 | 0.499 | 0.809 | 0.812 | 0.496 | 0.809 | 0.226
Ti 0.104 | 0.128 | 0.114 | 0.121 | 0.121 | 0.119 | 0.120 | 0.076
Mg 2456 | 2234 | 2290 | 2423 | 2422 | 2250 | 2422 | 2219
Fe™* 0.711 | 1.227 | 1.311 | 0.809 | 0.806 | 1.287 | 0.809 | 1.620
Mn 0.050 | 0.042 | 0.058 | 0.039 | 0.040 | 0.061 | 0.039 | 0.046
Ca* 1.661 | 1.835 | 1910 | 1.675 | 1.674 | 1.842 | 1.675 | 1.948
Na* 0.339 | 0.165 | 0.090 | 0.325 | 0.326 | 0.158 | 0.325 | 0.052
Na® 0.032 | 0.109 | 0.207 | 0.067 | 0.065 | 0.111 | 0.066 | 0.189
K"® 0.126 | 0.112 | 0.110 | 0.123 | 0.123 | 0.119 | 0.123 | 0.077

e — core of grain (ueHTap 3pHa); o — rim of grain (oGopHU €0 3pHa).
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PETROGRAPHY AND CHEMISTRY OF MINERALS

Garnet amphibolites are massive, sometimes banded rocks of nematoblastic texture.
They are exposed on the southeastern slopes of Kosa next to ultramafic rocks. Their out-
crops are about few m? and in sharp, i.e. tectonic contact with ultramafic rocks. They
consist of amphibole, plagioclase, garnet and epidote, chlorite and prehnite are secondary
minerals, while the very seldom rutile is the only accessory constituent.

Amphibole occurs as needles up to 3 mm in diameter, which are gathered in
laminaes defining S, foliation. Rare occurrences of poorly orientated amphiboles indicate
the minor mineral growth after the peak of deformation. Amphibole grains make between
30% and 50% vol. of these rocks. They are nearly homogenous in composition and
without regular differences between their core and rim (Table 1). According to Leakes
classification (1978) amphiboles correspond to hornblende (Fig. 2).
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Fig. 2. Composition of amphiboles from garnet amphibolites according to IMA nomenclature (Leake, 1978).

Cn. 2. Xemujckn cacraB amcubona u3 amcbudonura ca rpanatuma (Leake, 1978; Tremolite=Tpemonur,
Actinolite=akTunonur, Tschermakite=uepmakur, Tr=tremolitska, Hbl=xopuGnenna, Act=akKTUHOIUTCKA,
Fe, Ferro=rBoxbe, Tsch=uepmakurcka, Magnesio=MarHesujcka).

Amphibole grains often enclose garnet and rutile grains. Sometimes they are chlori-
tized on their rims, rarely in their central parts. This chlorite corresponds to corundophil-
lite or to ripidolite (Table 2).

Plagioclase is the second main constituent and build from 30 to 40% vol. of these
rocks. Primary plagioclase grains are almost completely transformed to epidote — prehnite
aggregates. Their size is about 0.8x1 mm, while the newly formed plagioclases are in ir-
regular grains up to 0.5x0.8 mm in size. According to results of microprobe analyses this

newly formed plagioclase is almost pure albite with up to 2% of anorthite component
(Table 3).
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Table 2. Selected microprobe analyses of chlorite.
Tabena 2. XeMHjcKu cacTaB XJIOpHTa.

% 1 2 3 4 5 6
Sio, 2792 | 28.02 | 28.69 | 2790 | 27.82 | 28.16
TiO, 0.01 0.04 / 0.07 0.02 /
Cr,0, 0.32 / 0.04 0.16 / 0.16
AlLO, 19.04 19.18 19.16 19.26 18.67 19.01
FeO* 22.71 2270 | 2368 | 2299 | 23.10 | 2344
MnO 041 0.74 040 0.50 0.70 0.66
MgO 1751 16.99 17.11 17.19 16.73 17.11
NiO / 0.11 0.01 0.19 0.26 /
CaO 0.06 0.01 0.19 0.06 0.05 0.03
z 8798 | 87.79 | 8930 | 8835 | 87.37 | 8857
Number of ions on the basis of 28(0) — Bpoj jona Ha bazi 28(0)
Si 49490 | 49798 | 5.0198 | 4.9362 | 4.9902 | 4.9763
Ti 0.0013 | 0.0053 | 0.0000 | 0.0093 | 0.0027 | 0.0000
Cr 0.0448 | 0.0000 | 0.0055 | 0.0224 | 0.0000 | 0.0224
Al 39776 | 40174 | 39510 | 4.0160 | 3.9469 | 3.9592
Fe™* 33665 | 33739 | 34649 | 34016 | 34652 | 3.4640
Mn 0.0616 | 0.1114 | 0.0593 | 0.0749 | 0.1064 | 0.0988
Mg 4.6262 | 45006 | 44621 | 4.5331 | 44729 | 4.5066
Ni 0.0000 | 0.0157 | 0.0014 | 0.0270 | 0.0375 | 0.0000
Ca 0.0114 | 0.0019 | 0.0356 | 0.0114 | 0.0096 | 0.0057
K 0.0000 | 0.0000 | 0.0045 | 0.0068 | 0.0046 | 0.0000

*— total Fe is expressed as FeO* (ykymuo Fe naro kao FeO*).

Table 3. Selected microprobe analyses of plagioclase.
Tabena 3. XeMujcKku cacTaB IJIarMoKaca.

% 1 2 3 4 5 6
Sio, 68.91 68.54 69.08 70.89 70.73 60.48
Al,03 18.97 18.60 18.74 18.89 18.97 19.44
CaO 0.04 0.02 / / / /
Na,O 12.07 11.95 12.15 9.50 9.67 11.65
z 99.99 99.11 99.97 99.28 99.37 | 100.57

Number of ions on the basis of 32(0) — Bpoj jona na 6a3u 32(0)
Si 30036 | 3.0153 | 30107 | 3.1769 | 3.1622 | 3.0214
Al 09745 | 09644 | 0.9626 | 0.9977 | 0.9996 | 0.9963
Ca 0.0019 | 0.0009 | 0.0000 | 0.0000 | 0.0000 | 0.0000
Na 1.0200 | 1.0193 | 1.0267 | 0.8254 | 0.8382 | 0.9823
9% An 0.20 0.10 0.00 0.00 0.00 0.00
%Ab 99.80 99.90 100.00 | 100.00 | 100.00 | 100.00
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Garnet grains are euhedral, up to 0.8 mm in size. According to their chemistry they
are almandine with 18-23% of pyrope, up to 13% of grossulare and up to 11% of spes-
sartine component (Table 4). A difference between their core and rim is notably, espe-
cially for the MgO content which is regularly higher in the central parts of garnet grains.

Table 4. Representative microprobe analyses of garnets.
Tabena 4. XeMujcku cacTaB IpaHaTa.

% 1-o 1-e 2-0 2-e 3-o0 3-e 4-0 4o 5-o0 5-e

Sio, 38.24 38.19 38.02 37.87 37.61 38.61 38.23 38.63 38.26 3751
TiO, 0.02 0.02 / 0.04 0.25 0.04 0.14 / 0.40 0.13
Cr,0, 0.10 0.32 0.12 0.03 / 0.50 0.20 0.13 / /

ALO, | 2038 20.52 20.03 20.72 2047 21.18 21.10 21.38 2043 20.56
Fe,O, 1.95 1.75 2.04 1.92 222 0.26 0.21 0.37 1.44 232
FeO 24.86 23.65 23.59 2346 23.12 23.04 23.65 2327 24 45 23.87
MnO 5.19 5.11 4.90 4.70 5.06 4.71 4.99 4.71 544 5.10
MgO 4.68 531 4.60 5.72 5.54 5.99 5.39 5.60 4.63 5.74
CaO 572 5.93 6.50 5.74 5.86 5.56 522 5.88 577 4.96

hX 101.15 | 100.79 99.80 | 100.20 | 100.12 99.90 99.13 99.97 | 100.82 | 100.19
Number of ions on the basis of 24(O) — Bpoj jona Ha 6a3u 24(0O)
Si 2.995 2.985 3.012 2.968 2957 3.018 3.023 3.020 3.004 2.949
Ti 0012 0012 0000 0024 0148 0024 0083 0000 0236 0077
Cr 0062 0198 0075 0019 0000 0309 0125 0080 0000 0000
Al 1.881 1.890 1.870 1914 1.896 1.951 1.966 1.970 1.891 1.905
Fe’ 1151 1027 1219 1135 1311 0155 0124 0215 0854 1374
Fe™ 1.629 1.546 1.563 1.537 1.520 1.506 1.564 1.521 1.605 1.569
Mn 3444 3384 3289 3120 3370 3119 3343 3120 3619 3397
Mg 5465 6188 5433 6682 6493 6979 6354 6527 5420 6727
Ca 4801 A967 5518 4820 4937 A657 A423 4926 A855 A179

Gros. 9.90 1040 12.00 10.20 9.20 1320 13.20 15.00 10.80 6.70
Alm. 54.30 51.50 52.30 51.30 50.70 50.50 52.60 51.10 53.60 52.30
Pyr. 18.20 20.60 18.20 22.30 21.60 2340 21.30 21.90 18.10 2240
Spes. 11.50 11.30 11.00 1040 11.20 10.50 11.20 10.50 12.10 11.30
Andr. 5.80 5.10 6.10 5.70 6.60 0.80 0.60 1.10 430 6.90
Uvar. 0.30 1.00 0.40 0.10 0.00 1.60 0.60 0.40 0.00 0.00
Ti/Al 0.10 0.10 0.00 0.10 0.70 0.10 0.40 0.00 1.20 040

o — rim of grain (yenrap 3pHa); ® — core of grain (oOOxHH €0 3pHA).

Epidote and prehnite are of secondary origin, formed after plagioclases. The chem-
istry of epidote is presented in the Table 5.
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Table 5. Microprobe analyses of epidote.
TabGena 5. XeMHjCKH cacTaB €MUOTA.

% 1 2
SiOZ 39.52 39400 80 T T T TTHW T T TTHW T T TTHW T T T TTTTT]
TiO 0.08 0.52 E 1
=% r Rhyolite 5
A1203 25.16 2293 r Com/Pan ]
FeO 9.30 1201 ok ) , 3
r Rhyodacite-Dacite B
MnO 0.56 0.09 F ]
MgO / / F Trachyte
NI = ]
CaO 22.72 2344 UQ) 60F  Andesite E
Na,O / / E ]
s 9734 | 9800 : Phonolite
Number of ions on the basis of 50; 3
12.5(0) - Bpoj jona na 6a3u 12,5(0) r Ab E
Si 2936 3.055 F Bas-Trach-Neph ]
3 40LC Lol Lol Ll Lol
Ti 0.005 0.031 0.001 001 0.1 1 10
Al3 2422 2.115 Z1/Ti0,%0.0001
Fe 0.6%5 0.7%6 Fig. 3. Position of amphibolites from the village of Teji
P ig. 3. Position of amphibolites from the village of Tejici
Fe 0000 | 0.000 on Si0, — Zr/TiO, x 0.0001 diagram (Winchester
Mn 0.039 0.006 & Floyd, 1977).
Mg 0.000 0.000 Cn. 3. Ilonoxaj ambubonura Tejuha Ha SiO, — Zr/TiO, X
0,0001 mumjarpamy (Winchester & Floyd, 1977;
Ca 1.990 1.967 Rhyolite = puonur, Rhyodacit—Dacite = Puopauur—pga-
Na 0.000 0.000 mut, Andesite = anpesur, Sub—Ab = cyGankanuu Ga-
VAL 0.064 0.000 3anTH, Ab = ankanuu 6azantu, TrAn = TpaxuaHuesur,
VI Com/Pan = xomengut/manTaneput, Trachyte = Tpaxur,
Al 2.358 2.115
Phonolite = ¢ononur, Bas—Trach—Neph = Ga3anur—
—TpaxuT—HeeIMHAT).
Ps 0.2 03

GEOCHEMISTRY

Chemical composition of an amphibolite with garnet, and of an amphibolite without
garnet, as well as their CIPW—norm composition is given in the Table 6. Garnet amphi-
bolite has been analysed, as it has been noted, as the rock of highest metamorphic grade,
while the other one (without garnet), has been chosen only for comparation. Their trace
elements content, as well as REE concentration is presented on Table 7. Comparation of
their chemical composition with chemistry of mafic volcanic rocks, in attempt to identify
a possible protolith, indicates that both of amphibolites correspond to subalkaline basalts
(Fig. 3).
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Table 6. Major oxides (wt%) and
CIPW-norm values in amphibolites.
Ta6ena 6. Cagpkaj T7IaBHUX OKCUAA U

spenHocT CIPW—norm y amgpuGonuruma.

% 1 2
Sio, 49.34 51.55
TiO, 1.22 1.48
AlLO, 18.08 14.70
Fe,0, 4.18 3.77
FeO 6.40 6.76
MnO 0.46 0.19
MgO 6.85 6.03
CaO 5.87 9.07
Na,O 3.32 441
K,0 2.58 093
P,0, 25 0.11
LOI 235 1.19

2 100.46 100.42

CIPW-norm

or 1543 5.56

ab 27.69 37.57

an 27.06 17.72

ne 0.37 0.04

di 0.76 21.89

ol 23.89 8.62

mt 0.00 552

ap 0.55 0.24

1 — garnet amphibolite (ampuGonur ca rpanaTHMa);
2 — amphibolite without garnets (amcgpubomur Ge3 rpanaTa).

Table 7. Content of trace elements
and REE in amphibolites.
Tabena 7. Cagp:kaj MUKpoOeneMeHaTa
1 eJieMeHaTa PeTKHX 3eMalba y

ampudonuruma Tejuha.
Ppm 1 2
Sc 32 40
v 203 273
Cr 279 110
Co 46 40
Ni 206 64
Cu 76 37
Zn 107 146
Ga 21 19
Rb 87 16
Sr 93 142
Zr 153 112
Nb 17 7
Mo 3 /
Cs 9 6
Ba 267 121
\% 35 10
Pb 17 8
Th 16 6
8] 2 6
La 15.8 4.69
Ce 42.6 13.1
Nd 490 114
Sm 4.49 333
Eu 1.35 1.24
Gd 451 4.54
Dy 5.23 591
Ho 0.96 1.06
Er 3.03 3.76
Yb 3.04 3.67
Lu 043 0.52
Y 30.80 359
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On E-MORB normalized diagram garnet—amphibolites display a nearly flat pat-
tern and the absence of Eu anomaly indicating on their origin from ocean ridge basalts
(Fig. 4).

3

Fig. 4. E-MORB normalized REE patterns
for amphibolites from the Tejici village
(Sun & McDonough, 1989).

Cin. 4. Cappkaj eneMeHata peTKHX 3eMaba y
amdubonutuma Tejmha y opnocy Ha
E-MORB (Sun & McDonough,

- 1989; Sample/E-Type Morb = y30-

- pak/o6orahenn 6a3anT cpefambeoKeaH-

cKor rpebeHa).

Sample/E-Type MORB

0.7

GEOHRONOLOGY

K/Ar age was determined by K. Balogh (Table 8) using hornblendas from three
samples of amphibolites, including the garnet amphibolite.

Ages measured on hornblende concentrates from the garnet amphibolite (T—45) and
from the amphibole schists (T—13b, T—24) agree within the limits of experimental errors
and give the time when the rocks cooled below the closure temperature of hornblende.
According to Harrison & McDougall (1980) the closure temperature of hornblende is
400-540°C, depending on the grain size and cooling rate. In our case a higher closure
temperature of about 500°C is more acceptable becouse of high cooling rate.

Table 8. K/Ar ages on rocks from Tejici village (Analyzed by K. Balogh).
Tabemna 8. Pesynratu K/Ar anann3za 3a ampuconure Tejuha (Aran. K. Balogh).

Sample (y3opak) %K Ar(rad)ccSTP/g % Ar age Ma +/-0
T-45 0.78 5.073 x 10-6 69.9 1600 +/- 6.2
T-13b 0.19 1.216 x 10-6 46.0 157.6 +/- 10.0
T-24 0.49 3.193 x 10-6 72.1 160.3 +/- 8.0

T-45 — garnet amphibolite / amdubonut ca rpanaruma (Kosa);
T-13b - amphibolite schist / ampubonackn mkpuspan (Kosa);
T-24 — amphibolite schist / amduboncku mkpumbar (Bela Stena).

Investigated rocks were metamorphosed on the contact with the ophiolite slab and
the different degree of metamorphism is a result of different temperature, i.e. distance
from the contact.
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DEGREES OF METAMORPHISM

Those existing mineral assemblages were formed during the main stage of metamor-
phism in amphibolite facies conditions, on a temperature estimated about 620°C for sup-
posed pressures from 4 to 7 kbar.

These results were obtained for a garnet—hornblende pair, as the best geothermometer:

Temperature interval according to: Graham—-Powell (1984): 629.27°-683.38°C;

-//- -/1- -/1- Powell-Holland (1985): 604.79°-660.63°C;

-//- -//- -//- Perchuk-Lavrenteva (1985): 625.86°-690.14°C.
CONCLUSION

Investigated amphibolites probably represent former basaltic rocks as members of the
oceanic crust at the Mesozoic Vardar ocean. In the light of all mentioned data could be
finally concluded that the ophiolite slab was hot during its emplacement and caused the
metamorphism of rocks in its base in the amphibolite facies conditions. According to
K/Ar analyses, that gave an age about 160 Ma, we can assume Upper Jurassic (Oxfor-
dian) age as the age of this metamorphic event, as well as the time of beginning the
ocean closure in this part of the Vardar Zone.
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PE3NME

NNETPOJOINJA TPAHATCKUX AMO®UBOJUTA TEJURA
(IIOBJIEH, 3AITIATHA CPBUJA)

Ceno Tejuhm je cMmemrTeHO Ha jyro3amagHuM maguHama [loBmeHa, y T3B. "Me3o-
30jckoj 30" (ITerkoBuh, 1930-1931), Koja nexu n3meby npocrpanux obaactu HpuH-
CKO—-MBAKBMUKOT U Jagapckor majneo3omka. I'€OTeKTOHCKM NpHNaja 3amagHoj CyO30HM
Bapnapcke 3one (Karamata & Krstié; 1996, ca. 1), Koja je y OBOM fiejly HaBydYeHA
npeko [IpuHCKO—MBAaBUIKOT, OTHOCHO JalapcKor TepaHa, 1a fOCTUKe MMPUHY A0 S km.

CreHe OBe 30HE cMaTpaHe cy (ca M3y3eTKOM KpymHUX OJI0KOBa) uianoBuMa "[lu-
jabaz—poxnauke opmanmje" (Mojsilovié et al., 1966, 1975) no 1974. rogune, Kaja cy
ux Dimitrijevi¢ & Dimitrijevié nedpunucanu Kao OpUONUTCKA METAHXK.

Oxkonuny Tejuha usrpabyjy wianoBu panraiameHOr OOUOIUTCKOT KOMIUIeKca (Y-
TpamacduTH, rabpoBH, Aujaba3u U IpeMa HOBUM CXBaTamUMa, METaMOP(UTH), TpHjacKe,
NIPEeTEeKHO KapOOHATHE CTEHe, JIMjackl M KPeJHU Kpedmadkd OJIOKOBHU, U moapehbeHo
GJIOKOBH MeIIyapa y INIMHOBHTO—AJIEBPUTCKOM MaTpukcy. OHOINTCKE CTEeHE W3 IMo-
npyyja Tejuha moOune cy 3Hayaj y reosOLIKO] JUTEpaTypu 300T MPUCYCTBA MeTaMopd-
HUX CTeHa KOje Cy cMaTpaHe HajCTapujuM KpHcTajacTuM cTeHama 3amagHe CpOumje
(Mojsilovic et al.,loc. cit.).

"MeTamopcdutu Tejuha" ce jaB/bajy Ha MOBpUIMHK Off caMo 2 km’, a umHE UX am-
¢pubonuTH W APyru MIKPWIBIM, JOK Cy THajceBU Bpio petku. Ha OI'K 1:100.000, muct
"BameBo" cy o3HaueHu Kao ,Pz'(?), amm mpema HoBujum cxBaTamuma (Kapamara u
MunosanoBuh, ycMEHO CaONIITEHE) NPEACTABIbA]Y AEIIOBE O(PUOIUTCKOT KOMIUIEKCa,
OHOCHO MeTaMOp(HYy Topiory oguonnTta. AMGUOOINTH ca rpaHATHMa CE jaBJbajy V3
caMme TepHIOTUTE Kao M3aHIM BEIMYMHEe HEKOJMKO MeTapa M IpejCcTaBlbajy cTeHe Haj-
BUILET CTeNleHa MeTamopgu3Ma 300T yera Cy 1 Hajiorojinuje 3a onpebusame P-T ycnosa
MeTaMop(pu3Ma Ha KOHTAKTY NEPUIOTUTA U OKOIHUX CTeHa. AMdubonutu 6e3 rpaHara
(mpukazaHu y OBOM pajy pamu nopebema) ce jaBibajy majbe O KOHTaKTa ca yJITpa-
MaduTruma.

AmdubonnuTy ca rpaHaTHMa Cy MaclBHE, PETKO TpaKacTe CTeHe, HeMaTOOIacTHIHE
crpykrype. M3rpabene cy on amcdubona (xopuOnenae; tabena 1; ci. 2), miarnokiaca
(mpuMapHor, TpaHC(OPMHUCAHOT y eNUOT—IIPEHUT U HOBOOOPa30BaHoOT, anbura; Tabemna
3) u rpanara (anmanpguna; Tabena 4). CekyHmgapHu cy: xjaoput (oGpa3oBaH mo amgpu-
GOJICKMM 3pHUMA, 10 CacTaBy KOPYHAO(MWINT IO pUNUAOIHUT; Tabeaa 2), enuoT U mpe-
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HUT (HAcTajM Ha pauyyH IUIarmokiaca; tabena S5), a BpJO peflak PYyTHI je aKIeCOpHH
MHHEpaUl.

ITomenyTa aconmjanyja MuHEpana npeMa IpeyIoXKeHIM Te0TepMOMeTpruMa pa3iu-
YUTHUX ayTOpa HacTalla je Ha TeMIepaTypu off oko 620°C u nputucuuma of 4—7 kbara mro
onroBapa aM(puOOoIUTCKO] hauuju.

Xemujcku cacraB amgubonuTa (TabGese 6 u 7) ykasyje fja ia cy OBe CTeHe Hacraje
MeTaMopgo3oM cybankanHux 6azanrta (ci. 3), Koju no cacraBy oprosapajy E-MORB-y
(oborahenom 6a3anTy cpeilbeOKeaHCKUX IpeOeHa; CIL. 4).

Onpebena u3ororncka crapoct ampudonuTa, K/Ar meTooM, Ha TpH y30pKa, faja je
Bpeme of 160 munuona rofuHa (Tadena §), ITo oiroBapa ropmoj jypu (okccopn).

[loOujenn pe3yaTtatu ykasyjy ga cy amcpudonuta Tejuha HajBepoBaTHHje 0a3aiTu
OKeaHCKe Kope Me3030jcKor Bappgapckor okeaHa, MeTaMOp(UCAaHU IPUINKOM 3aTBapa-
Bba OKeaHa, Koje je 3amoyvesio NOYeTKOM Topme jype. MetamopdusaM je m3a3Bao joul
yBEK 3arpejad oduonutcku 610K (Ha nzHapg 620°C).



