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DISTRIBUTION AND CONCENTRATION OF TITANIUM IN
METAMORPHIC AND MAGMATIC ROCKS NEAR BOSILIGRAD
(Serbia, Yugoslavia)
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Abstract

This paper gives the data on the contents of titanium and its
associates in various metamorphic and magmatic rocks near Bo-
siljgrad as well as on the local concentrations of titanium (i.e. Ti-
minerals), which have been detected in 20 places by the authors.
The case is also of the first systematic examinations in this
sense lin the Country. In this way the authors could give the close
data on distribution and concentrations of titanium in the area
described, so ithese results may help by similar examinations in
other regions in this Country.

The complex field and lab. examinations have demonstrated
(beside othres) that titanium minerals occuir in form of accessory
constituents and as the [T Ienrichements in the rocks, but
also as the products of the late granitoid magmatism.

In view of the economic importance the most interesting are
such rocks as: granitized gabbros situated NW of Bosiljgrad (4
ore bodies etc.) with leucoxene as dominant »mineral«, fur-
ther on the metamorphosed gabbros (chlorite-amphibole-epidote
schists), amphiboliites and ithe amphibole gneises wiith rutile,
itmenite and sphene as dominant Thminerals, in places
followed by leucoxene. The resulting conclusion is that the
rocks cited above are the most promising ones in view of tita-
nium, so far. Except for vanadium, the titanium associates are
the followers only.
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Summary

DISTRIBUTION AND CONCENTRATION OF TITANIUM IN
METAMORPHIC AND MAGMATIC ROCKS NEAR BOSILIJIGRAD
(SE SERBIA, YUGOSLAVIA)

In the 1978—1981 period various types of the rocks were
examined by the authors with the game cited above. The field
works included, beside others, the sampling of the rocks along
the exposed profiles in a lenght of 50 km as well as the prelimi-
dMMexplorations of detected Ti-mineralizations occasionally follo-
ved by the geomagnetic investigarions. lit. 3, 5, 6, 8, 9).

Distribution of titanium

a) Biotite gneisses contain 0,94—1,22% of TiCte, 53—132 ppm
of vanadium and 15—150 ppm of chromium. Accessory ilmenite,
rutile and sphene, in places with sparse magnetite, are visible.
Pyrite is rare ant it is related to the later granitoids.

b) Biotite schists contain 0,95—1,17% of TiOa, 50—132 ppm
of vanadium, and up to 130 ppm of chromium. The Ti-minerals are
the same cited above.

¢) Phyllitic micaschists and graphite schists contain 0,20—
0,95% of TiO2, with 20—60 ppm of vanadium.
The accessory minerals are ilmenite, rutile and sphene.

d) Calcschists and cipolines contain 0,10—0,22% of TiOz2,
with vanadium up to 30 ppm. Occasionally cipolines contain up
to 1,73% of TiO2 and up to 100 ppm of vanadium.

e) Chlorite-sericite schists contain 1,00—1,50% of [H[TL] with
vanadium ranging 24—168 ppm. Accessory minerale are rutile (up
to 2%) and sphene, both of which are mainly produots of con-
version of primary ilmenite.

f) Chlorite-epidote schists contain 1,01—3,76% of [ (ave-
rage more than 2%), whereas the chromium contents range 130—
360 ppm. As a rule, these rocks originated from the gabbros. The
accessory mineral had been ilmenite, which is mostly converted
into rutile, sphene and leucoxene. The Ti-mineralizations in these
rocks had also been represented by ilmenite which is mainly
transformed into the above cited minerals and the leucoxene.
Sulphide minerals are pyrite, pyrrhotite, chalcopyrite and pen-
tlandite which are related to the young granitoids. Marcasite is
scarce.

g) Epidote-chlorite schists contain 1,04—2,21% of TiOa, with
the chromium ranging 240—360 ppm. Primary ilmenite and ru-
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tile in these rocks are scarce, so sphene and leucoxene are do-
minating (up to 7%). The schists described originated from the
gabbroic rocks.

h) Muscovite and two mica schists comtain 0,10—0,23% of
TiOz and 20—[ITTT] of vanadium. The only Ti-mineral is ilme-
nite. Dominating is younger magnetite (up to 5%) with some [14
rite.

i) [T gabbros contain 0,95—4,76% of TiOa, 160—
400 ppm of chromium and 240—330 ppm of vanadium. Accessory
minerals are ilmenite (exsolutions in M), rutile and sphe-
ne. Some rutile is also exsolved from [MIIMIIT] but it is mostly,
together with the sphene, the product of alteration of ilmenite.
In places also Ti-mineralizations were recognized in which leu-
MMM ]is predominant. Magnetite, pyrite, pyrrhotite and chalco-
pyrite are rather scarce. In some cases also sphenization was re-
cognized (up to 15% of sphene in the speciment). The influx of
ilmenite (and rutile) has been expressed moderatelly.

j) Amphibolites and amphibole migmatite gneises contain
1,22—3,25% of TiO2, (average more than 2%), 100—140 ppm of
chromium and 340—950 ppm of vanadium. Accessory Ti-minerals
are flaky ilmenite and rutile, with fine grains of sphene. Ilmenite
is partly converted into rutile. The metasomatic influx of the
cited Ti-minerals has also been recognized and it is related to the
later granitoid rooks (lit. 3, 8, 10). Newly formed magnetite (par-
tly martitized), pyrite, chalcopyrite and pyrrhotite are present as
well.

A number of analyses of another rocks from the region have
shown the contents of TiOa as follows:

granite 0,18%, aplite 0,10%, dacite 0,89%, muscovite schists

0,38—0,87%; newly detected chlorite-amphibole-epidote schists
3,60—4,78% with chromium up to 360 ppm. The latter rocks are
originating from the primary gabbros.

Ti-mineralization and deposits

More than 20 mineralizations were detected by the authors,
most of which are located in granitized gabbros (diorites, quartz
diorites and plagiogranites), chlorite-amphibole-epidote schists ori-
ginated from the gabbros, and amphibolites and amphibole gne-
isses. In the first rocks the ore is leucoxene, in the schists ilme-
nite and rutile are also present, whereas amphibole rocks are
enriched by titanium minerals (ilmenite, rutile, sphene), which are
the product of the Ti-metasomatic front (lit. 3, 6, 8, 9, 10). Only
the most interesting Ti-deposits and the mineralizations will be
described below.

1. Ore body »Trebenika mahdla« (Prilog 1, br. 1). It is outcro-
ped in the granitized gabbro in a lenght of about 130 m, conta-
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ining up to 6,18% TiCh aind up to 800 ppm of vanadium. The pri-
mary Ti-ore was ilmenite later converted into leucoxene almost
totally.

2. Ore body »Leska Mahala« (Prilog 1, br. 2). The body is
exposed in a lenght of about 330 m, is 9o m large and sinks more
than 40 m. The host rock is granitized gabbro (quartz-diorite,
plagiogranite). The primary lilmenite is converted into leucoxene
consisting of -sphene and rutile with scarce ilmenite. The preli-
minary average grade of Ti102 in the ore body is 5,6%, of vana-
dium about 500 ppm (Lit. 3, 6, 9, 10).

3. Mineralization zone between »Leska and Trebenika Mah.«
(Prilog 1, br. 3). It is situated in the covered area in which the
granitized gabbros are outcroped in a number of places. The
average grade of TiOa is 4,48% and the type of rnineralization is
as cited above.

4. Southeast from »Lesica Mahala« (Prilog 1, br. 4 and br. 5)
two ore bodies were detected, notably in the chlorite-amphibole-
epidote schits originating from the gabbros. The primary ore was
also ilmenite which is later transfonmed into rutile, sphene and
leucoxene. Preliminary average grade of TiOa, in both of the ore
bodies, is in range 3,50—4,80%.

5. »Klisura Mahala«. The question is of a Jarge zone mainly
represented by granitized gabbros, meta-gabbros and amphibole
rocks in which contents of TiO2 reach up to 7%.

The central area of this zone was described earlier by the
authors (Lit. 3, 5, 9), thus We will point out only to the fact that
in this zone rutile is sometimes predominant Tirniineral. The re-
cent explorat'ions in ithis zone have demonstrated that the [
MM lgabbros can also be interesting containing preliminary 4,76—
6,51% of TiO2





