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2. ZACAMINTE

L ' PYRITE-BARITE MINERALIZATION
FROM CIOACA BRADULUI HILL, _ )
SOPOT REGION, ALMAJ, ‘M_OU_NT.AINS (BANAT) !
‘ ' BY

' ION BERBELEAC? ALLA ZAMIRCA? 'MARGARETA DAVID?Z
MIHAI POPESCUS, MARIA SBARCEA? CORNEL TABACILA?3

. cx
Sulphides. Barite. Hematite. Thallium. Breccia. Vein. Tectonic control.
Laramian, Mineral paragenesis. Metasomatic mineralizations. Hydrothermal
-mineralizations. South Carpathians. Crystalline Getic Domain. Semenic and
Western Almaj Mts. . d o

Sommaire

Minéralisation laramienne. de pyrite-barytine de
Cioaca Bradului, région de Sopot Monts Almaj La minéralisation
a paragenése barytine-hématite, accompagnée par des sulfures (pyrite, marcasite
melnicovite) (d’4ge laramien) représente un corps de bréches et un filon de dimen-
sions modestes. Les minéralisations sont confrélées par le systéme de fractures a
orientation NS et par la présence des calcaires jurassiques. La bréche a barytine,
hématite et pyrite représente une minéralisation typiquement métasomatique, alors
que le filon de pyrite (marcasite) et barytine; s1tue dans le toit de la breche,
constitué des formations cristallines, reléve un remplissage d’'une zone de frac-
ture Tant la composition manexalogxque (barytine, hématile, pyrrhotine, pyrite,
marcasite, melnicovite, calcite, vm‘therlte anhydrite, qualtz chlorite et minéraux,
argileix) que les associations de microéléments (Sb, T1, As) dans les sulfures
de fer, suggérent ia temperature basse des solutlons hychothermales La place de
la mmelahsahon & Sooot nest guére inéquivoque. Elle appartient . au linéament

cenual banatitique de la région de Banat. ' 5. :

1

! Delivered on 'April 30 1981, accepted for communication and publicatio’n
on November 13 1981, presented at the Meeting of April 29 1981.

2 Institutul de geologie si geofizicd. Str. Caransebes mnr. 1, 78344 Bucuresti, ‘32.

3 Intreprinderea de foraje si lucrdri geologice speciale. Str Carlansebes nr. 1,
78344 Bucuresti, 32. :
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Introduction

The Sopot pyrite-barite mineralization is situated in the north-
western part of the Almaj Mts, i.e. about 18 km south of the Bozovici
locality. This mineralization occurs in Precambrian gneisses and Liassic
brecciated conglomerates and limestones and represents the most im-
portant known Laramian pyrite-barite occurrence from the Banat
region.

The mineralization has recently been discovered by Maria
Sbarcea (1978). Other geologists (Andrei et al., 1981) have carried
out more detailed petrological studies. The Cicaca Bradului pyrite-barite
prospect has recently been surveyed and studied by Berbeleac et al.
{1981). On that occasion the pyrite-barite nature of the Cioaca Bradu-
lui mineralization was shown.,

The present paper. is mainly concerned with the description of
the principal and characteristic mineralogical and geochemical features
of the Ciocaca Bradului pyrite-barite mineralization.

Geological considerations

The greatest part of the Sopot region and the Cioaca Bradului
area is occupied by basement crystalline schists metamorphosed in
amphibolite facies. According to Krdutner (1980) these rocks belong
to the Carpian (first cycle, Upper Precambrian A) and the Marisian
(second cycle, Upper Precambrian B) supergroups. In the Sopot region,
the mentioned supergroups represent two major structural units: the
Danubian Unit with the Ielova Series (amphibolites, quartz-feldspar
gneisses, banded gneisses, migmatites, pegmatites, etc.) and the Toro-
nita Series (basic metatuffs, etc.) and the Getic Unit with the Sebes-
Lotru Series (paragneisses, micaschists, migmatites). The latter repre-
sents the Getic Nappe which appears at about 1 km west of the Cioaca
Bradului area. We note a zone of intensive diaphthoresis along the
Getic Nappe plane.

During the Rhaetic-Liassic epoch an epicontinental and continental
regime existed in the Almaj Mts, as well as in the subject area (N i s-
tdseanu et al, 1961). This caused the sedimentation of the coal
sandstones and shales, microconglomerates and limestones. In the Cioaca
Bradului area only a thin sequence of the Dogger-Malm limestone
conglomerates and pink banded limestones are present (Fig. 1, 2). These
sediments appear in tectonic scale structure in which the Ielova schist
Series are Iargely developed. The epicontinental and continental regime
in Late Triassic was probably interrupted by post-Jurassic movements.

Later, probably during the Cretaceous-Paleocene interval, the
basement rockswere intruded by small veins and dykes of alkaline
rhyolites (Fig. 1, 2). These rocks are situated within the central part
of the Laramian magmatic rocks alignment from the Banat region
(Ianovici et al, 1977) and appear especially along the N-S faults.
The alkaline rhyolitic rocks are characterized by prevailing "ground-
mass, small quartz and biotite and relatively -abundant plagloclase feld—
spar phenocryots (PL I, Fig. 1).



Fig. 1. — Simplified geological map of the Ciocada Bradului area.

1, Upper Precambrian crystalline schist; 2, Jurassic limestone conglomerate
and pink limestone ; 3, Laramian alkaline rhyolite ; 4, strike ; 5, fault ; 6, tectonic
scale; 7, hydrothermal halo; 8, baritised _p‘ock;‘ 9, barite-pyrite breccia body
fa, surface; b, depth); 10, disseminated pyrite & barite fault (a, surface ;
b, depth); 11, pyrité-barite vein; 12, cross section; 13, Cicaca Bradului mine.
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Fig. 2. — Geological
map of thei Cioaca
Bradului mine.

1, alkaline rhyolite

(Upper Cretaceous-
Paleocene (?)); 2, con-
glomeratic limestone

and pink limestone (Ju-
rassic) ; 3, gneiss and
amphibolite (a), mig-

‘matite (b) (Upper Pre-

cambrian) ; 4, strike;
5, fault; 6, tectonic
scale ; %, breccified
rock ; 8, geological
boundary ; 9, baritised
rock ; 10, boundary of
argillic halo ; 11, boun-
dary .of intense hydro-
thermal halo; 12, ba-
rite-pyrite breccia body;
13, pyrite-barite vein ;
14, disseminated barite
and pyrite mineralizat-
ion.
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District mapping (Berbeleac et al, 1981) shows that the N-S
regional structural trend was locally strongly influenced by two domi-
nant fault sets. The most prominent strikes N-S-wards, with dips of
45-75°N, parallel to the regional trend. As a rule, this set represents
reverse faults connected with the resulted tectonic scale structure
(Fig. 1, 2). The other major fault direction strikes E-W and dips 70-80°.
Two other fault sets have also been identified: N 45-55°E and
N 45-70°N, both with dips of 45-75°S or'N. In the Sopot region and
especially in the mine area, the N-S fault set seems to be cut by
younger E-W faults (Fig. 2).

. In the Ciocaca Bradului pyrite- barl’oe mineralization faulting is
intense, but most faults present relatively small displacements and grade
ocut “en échelon” into fracture zones which show pre- and post-
mineralization movements. Other synchronous movements with mine-
ralization stages, but low intensity, have been observed.

Dyke attitudes measured in mining works (Fig. 2) correspond very
closely to the N-S fault set. The post-magmatic activity has also been
influenced especially by the N-S fault. set. Local faulting, ore body
weining, fracturing and dyke emplacement, all appear to reflect the
regional tectonic pattern. The intensity of faulting and jointing in the
barite-pyrite breccia body and pyrite-barite vein is of such nature that
the average size of rock sent to the crusher, usually is less than
20 X 10 em, exceptionally 50 X 20 em. A widespread zone of breccia
textures exists close to the fault mineralized zone from the Cicaca
Bradului area. No definite contact between brecciated and non-
brecciated rocks has been found. Brecciation progresses in the mineral-
ized zone from a crackle zone in the crystalline schists and -Jurassic
limestone wall rocks to angular and subangular fragments in an intru-
sive matrix of breccia ore body (Fig. 2).

Petrology of the ore zone

Three major lithologic groups are distinguished in the ore zone.
They are : (1) amphibolite, amphibolitic gneisses, biotite-quartz-feldspar
gneiss and migmatite rocks, all belonging to the Ielova Series-Danubian
Units ; (2) Jurassic conglomeratic limestone and pink limestone and
(3) Laramian alkaline rhyolite. Around the ore zone, all the rocks from
the mentioned groups contain small amounts of barite, pyrite and hema-
tite mineralization.

Moderately to strongly cracked amphibolite, amphibolitic gneiss and lime-
stone form the bulk of mineralized rocks. Their average modal composition is :
amphibole 50 to 60 percent, Na-feldspar 40 to 50 percent, 5 to 8 percent quartz
and 1 to 3 percent for amphibolite and the same composition for amphibolitic
gneisses, but with higher amounts of Na-feldspar (30-50%), quartz (30-40%) and
less amphibole (5-10%) ; biotite 10 to 15 percent, 40 to 60 percent Na-feldspar
and 20 to 30 percent for biotite-quartz-feldspar gneiss ; 20 to 30 percent K-feldspar
(orthose and microcline), 30 to 50 percent Na-feldspar, 10 to 20 ‘percent quartz and
3 to 7 percent for migmatic rocks and 95 to 98 percent calcite and 1 to 2 percent
quartz for Jurassic limestones. The crystalline rocks show a foliated aspect and



10 I. BERBELEAC et al. ) : ’ )

in places, just like the limestone, are more strongly deformed. Plagioclase feld-
spars like K-feldspar (orthoclase) occur as elongated grains commonly argillised.
Amphibole and biotite are deformed and frequently chloritised. Quartz is found
as anhedral grains showing undulose extinction. This mineral appears in lime-
stone as angular and jsolated grains (0,3-1 mm). Accessory minerals are apatite,
magnetite, sphene and rare zircon.

Alkaline rhyolites represent a group of relatively minor intrusive bodies
characterized by rather sparse plagioclase phenocrysts in a dark fine grained
groundmass containing small amounts- of plagioclase biotite and quartz crystals.
Sometimes’ quartz and biotite occur as small phenocrysts. Alkaline rhyolite oceurs
in dykes ranging from a few centimeters to more than 10 m in thickness. Althougn
the largest dykss are continuous for more than 100 m (Berbeleac et al, 1981),
most of them -are quite irregular and cannot be traced to the surface on more
than a few {ens of meters.

Some plagioclase phenocrysts from the alkaline rhyolite are replaced by
clay minerals, sericite, carbonates, quartz, barite and pyrite and the cavity filled
with quartz, anhydrite, pyrite is marked. The trachytic groundmass contains very
fine grained plagioclase, quartz and biotite and secondary minerals. We note the
frequent chloritized and sericitized biotite phenocrysts (Pl III, Fig. 1).

Hydrothermal alteration

Various changes have been noted in the character of the wall
rocks associated with the pyrite-barite mineralization. These changes
include metamorphic, mineralogical, major chemical and trace element
variations. These features appear to be uniquely associated with ore
deposits, while some may be related to the ore forming process. It is
important to- underline the fact that the hydrothermal alteration 1s
partially overlapping the thermic and skarn associations..

The pyrite-barite mineralization was accompanied by pervasive
hydrothermal alteration, the minerals as epidote, chlorite, sericite, clay,
carbonate, quartz, anhydrite, barite and iron oxides being produced.
These minerals together with pyrite and marcasite are the result of
the two stages of hydrothermal alteration : early and late (Fig. 4).

The early stage of alteration, generally accomplished before the
intrusion of alkaline rhyolite, is characterized by distinct types of
mineral assemblages within which epidote, chlorite, Ca-Fe-Mg carbonates
are marked. Small amounts of quartz are also present. The early stage
minerals appear especially outside intensive zones of hydrothermal
alteration (Fig. 1, 2). They are marked by very irregular, discontinuous
and segmented, pink or white-grey carbonate veins, green-yellow
epidote-carbonate~-quartz veins and film-like chlorite, scarce sericite and
clay minerals from rocks.

As regards the late stage of - hydrothermal alteratlon we note
typical assemblages forming baritised zones (Fig. 2). The Tate stage
includes two moments and from these, the first one is productive as
it corresponds. to -the main moment of -barite deposition. The barite
alteration halo forms a distinctive envelope around the ore body veins.
Within this halo, three major. assemblages are recognized : (1) barite-
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hematite-f-quartz (pink-stained barite) ; (2) quartz-hematite (grey and
pink-stained barite) and (3) Ca-Ba-carbonate-quartz-barite. The first as-
-semblage is very important quantitatively.

i The second late moment of alteration is charevcterlzed by the
following four major alteration assemblages : (1) kaolinite-f-chlorite ;
(2) chlorite-sericite ; (3) barite-carbonate-kquartz and (4) carbon’a‘_f’ej:
“+whiterite{t-anhydrite. The alteration distribution shows clearly its
connection with the sulphide mineralization. The kaolinite-t-chlorite is
most extensively developed both in ore bodies and in wall rocks. The
h],gher permeability of the mineralized rocks probably favoured its
d@velopment there. We also note that some of the clay alteration. is
best é%plained by the activity of supergene water percolated down
th° mineralized faults.

Mineralization
Structure of ore zone

In the Cioaca Bradului area the main known ore zones are asso-
ciated with tectonic scale structure which consists of breccified lime-
stones and pink banded limestones, probably Dogger-Malm in .sfge
(Fig. 1, 2). This structure, as well as others in the region, has a domi-
nant N-S strike and dips of 50-75°W. It is associated with a wide
(3-20 m) Jaminated group zone with fine matrix and composed mainly
of clays, chlorite, calcite, barite and hematite. The fault is probably
of Upper Cretaceous-Paleocene age. Other faults, with the same stmkﬂs
and features, are also present in this region (Flg 1, 2). -

Deforfmdtlon fabrics develop in all rocks in the ore zone. Quartz,
plagioclase, K-feldspar and amphibole grains have a broken, fractured
aspect. Biotite and chlorite are often laminated. Quartz and feldspar
grains are also locally recrystallized, showing subgrain development. !

Two different mineral assemblages defining two different mine-
ralized bodies' are identified. The first mineral assemblage consists. of
barite-hematite-pyrite. It forms a breccia body and it may be found
on the hanging wall of the pyrite-barite ore body vein (Fig. 2). The
second one consists of pyrite-barite-carbonate and occurs in the vein.
Both mineralizations follow the faulted zone tectonic scale structure
and show small dimensions.

The breccia body and the vein end with baritized rocks (crystalline
schists and limestones, Fig. 2) northwards and with highly argillized
breccia southwards, Sou‘rhwards, along the fault plane after some tens
of meters the two mineralizations appear again (Fig. 1). According to
mapping data the baritization is visible along the fault plane of tec-
tonic scale structure on more than 2 km.

The barite—h-ematite—pyrite breccia body

This type of mineralization has a pronounced metasomatic cha-
racter due to the baritization of Jurassic pink conglomeratic limestones
and limestones (Pl. I, Fig. 1). Our data pointed to an ample baritization
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of these rocks especially in the southern part of the Cioaca Bradului
Hill. Here the selective metasomatosis explains the whole substitution
of carbonatic rocks (Pl. I, Fig. 1), while the crystalline schists are well
preserved (Fig. 3a). The crystalline schist fragments from the breccia

(A7 W5 4] Ezieds Lo s [Cob Js ¥ Js (A A7 [Rdhels [55s [TTn

Fig. 3. — Structural and textural features of the ore.
1, crystalline schist; 2, argillic breccia; 3, pink barite ; 4, white barite;
d, car.boriate; 6, fine-grained quartz; 7, medium-coarse grained quartz; 8, hema-
tite ; 9, radiating pyrite aggregate; 10, fine and colloform pyrite and marcasite.

body range between 20 and 50 9,. Generally they are fresh, sharply
angular and of various sizes (Fig. 3a). The amount of these fragments
may range from a few random pieces in a barite-pyrite mass to a
shattered, but not widely dislocated gneiss whose interstices have been
filled with barite, hematite, pyritet—quartz; chlorite, carbonate and clay.
In the southern and upper part of the breccia body, limestone frag-
ments are found ; they have been partially or totally.substituted by
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barite, subsequently cemented by the second pyrite-calcite and barite
generations. In some places the initial breccia textures are perfectly
preserved (Pl. I, Fig. 1). The interpretation of many concrete calcite-
barite metasomatic structures is often considerably complicated by the
presence of thin second calcite veins and impregnation, which after
being replaced by barite, reprecipitated from hydrothermal solutions in
the intergranular spaces and on fissures across metasomatic barite
structures. This young calcite represents a minor part of the replaced
calcite. Numerous macro- and microscopic intrusions of calcite younger
than the majority of barite can be observed. i

The actual end of the barite-pyrite breccia body as well as of the
pyrite-barite vein has not been found yet, and further drilling revealed
-alkaline rhyolite with occasional fracture fillings of sulphides-carbo-
nates—tbarite (Fig. 1).

The contact with the hanging wall and footwall crystalline schists
is not clear, with some exceptions, as generally it is marked by a
brecciated rock mass with hydrothermally altered clastic material ce-
mented with a coarse or fine grained mass of rock fragments, clay,
carbonate, pyrite, etc. One of these exceptions is the result of the
breccia clay fracture fillings which appear in the footwall or hanging
wall of the breccia body (Fig. 3a).

The barite-pyrite breccia body is of pink colour and forms a pink-
stained ore. The ore distribution presents various aspects : disseminated,
-ore shoot and ore pockets (Fig. 3a). The karst type accumulation may
be also seen.

The breccia structure is very common for the ore (Fig. 3a, b;
Pl I, Fig. 1; PL II, Fig. 1). Numerous other types of structures have
been noticed : massive, parallel symmetrical (Pl. I, Fig. 2 ; PL II, Fig. 2)
‘and unsymmetrical, disseminated and cockade structures (PL III, Fig. 3).
As regards the ore texture, we note two types: coarse grained and
fine-medium grained textures. The coarse grained texture is charac-
teristic for barite which is invariably of pink-red colour. The visible
individual grains of the coarse grained barite aggregates often reach
1-2 em (Pl I, Fig. 2) and exceptionally 5-7 cm in length, The largest
crystals were encountered at the surface in karst type depositions or
in veinlets and veins at depth (Pl. I, Fig. 2). Observations in the field
and on polished sections of different samples provided by the breccia
body, have pointed to the following minerals : barite, hematite, goethite,
iron sulphides (pyrite, marcasite, melnikovite), quartz, calcite, witherite,
anhydrite and clay minerals, This mineralization type is the result of
polyphasic metallogenic processes (Fig. 4).

The barite individuals with the same volume and of comparable
size may show variable shape and perfections which may suggest the
presence of more than one generation of the mineral. Some exceptional
and volumetrically important prismatic crystals are found as nests and
pockets in fissure fillings and ore shoot, in the marginal or central
part of breccia body. There it developed in vug-like voids together with
quartz, pyrite, marcasite and carbonates (Fig. 3d-k). Some of these
larger prismatic or tabular crystals preserve different combinations :
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(001), (101), (011), (100) or (010) for tabular forms (Fig. - 3h,j) and

(001), (100) or (010) for prismatic crystals (Fig. 3f). K :
The fine and medium grained texture of ore is common for that

barite variety which is thought to have originated mainly in the re-

Mineralization HYDROTHERMAL

stages EARLY AT IE
Parageneses Silicate- carbonate quartz| Ba,(a Sulphate-quartz Felo x)l Fe Sulphide-sulphate-carbonate.
Diopside . ( g
Epidote - s
Chlorite i e s
Ca-Fe-Mg carbonates e\ I § z S
Quartz {a- - = Tt
Clay minerals 5 é g__ R
Barite /- R _—
Witherite = T —{§ —
Anhydrite . @ =17 5.
Hematite goethite e I,
Pyrite & < ———
Marcasite ! § . | S

! o
Smgeglmﬁhama’ Early alkaline Acid | Lote alkaline
Typlm;éiﬁgﬁgts in Ba,Fe {ox) Fe(s)-BalFelox)As,Sb,TH
Fig. 4 — Scheme of the sequence of mineral deposition.

placement processes in the breccia body, in which case they are of
pink-white colour. The white coloured barite from the vein formed
during the second moment of the late mineralization stage, has the
same textural features. The superposition of these two barite types
(Fig. 3b-e) has often generated the complex ore structure and texture.
These are usually marked by the presence, within the same sample,
of euhedral and subhedral grains in coarse and fine grained aggre-
gates. The fine grained barite associates, as a rule, with the fine and
coarse grained grey quartz aggregates (Fig. 3d-e; Pl III, Fig. 2 3).
The outline of coarse grained barite, as compared to fine grained barite,
sometimes in contact with quartz and carbonate shows intergrowth and
replacement zones (Fig. 3d,eij). As a result of these processes, the
barite crystals contain coarse quartz inclusions (Fig. 3d,e), while their
replacement zones develop convex and concave outlines with many
tentacles. These features are characteristic of the replacement zone of
barite with quartz and calcite (Fig. 3d,h,i).

The hematite is typical specularite. Tt occurs as isolated fine
flakes and more rarely as fine aggregates with film-like aspect. This
hematite seems to have crystallized after the deposition of the first
barite generation. But, there is a small amount of hematite which seems
to have formed before or at least at the same time with the first barite
generation, as it is contained by the latter (Fig. 3d.e ; Fig, 4).
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The goethite is characteristic for the oxidation zone of the sulphide

ores and occurred especially on the first meters below the surface. It is
alsq present in ‘the Cioaca Bradului mine. Here, it appears as fine
grained masses in films'and veinlets. It is a weathering product re-
sulted from pyrite, sometimes via marcasite or melnikovite.
. The iron sulphides appear as fine and coarse grained aggregates
in millimetric or sometimes centimetric (1-3 cm) veinlets or as nests
in the barite mass. They occur frequently in.the southern part of the
breccia body as here they are very close to the pyrite-barite vein. Most
of these minerals have probably grown in vug-like voids, together with
quartz and calcite.

Quartz is present in minor amounts. Within the breccia body or
ore body vein, it occurs most commonly in ancient vugs where small
crystals may coat barite (Pl. IIi, Fig. 2). It is also present in wall rock
and in the first generation of pink-stained barite ore, where it is found
as medium to coarse euhedral or anhedral crysials included in barite
or calcite (Fig. 3fi). The second quartz generation is usually of grey
colour and fills the spaces between the fine barite grains (Pl. III, Fig. 2).

Calcite is a widespread, but minor constituent of the breccia body,
while in pyrite-barite vein it is the main gangue mineral. In veinlets
or vugs, the fine and medium aggregates of calcite fill the spaces be-
tween barite, quartz, pyrite and marcasite. (Fig. 3f,i; PL III, Fig. 3).
The calcite aggregates generally replace the barite and sometimes the
pyrite and marcasite. A part of calcite was deposited at the same time
with pyrite (Fig. 3k). In some cases, the calcite is closely related to
other carbonates such as: dolomite, ankerite and witherite.

Minor amounts of witherite, clay minerals, anhydrite and chlorite
are also present in the barite-pyrite and pyrite-barite mineralizations.
We note that the witherite has resulted from the substitution of barite

by carbonatic solution.

- [ e

The pyrite-barite vein

A pyrite-barite vein has been found in the hanging wall -of:* the
reverse fault plane with tectonic scale structure in the Cioaca Bradu-
1ui mine. Theé vein does not appear at the surface and its main -com-
ponent mineral is pyrite. Marcasite and melnikovite generally appear
in important amounts. The main gangue minerals are calcite and barite.
Other minerals include hematite, goethite, witherite, clay - minerals and
chlorite. ~ E .

The breccia structure of the ore is common. Disseminated, cockade
dense and drusy structures have been remarked. The fine grained tex
ture and the collomorphic ‘structure of the ore is most typical. .- :

Pyrite is the most abundant mineral of the ore. It occurs as' small
and medium size crystals with anhedral and euhedral contours. The
fine grained aggregates seem 1o have resulted from the crystallization
of colloid gels. These aggregates form the colloform bodies in "con-
cretions, showing a zonal structure. More than three microrhythms of
radiating - crystals and' fine grains are characteristic of + this zonal
structure. In alternative rhythms, fine grained  marcasite zones and
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amorphous, dense melnikovite mass are sometimes present (Pl 1II,
Fig. 2). Pyrite appears as disseminated grains, compact masses and
fissure fillings. The fissure fillings are predominant, while the disse-
minated grains increase in the more intensely altered zones, where
pyrite often replaces the mafic minerals from amphibolite and amphi-
bolitic gneiss. The compact masses of pyrite are common in the central
part of the vein and sometimes present nest or ore shoot features ; they
usually consist of radiating crystals, usually 3-5 mm long, exceptlonally
more than 10 mm (PL II, Fig. 2). We also notice the brecciation of the
pyrite aggregates which ‘have been subsequently broken and cemented
by marcasite, melnikovite, barite, calcite and goethite (Fig. 3f,i; Pl 1II,
Fig. 1). In reflected light, most of pyrite grains present a very slight
anisotropy and sometimes strongly corroded outlines. We ncte the fact
that the pyrite deposition was partially synchronous with that of cal-
cite III from the late mineralization stage (Fig. 4). =

. Marcasite appears as very fine grains (5-10 w) and aggregates
Generally it is intimately associated with zonal bodies of pyrite. There
it appears as microrhythms situated at the periphery of the pytite
bodies. The marcasite swarms cemented by gangue minerals such as
calcite, quartz and goethite are also very characteristic (Fig. 3g3i). The
marcasite aggregates just like melnikovite are very common for the
ore vugs. These two minerals are considered to have a secondary
origin ; the supposition is based on the partial change of pyrite into
marcasme

As regards the gangue minerals which are present in the breccia
body we remark : the barite is generally a minor constfcuent and re-
presents two generatlons out of which only the former, ‘which' crys-
tallized before pyrite, is the most important quantltatwely calcite is
abundant and it ends the mineralization process; clay mlnerals re-
presented especially by montmorillonite, are very frequent on f'issures,
and the wall rock mass and the chlorite, just like clay minerals, are
very common in veinlet fillings and groundmass of the rocks from the
hanging wall and foot wall of the vein.

The scheme. of the mineral deposition. sequence (Fig. 4) may be
interpreted as follows : barite; -hematite; -hematitey; ~baritey; -pyrite~
radiating ' pyrite-marcasite-melnikovite-baritery. The hydrothermal al-
teration processes comprise two stages: (1) early stage, characterized
by the diopside-epidote-chlorite-carbonate;+ quartz-clay mimerals as-
semblage and (2) late stage, with two assemblages : (@) Ca, Ba sulphate
(barite;, anhydrite)-quartzy -hematite; assemblage and (b) pyrite-marca-
site-melnikovite-bariteyr,nr -quartzy; -carbonaten; -clay minerals as-
semblage. The early stage assemblage is characteristic for the whole
region, while the late stage assemblages are closely related to the ore
zone. The boundary between the two mentioned stages is marked by
an important opening of fissures, while the second large opening oc-
curred between the first and the second assemblage of the late stage

(Fig. 4).
The chemical evolution of ore-bearing solutions, can be seen in
Fig. 4 ; we note the fact that the typical elements in solutioms are Ba



13 PYRITE — BARITE MINERALIZATION FROM CIOACA BRADULUI HILL 17

and Fe(ox) for the first moment and Fe(ox)-Ba(As, Sb, TI) for the
second moment of the late stage (Fig. 4).

Chemical data

In Table 1 are shown two chemical analyses from Cioaca Bradu-
lui mine ; the samples represent (1) pink-stained barite-pyrite ore from
breccia barite-pyrite body and (2) white and apparently pure barite,
which has been selected from the waste material. The second sample
is a baritesn, formed during the iron sulphide stage (Fig. 4). These
analyses show some differences which confirm the fact that the pink-
stained barite ore has greater amounts of hematite than white barite,
rich in calcite and quartz. ' ‘

The distribution of microelements in alteration wall rocks (Tab. 2),
ore (Tab. 3) and pyrite concentrates (Tab. 4) involves the following
discussion : (1) The micreelements in hydrothermal alteration halos are
generally depleted. If the rocks from the halo contain pyrite, then they
are notably rich in T1 - coppmy  Sb (<rco—wscppm)  and As (<300 600ppm}
(Tab. 2); (2) Out of the detected elements in ore only Ti 70— ssoppm),
Sb (100 — 1000ppm) 5 AS 70.31 - 0.135%) and Ag (3 - 9ppm) contents increase con-
siderably, while others such as Cu, Pb, Zn, Mo and Sn show, with some
exceptions, a relative enrichment ; the remaining elements do not show
remarkable changes. It is worth mentioning other features as well :
(1) as compared with pyrite-barite (white)-carbonate ore, the pink-
stained barite ore is richer in Ti-Mn and V (Tab. 3); (2) the pyrite
concentrates are characterized by the highest amounts of TI
(67.5-1200 ppm), Sb (0.055-0.22%); As (0.13-2.5%) and Ag (2.3-49 ppm);
(3) for the rest of the clements no significant contents are to be men-
tioned. We may draw the conclusion that the characteristic feature of
the chemism of ore-bearing solutions is their high T1, Sb and As con-
tents. As regards T1, we note that it appears both in fine grained
and colloform pyrite and marcasite aggregates and in coarse grained
pyrite ; the most variable and the highest values (1200 ppm) occur in
colloform pyrites-marcasite (Tab. 4).

The higher T1 contents in pyrite concentrates as opposed to the
ore, allow the supposition that this element is closely associated with
iron sulphide deposition. According to Vlasov (1966), the thallium
content-of the low temperature and particularly colloform varieties of
iron bisulphides (pyrite, marcasite) is as high as tens percent, which
can be attributed to sorptive forces. These forces can appear under
specific conditions only when the iron bisulphides precipitate from:
coloidal solution. In this case, the decisive role is played by the co-
precipitation phenomena (Rudnev and Mazurk, 1957, in Vlasov,
1966).

We note the fact that the high TI1, Sb and As content is typical
for low temperature mineralizations (V1asov, 1966). In our case, the
barite-pyrite mineralization represents the upper part of the ore zone
and it becomes a polymetallic occurrence towards depth, just like im
other barite deposits from Romania, such as Ostra Ianovici et al.,.

2 — ¢ 317
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1963 ; Pitulea, Mugat, 1965), Cortelu and Bechir Ianovici et

al., 1977, 1979), Somova {Ianovici et al., 1957; Stiopol et al,

1963), as well as Lake City, Colorado (Slack, 1980), Nova Scotia,

Canada (Boyle et al, 1976), Intra-Sudetic (Paulovska, 1970) and

Swietokrzyskie Mts (Rubinowski, 1970) in Poland. A 07
S o774

s

Final remarks

The barite-pyrite mineralization from the Cioaca Bradului area is
Jocated along the plane of the reverse fault of the tectonic scale
structure affecting both the Precambrian schists and the Jurassic lime-
stone. Two types of mineralization have been recognized : (1) a barite-
pyrite breccia body, of typical metasomatic origin and formed by the
Ba hydrothermal replacement of the Jurassic limestone and (2) a pyrite-
barite ore vein, situated quite close to the breccia body. The mineraliza-
tion presents an irregular distribution ; nests and ore shoots with com-
pact, brecciated structure are predominant. The breccia and barite-
pyrite fracture fillings as well as the metasomatic replacement are quite
distinct. ) } _

The mineralization is characterized by two main mineral assem-
blages : barite-hematite-pyrite in breccia body and pyrite-marcasite-
melnikovite-barite-calcite in ore vein. The mentioned assemblages and
gangue minerals were formed in acid and alkaline environments.

The two mentioned types of mineralization occur along the N-S
faults and plunge by 50-75° W. This set of faults seems to be controlled
by the Laramian magmatism, hydrothermal alteration and metallogenetic
activities from the Sopot region. The connection between mineralization
and the Laramian magmatism is visible in the Cioaca Bradului mine
as well as in other areas from the Sopot region where the alkaline
rhyolites are baritised. The footwall and hanging wall rocks present a
large, intensive halo of hydrothermal alteration. Within this halo, clay
minerals, chlorite, barite and hematite are the most characteristic mine-
rals., The contact between the breccia body or ore vein and the crystalline
schists or Jurassic limestones is graded and marked by numerous fis-
sures and brecciated rocks, frequently argillized, chloritized and ba-
ritized.

The chemical data show that T1, As and Sb are characteristic
for the ore-bearing solution. According to literature data, these elements
are typical for low hydrothermal temperature (Vlasov, 1966 ; Ber-
beleac, Zidmirca, 1979). The T1 content ranges such as : 0-90 ppm
in alteration wall rock ; 70-550 ppm in ore and 67.5-1200 ppm in pyrite
concentrates. The highest T1 value (1200 ppm) was found in colloform
pyrite. Other Laramian low hydrothermal temperature pyrite occur-
rences in Romania are known in the Vilisoara-Almagul Mic region frorr11
the Metaliferj Mts (120-220 ppm, Berbeleacg, Zamirca, 1379) and
in the Bihor Mts (0-320 ppm, Laz&r. et al, 1981).
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QUESTIONS

E. Matsch: I think that the limy conglomerates related to the barytine
mineralization could represent Upper Jurassic limy breccias (occurring along the
faults which preserve them ; here barytine mineralizations do also occur).

Answer @ It is true that mainly calcareous tectenic breccias, substituted by
barytine, sulphides etc., do occur ; however, the limy Jurassic includes brecciated
conglomerates which have underwent similar processes.

Gr. Pop: Does the ore deposit under discussion include any mineralized
limy conglomerates ?

Answer : Yes, breccified and mineralized limy conglomerates do occur on
the eastern limb of the scale.

Doina Sandulescu: Having in view the improbable . occurrence of
“banatitic” magmatites to the east of the Getic Nappe, would you consider the
barytine mineralizations as remobilisations?

Answer : The mineralizations described by us are unconformable ones and
enter a hydrometasomatic alteration halo which acts upon the limestones and
the crystalline formations. As they occur in those areas where the limestones
are absent, while the Ba content (Berbeleac et al, 1981) of limestones is
unimportant, we do not agree on a remobilised mineralization.

V. Serafimovici: 1. Could you account for the banatitic nature of
porphyries (alkaline rhyolites). knowing that the Toplet barytine mineralization
affects partly fthe Permian rhyolites ?

2. Does the sulphide mineralization occur on the E-W fracture system too ?

Answer : 1. As both the alkaline rhyolites and the Jurassic limestones of
this region are barytized we cannot assume their Permian age. Therefore they
are post-Jurassic in age and in the Sopot region the post-Jurassic magmatic and
metallogenetic activity is absent. If the Toplet rhyolites exhibit the same features
as the Sopot ones, they should be assigned to the post-Jurassic age.

2. The N-S trending fracture system acts upon the mineralization, These
fractures are surrounded by E-W trending fissures, which are barytine mineral-
ized ; however, in this region (Cioaca Bradului gallery) there occur some fractures
with the same trending, which act upon the mineralization.

DISCUSSIONS

H. Savu: According to the actual tectonic image of the South Carpathians
and the Banat region, extended by some authors to the south of the Danube,
we note that the Autochthon of Yugoslavia includes “Laramian” eruptions.
Molybdenum mineralizations as well as those introduced by the present paper
occur north of the Danube. In 1981 we conceived the model of the origin of
magmas which generated the banatfitic rocks. According to our model, it is pos-
sible that east of the Getic Nappe different phenomena related to banatitic
magmatism did occur, confirming the authors’ statement.

Answer : Our paper has been elaborated in agreement with the above
mentioned principles.
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EXPLANATION OF PLATES
Plate 1

Fig. 1. — A concrete calcite-barite metascmatic texture in brecciated limestone.
The initial calcite is totally substituted by fine-grained barite (ba I)
and consists of less barite and calcite (ba II -+ Ca 1I), hematite (he}
and limonite (Im). .

Fig. 2. — A successive filling vein de\paosmon‘ TFrom the wall rock to the centre -
white-grey, barite-quartz (ba I -+ q II); pink-stained barite aggregate
(ba I) ; grey quartz (q II) and marcasite (mc).

Plate II ' ' -

Fig. 1, — Ore' breccia structure. The compact white fine and medium grained
barite (+ calcite) aggregate (ba II), broken and cemented by fine-grained
brecciated pyrite and marcasite aggregate. (py-+me).

TFig. 2. — Successive radiating pyrite, coiloform pyrite and marcasite (py-+mc)

and white-grey barite-caicite in vein filling.
Plate III

Fig. 1. — Altered phenocryst of plagioclase (£d), biotite (bi) and quartz in alka-
line rhyolite. Nic. II, 20x. '

Fig. 2. — Barite megacrystal and other subsequent fine-grained barite with
quartz (gq) and calcite (ca) aggregates. Nie-}-, 20x.

TFig. 3. — Barite (ba) and quartz aggregate cemented by pyrite (py). Nic.|, 20x.

Fig. 4. — Successive deposition of calc:te in zonal structure of pyrite. Reflected

light 20x.

-y
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IVIRILE DE CINABRU DE LA CAMARZANA (MUNTII OAS)!
DE ‘ ;

DUMITRU ISTVAN?Z ANDREI GOTZ3 ALEXANDRU NICOLI»CI2
== PETRU BARTH2

Cinnabar. Intrusive body. Dacite. Sulphides. Mineral — paragenesis. Spectral
- analyses. East Carpathians. New Eruptive — Oags.

Abstract

“"The Cinnabar Outcrops from Camarzana (Oas Moun-
tains). The cinnabar mineralizations from C&mairzana are located in the inner
zone of a Dacitic intrusive body. Cinnabar occurs as veinlets, beaches, impreg-
mnations, feams, associated with marcasitetsphalerite, galena, chalcopyrite, pyrite.
It is aussoéciated with quartz-cristobalite-opal, kaolinite, montmorillonite, nontronite,
zeolites. The spectral analysis indicates a supply of zinc, tin, arsenic, molybden,
mercury in the mineralized zones.

Introducere

Intensificarea cercetirilor geologice in muntii Oasului a dus la
obtinerea de noi date asupra prezenfei mineralizatiilor de cinabru in
aceasta zona,

Cercetdrile geologice anterioare — Gheorghlta et al. (1959),
Jude et al. (1961), Birlea et al. (1966) — au stabilit prezenta unei
aureole extinse de transformdiri hidrotermale, existenta cinabrului in
aluviuni si prezenta unor conditii structurale favorabile localizdrii unor
mineralizatii de cinabru in zona dealului Geamdna de la Camaérzana.
Posibilitatea identificdrii unor mineralizatii de cinabru in acest sector,
este ardtati si de Borcos, Mocanu (1966), Borcos et al. (1974,
1975). '

Prospectiunile geologice de mare detaliu efectuate in 1973-1974 de
echipa de prospectiuni a IPEG ,Maramures“ — Cojocea et al. (1973),

‘Dapusa Ia 10 aprilie 198!, azceptatd pentru comunicare si publicare la
11 aprilie 1981, comunicatd in qumta din 18 aprlbe 1981, organizatid la Baia
Mare in ¢olaborare cu IPEG ,Maramures®.

? Intreprinderea de prospectiuni si explordri geologice ,,Maramu.res“. Str. Vie-
toriei nr. 146, 4800 Baia Mare.

3 Institutul de cercetari si proiectiri pentru minereuri si metalulgle nefe-
roasi. Str. V. Babes nr. 64, 4800 Baia Mare. 3
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+

Istvan et al. (1978) — au dus la conturarea unor iviri de cinabru in
versantul NE al masivului Geamdina, a cdror descriere constituie scopul
prezentei lucrari.

Date importante asupra structurii geologice au fost furnizate de
rezultatele prospecfiunilor magnetometrice — Hannich et al. (1969),
gravimetrice — Clain (1976) si electrometrice — Corcimaru (1976).

Structura geologica

Masivul Geamina este situat in partea central-estici a muniilor
Oas, pe flancul nord-estic al hazinului Cimarzanei, la obirsia Vaii Le-
chincioara.

Formatiunile sedimentare sint de virstd sarmatfiand si pannoniana.

Sarmatianul este constituit dintr-un complex marnos-argilos cu
intercalatii de gresii calcaroase, tufuri si tufite. Macrofauna’ si/sau
microfauna ® indici atit prezenta partii bazale a Volhinianuiui inferior
{Buglovianul) si a Volhintanului inferior-superior, cit si a Bessarabia-
nului inferior.

Pannonianul are o extindere redusd, in zona Vaii Benei, ingro-
sindu-se spre est. Este predominant marnos-argilos, cu rare nivele de
gresii cenusgii, friabile (fig. 1). '
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Fig. 1. — Schita geologicd a zonei Geamina-Culmea Costii (Cimdirzana).

1, dacit de Geamdéna; 2, sedimentar sarmatian; 3, limiti geologicd ;
4, pozitia stratelor; 5, contactul eruptiv sedimentar la nivelul gale-
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Activitatea vulcanicd Incepe in partea bazald a Volhinianuluj infe-
rior (Buglovian). Vulcanismul miocen are caracter predominant explo-
ziv, dacitic. Produsele explozive sarmatiene au fost intilnite doar in
lucrarile miniere i de foraj. Nivelul principal de tufuri dacitice are o
grosime de cca 30 m. Roca are o culoare cenusiu-verzuie, cu frecvente
fiamme wverzi si cuart, adesea violaceu. Spre partea inferioard creste
aportul de material sedimentar, roca devenind un tufit grezos, cenusiu,
stratificat. A fost identificat si un nivel inferior, cu o grosime de 7 m.
Stratigrafic, aceste tufuri se paralelizeazd cu tuful de Remeti din de-
presiunea Maramuresului si cu tufurile liparito-dacitice din seria de
Dorobratovo din Ucraina Transcarpatica.

Nivele de tufuri si tufite dacitice cu grosime in general redusi
{10-15 cm), rar atingind - 2-3 metri, apar frecvent si in complexul sedi-
mentar Volhinian mediu-superior.

Vulcanismul pontian-pliocen -are in zona Ciamairzanei caracter ex-
trusiv-intrusiv. Se edificad structuri complexe — cupole cu mici corpuri
intruzive marginale. Dacitele de Geaméana care constituie petrotipul pre-
dominant, prezintd varietdti structurale functie de forma de z&ci&mint.

Mineralizatiile de cinabru identificate sint localizate in extremi-
tatea nord-estici a cupolei Geaméina, in dacitul de Geamina din micul
corp intruziv din cota 511. Corpul intruziv are un contur neregulat,
alungit N-S, legat spre sud de Geamdina Micad si mirginit pe celelalte
laturi de sedimentarul sarmatian pe care-l stribate.

Particularititi ale contactului eruptiv-sedimentar

Contactul eruptiv-sedimentar este evident de stridpungere. Atit in
plan orizontal cit si in plan vertical se remarca alternanta zonelor cu
inclinare periclinald si centroclinald a contactului. Punerea in loc a
corpului intruziv a determinat dizlocarea mecanicd a sedimentarului
inconjuridtor. Caracterul contactului eruptiv-sedimentar este destul de
variat, remarcindu-se urméitoarele situatii :

— contact net, cvasivertical, dupd un plan regulat; in acest caz
dizlocarea mecanici a sedimentarului este redusd iar alterarea hidro-

riei 1 (--404 m) ; 6, contactul eruptiv-sedimentar la nivelul galeriei 2
(+-364 m); 7, mineralizatie filoniand ; 8, vinisoare si impregnatii de
cinabru; 9, impregnatii de cinabru; 10, pozitia sectiunii geologice ;
11, pozitia contactului eruptiv-sedimentar.
Esquisse géologique de la zone de Geamaéana-sommet de Costii (CimAar-
o zana).
1, dacite de Geamana; 2, sédimentaire sarmatien; 3, limite géolo-
gique ; 4, position des couches; 5, contact éruptif-sédimentaire au
niveau de la galerie 1 (4494 m) ; 6, contact éruptif-sédimentaire au
niveau de la galerie 2 (364 m) ; 7, minéralisation filonienne ; 8, vei-
nules et imprégnations de cinabre; 9, imprégnations de cinabre ;
10, position de la coupe géologique ; 11, position du contact éruptif-
sédimentaire.

L
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termald, localizati de obicei in zona de endocontact, afecteazd o zond
cu o grosime redusa ;

— contact cvasivertical cu ondulatii ;

— contact neregulat cu apofize si brecifieri ; determind cele mal
intense dizlocatii mecanice ale sedimentarului ;

— contact cvasiconcordant cu sedimentarul.

Dizlocajiile mecanice ale sedimentarului se manifestd prin :

— deranjarea pozitiei depozitelor sedimentare (frecvent sedimen-
tarul are la contact inclindri mai mari decit cele normale, uneori stratele
fiind aproape verticale, apoi dupd o distantd de la contact de 5-10 m,
inclinarea stratelor redevine normald) ;

— aparitia de fracturi si oglinzi de frictiune ;

— aparitia in zona de contact a unor blocuri rotunjite sau dlSCOl—
dale provenite din orizonturile inferiocare (in sedimentele argiloase ale
Volhinianului superior-Bessarabianului inferior apar blocuri de argile
cu nivele tufitice din orizontul inferior, Volhinian inferior-Violhinian
mediu) ;

— formarea de brecii de contact ca efect al celor mai intense
dizlocatii mecanice,, Se observa ,pene“ de material argilos negricios
cu elemente de eruptiv pdtrunzind pe cca 20-50 cm in roca eruptiva,
sau silluri cu grosime redusa (0,10-0,20 m) intruse pe stratificatia sedi-
mentarului, In continuarea lor, In acelasi nivel stratigrafic formindu-se
zone de brecii stratiforme. Br '-\uhe de contact apar ca zone discontinue,
lenticulare, cu grosime de 0,4-1 m, fiind constituite din elemente de
dacit de Geam3na si gresii, prinse ‘intr-o mas& argiloasd, neagra (fig. 2).

\\ [ypx i [Sm }2 2,22 »,_]a S L6 (T

Fig. 2. — Contactul eruptiv-sedimentar in extremitatea. nord-vestica
a corpului intruziv [detaliu la nivelul galeriei 1 (+404 m)].
1, dacit de Geamina; 2, sedimentar sarmatian; 3, zonid de breci~
fiere ; 4, zond de intens metamorfism hidrotermal ; 5, impregnatii si
vinisoare de cinabru ; 6, falie ; 7, pozitia contactului eruptiv-sedimentar.
Contact éruptif-sédimentaire dans l'extréraité nord-ouest du corp in-
trusif (détail au niveau de la galerie 1 (4404 m).
1, dacite de Geamaina ; 2, sédimentaire sarmatien ; 3, zone de bréchi-
fication ; 4, zone d’intense métamorphisme "hydﬁ)'th'erma'l; 5, imprég-
nations et veinules de -cinabre; 6, faillé; 7, position du contact
éruptif-sédimentaire.
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Metamorfismul termic. La contactul cu dacitul de Geamina se
remarcd doar o compactizare a rocii pe o distantd de 0,2-3 m, ceea ce
indica temperatura relativ redusd a dacitului de Geam&na in momentul
punerii in loc si explicd amploarea dizlocatiilor mecanice. In masa corpu-
lui eruptiv au fost intilnite rare enclave de corneene cu feldspati, biotit
si cordierit. Acestea au texturd sistoasd, structurd granoblasticd, roca
fiind constituita din : g

— feldspati — 50%, — fin tabulari, hipidiomorfi, formind mase
granulare ; analiza difractometricd indicd un termen de tranzitie intre
sanidind si albit de temperaturd ridicati (45-55%; Or) ;

— biotit — 30%, — lamele disperse in masele granulare de feld-
spati, uneori acumulindu-se in benzi ;
— cordierit — 5%, -— agregate si granule maclate.

Metamorfismul hidrotermal

o b 5

Dupd punerea in loc a corpului intruziv au loc transforméri hidro-
termale. Zona dé alterare hidrotermald bordeazd discontinuu corpul in-
truziv, fiind mai extinsi la suprafati si in zonele de brecifiere. Roca se
albeste, devine friabild fiind puternic fragmentatd, brecifiatd. Alterarea
constd din inlocuirea treptati a porfiricelor cu mase carbonatice, argi-
loase si argiloase-silicioase si inlocuirea ‘pastei cu mase argiloase-sili-
cicase. O fazd mai avansatd de transformare duce la recristalizdri ale
produselor secundare sau la levigarea lor, ceea ce sterge complet struc-
tura primard. In golurile formate se depun mase caolinoase, de cristo-
balit si carbonati. De asemenea, in goluri si pe fisuri se depun for-
matiuni argiloase-silicioase (cuart-cristobalit-opal, caoclinit, montmorillo-
nit, nontronit) si limonit. Acestea sint insotite de marcasiti si cinabru.
Depunemle de neominerale sint 1n>che1ate de silicea amorfa, zeohtl si
limonit.

Cinabrul este legat in cantitate redusd si sub form& de granule
foarte fine, de masele argiloase-silicioase care impregneazd roca. In
majoritate este legat de depunerile mail recente silicioase-argiloase-
limonitice, unde atinge si granulatie mai mare.

. Procesul de metamorfism hidrotermal determind schimbiri ale
n'ncrocontmutulm initial al dacitelor de Geaména, schimbdiri care ofera
indicatii asupra chimismului solutiilor h1drotermale. Studiul caracte-
risticilor -microchimice s-a efectuat pe baza a 137 analize spectrale ¢ din
galeria I Camirzana, selectionate astfel incit si fie reprezentate atit
rocile proaspete cit si zonele de transformare ‘hidrotermald si minera-
lizatiile (tab.). 5

In zonele de transformare hidrotermald se remarcd o sciddere
accentuatd a titanului si manganului, scdderi neconcludente ale galiului
si cobaltului, cresteri accentuate ale continuturilor de zinc- $1 plumb,
contlnuturﬂe de vanadiu si litiu rédminind constante.

_ \/IJ,nerahzatule de cinabru se caracterizeazd prin cresterea continu-
turﬂor de zinc, staniu, arsen, molibden, levigarea t1tanu1u1 si rnanganu—
lui, scéderi reduse ale Vanad1u1u1 ht1u1u1 galiului. .



Anoadsas miusuradjad daede aaed Ul .::oaoa BjusAdaIy = oy

D. ISTVAN et al.

aqoad ap Jpwmu = U
BOIOWIE apawl = X
J1jBlEBA 3P [BAIIIU] = .
: | . )
%e |10 g %T8 - g°e L—g - - - = - - — = MW
%8 | €¥ 0ST—00T %06 | 901 0S%— 001 = = = = = - = - = LSV
! |
%L | € i L—¢% %o00r 'y L—¢ %06 | 8T ¢—1 |%E6 | ¥°E g—¢ (%L8 | L g1—¢ )
| d t
- — ! = %¢ ¥ ZI—¢ = — - - - - % |12 0§ —0t1 IN
%61 | 1 8—¢ %LT |g‘1 8—¢ =l = - - | - - (%99 |z 01-¢ uy
%001 | €791 | S5—9 %001 I et ¢e—¢ (%O00T | 81 ¢c—0T |% 00T | LT ¢z —8 1%001 | 1p 09—0¢ I
% 00T | & I 16—% % g8 _ g 0r—¢ %001 | ¢ 01—¢ {%001 | & ¢1—¢ (%001 | 9 ClLapChlt 175}
— = “ - =1 - LRI | = —  |%¥6 | ee g9 —01 0
! i
% 00T | TLT oomﬁfoovvxooﬁ . 809 000%—00€|% 00T | 96% (0081 —0¢ (% 00T | TFL |000T —00%{% 00T | €¥ZT |000& —0ST ul
%001 |2 | op—¥1 mxooﬂ A LE—0L %007 | Ig 8¢ —01 |% 001 | €€ 0§ —¢SI {%00T | 1¢ 28—08 A
% 00T | G8IT 00%¢—009 % 00T 109 006 —00E [% 00T | EETT (0028 —00L{%00L | 9%8 [00TE—00%|% 00T | €091 |000E —00E 1L
%€9 | LS _.ccmlooﬁ_ﬁhw 1 89L  [0008<<—00T |% 00T | LLT | 0G£—001(%69 | ¢ 0z1—001{% 19 | €8 008 —00T uz
%001 | $6 | 00V —8T _xooﬁ A 00g—¢T  |%001 | L9 0E1 9T |% 00T | G 00 —0¢T [% 001 | 6€ 06T —91 ad
t ! y
“ . ;
ou X \Y ou x v *u by v ‘u _ X \Y ou X v
_ Quady
1g = U Bl oy =u 0] = U ]BZ{[BWUJIDI0IPIY g1 = u jpdsvoad . yC = U
-nqroa dn arjezieroury auatuoryy  njuzieisuriy BURUIBIL) 3P 110B(] euguear) 9p eq uerjeunIes I8jUUIIPIS

30

pupzIpwpy) [ DbLIDE U] 3pajoads azijouy

T349VL




7 IVIRILE DE CINABRU DE LA CAMARZANA 3i

Mineralizatiile de cinabru

Desi nu au importanti economici, ‘mirieralizatiile de cinabru pre-
zintd interes prin paragenezele rmnerale si modul lor specific de zici-
mint, avind din acest punct de vedere afinitifi evidente cu minerali-
za‘gnle din cimpul metalifer Viskovo din Ucraina Transcarpaticd (fig. 3).
Cmabrul a fost intilnit in mai multe puncte localizate in general in
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Fig. 3. — Sectiune geologici A-A’.
1, dacit de Geamana; 2, sedimentar sarmatian ; 3, tuf dacitic-sarma-
tian ; 4, impregnatii si vinisoare de cinabru; 5, filon; 6, foraje.
Coupe géologique A-A’. )
1, dacite de Geamana; 2, sédimentaire sarmatien; 3, tuf dacitique-
sarmatien ; 4, imprégnations et veinules de cinabre; 5, filon;
6, forages.

zona internd a corpului eruptiv si apare sub urmitoarele moduri de
prezentare : 1, vinisoare, pelicule, impregnatii; 2, filoane; 3, cuiburi,
impregnatii in brecii.

1. Primul tip este localizat strict in zona internd a corpului erup-
tiv, zond care a constituit calea de acces principald a solutiilor minera-
hzatoare ecranate de marnele sarmatiene. La suprafati dacitul este
intens arglhzat sericitizat, silicifiat, brecifiat, cimentat cu neominerale,
a céror proportie atinge 20- 50%, dm volumul rocii.

Roca eruptivd este intens alteratd, structura porfiricd originara
fiind traddati de petele argiloase carbonatice care inlocuiesc fenocris-
talele. Adesea ramin doar goluri levigate, roca devenind poroasid (pl. I,
fig. 1). Silicifierea — de intensitate variati, d& rocii un aspect brecios
(pl. 1, fig. 2, 3). Fenocristalele de plagioclazi sint substituite: de cuiburi,
pete de carbonati si mase fin solzoase, argiloase, cu silicifieri slabe
(pl.-1I, fig. 1). Rareori se mai péstreazd zone exterioare inguste, proaspete.

In pastd uneori se recunoaste o texturd fluidali-orientati si se
pastreazd microlite de feldspati aciculari sau fin. tabulari. Pete fine si
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granule disperse de carbonati par si substituie microlitele de melano-
crate. Apar de asemenea mase fin argiloase cu silice dispersd. In cele
mai multe locuri roca este puternic impregnata, de mase argiloase si
silicioase, depuneri mai recente, uneori in succesiuni repetate Apar si
depuneri de carbonati sub form# de cuiburi, lentile, benzi si impregnatii
disperse. Neoformatiunile arglloase-mhcmase ocupad uneori goluri nere-
gulate sau umplu flsurl formind o refea largid (pl. II, fig. 2). Depunerile
argiloase sint fin granulare, submicronice, uneori solzoase, cu pachete
solzoase, vermiculare, sferoidale. Depunerile silicioase sint de cuart fin
granular sau criptocristalin ; uneori apar straturi sau cuiburi fibro-
radiare de calcedonie sau pelicule si pete de opal.

Analizele difractometrice aratid cd masele argiloase-silicioase cripto-
cristaline sint formate din caolinit §i cristobalit. In cantitate mai re-
dusi apare montmorillonit. In masele argiloase-silicicase apare marca-
sitd sub formi de agregate mirunte, cristale fine lamelare, disperse,
in benzi sau in mod zonar (pl. III, fig. 3). Adesea formeazi cruste fin
granulare in goluri si pe fisuri.

In unele locuri, roca este puternic impregnati cu limonit. Limo-
nitul formeazd mase fin pamintoase cu nontronitul sau cruste fine
colomorfe. Sporadic apar agregate radiar-fibroase sau lamelare de zeoliti.

Cinabrul apare sub forma de agregate, cuiburi mici, dispers pe
fisuri umplute de benzi si cruste limonitice. Granulele mai mari (pina
la 0,1 mm) sint colturoase, maclate si adesea corodate. Agregatele si
cuiburile mici sint constituite din granule xenomorf-alungite cu dimen-
siuni de 0,05-0,005 mm. ,

In galeria 1 Camairzana, la 35-40 m adincime sub afloriment, mine-
ralizatia apare sub forma de vinisoare milimetrice i pelicule constituite
din cinabru, asociat cu marcasitd si piritd, rar cu pufind gangi de calcit,
orientate, in general NE-SV, perpendiculare pe directia contactului
eru ptlv—sedlrmentar

In galeria 2 Camirzana, la 80 m adincime sub aﬂorvment nu s-a
mai observat delcc cinabru. Apare doar o zond de intensa arglhzare in
care se observd benzi de silice colomorfd cenusie-albastruie, cu putind
marcasitid. Benzile de silice au gr051me redusd (2-3 cm) si caracter
lenticular. ’

Se remarcd deci faptul cd mineralizatia are un grad redus de
dezvoltare in adincime, la o adincime de cca 80 m réminind pract*c
doar mineralele de ganga. ‘

2. Tipul filonian apare in masa corpului intruziv sub formi de
filoane cu grosime redusi (0, 01-0,40 m), variabils pe directie, cu orien-
tare NE-SV, caderi spre SE si o dispozitie vag radiard. La suprafaid,
mmerahzat,‘la are o grosime de cca 0,20 m i texturd brecioasd, fiind
constituitd din fragmente de 1-5 em de dacit cenusiu, intens silicifiat,
slab impregnat cu piritd, cimentate cu cuart cenusiu-inchis, cu impreg-
natii intense de piritd, marcasitd si cinabru.

Cinabrul — apare sub forma de granule fin disperse si agregate
colomorfe radiar-fibroase, cu dimensiuni de 0,01-0,07 mm diseminate in
cuarful cenusiu inchis, granule xenomorfe, agregate, benzi, vinisoare si
cruste fine pe fisuri, depuneri. colomorfe si cristale hipidiomorfe in
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goluri. Apare in proportie de 1-5%,, proportie dependenti de gradul de
fisurare al rocii. In afard de cinabrul prins in masele de cuart, apar si
impregnatii sub formi de granule idiomorfe in masa rocii.

Pirita — apare ca forme relicte in masele de hmomt sporadic cu
dimensiuni pini la 0,05 mm. ;

Marcasita — (1-2%;) — are forme de agregate mici lamelare
(0,01-0,04 mm), granule disperse xenomorfe sau hipidiomorfe,

Ca minerale supergene au fost identificate goLthltul si limonitul.

Ganga mineralizatiei este constituitd din silice colomorfa (10-30%),
sub formi de mase sferoidale fibroase; formind uneori un amestec foarte
intim cu mineralele argiloase (25-30%), cuart (10-60%,) sub formi de
mase xenomorfe si zeoliti (5%), sub form# de cristale tabulare sau
xenomorfe, in agregate si cuiburi cu dimensiuni de 0,01-0,1 mm.

In adincime se mentine o zoni de intensd fisurare si argilizare a
dacitului de Geaméina cu vinigoare milimetrice de marcasitd si cinabru.

La nivelul galeriei 1 Camarzana, filoanele au fost urmarite pe
directie pe cca 20-60 m. Au o grosime de 0,10-0,40 m, texturd brecioasi,
fiind constituite din elemente de dacit de Geamina intens silicifiat, cu
structura stearsa. Proporiia elementelor de 'rocd este mai mare in zonele
de ingrosare a filoanelor, lipsind uneori complet pe tronsoane reduse.
Ca minerale metalice apar : marcasila, cinabrul, blenda, galena, calco-
pirita. ;
Marcasita — este mineralul metalic predominant, constituind
80-90%, din mineralele metalice. Apare sub formi de agregate lamelare,
reliculare, cimentind fragmentele de rocd sau ca granule disperse. Se
remarcd prezenta a doud generatii de marcasiti, una mai veche, consti-
tuitd din cristale idiomorfe mari si a doua — din agregate fin lame-
lare, care formeazd cruste si inglobeazd granulele din prima generatie
si granule xenomorfe disperse de blendi si galend. Marcasita apare de
asemenea in benzi de agregate lamelare, alternind cu benzi de blenda
colomorifa. '

Cinabrul — este localizat exclusiv In zonele de brecifiere si in
gecde, in proportie variabila (1-10%,). Este granular sau in agregate
fine, cruste pe peretii golurilor. Cinabrul mai apare uneori in ochiurile
masei de marcasitd reticulard. Uneori tapiseazd perefii geodelor mari.

Blenda — apare sporadic sub formé& de plaje mici neregulate sau
granule idiomorfe corodate (proporfie pind la maxim 19%).

Calcopirita — apare sporadlc sub formia de plaje de 0,05 mm, gra-
nule de 0,02 mm disperse in marcasita.

Mineralele de gangd — apar in proportie reduséd si sint constituite
din cuart, silice criptocristalind si minerale argiloase.

Se remarci existenta a trei secvente mineralizatoare : o primé
secventd in care s-a depus marcasita I; a doua secventd — blend,
sporadic galeni si calcopiritd ; ultima secventd — marcasita II sicinabru.

Primele doud secvente apar si sub forma unor vinigoare centi-
meftrice, cu zonele marginale constituite din marcasita I cu gangid de
cuarf, in centru — carbonafi cu impregnatii rare de blenda si galena.
Silicea criptocristalind acoperi sub formi de cruste, benzi rubanate
s1 mase colomorfe, cinabrul si marcasita II.

3 — ¢ 317
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3. Cuiburi si impregnatii in brecii: Sporadic in.zonele de brecifiere
tectonici a dacitului- din apropierea, contactului eruptiv-sedimentar au
fost intilnite cuiburi si impregnatii de cinabru. Cinabrul tapiseazd golu-
rile din brecie sau apare sub formd de cuiburi neregulate in golurile
din cimentul breciei. Uneori apar fragmente de rocd cu pelicule de
cinabru.. .. . = T

Se remarcd controlul litologic destul de strict al prezentei cinabru-
lui, care este lomtate in zone fisurate cu goluri si
geode. O altd caracteristici este prezenta frecventd a unor hidrocarburi
fluide, maronii. Analiza in infrarosu? indici prezenta componentelor
indicate de literaturd pentru titei-alcani, cicloalcani, hidrocarburi aro-
matice. Hidrocarburile fluide apar-pe planele de fisuratie -ale dacitului,
pe unele fisuri cu caleit, cu marcasitd, in' zonele brecioase cu .carbona-
téri intense si pe portiunile de filon cu-texturd brecioasi. Prezenta
acestor hidrocarburi in dacitul de Geamina o considerdm datoratd efec-
tului de ,distilare“ determinat de punerea in loc a corpului de dacit
de Geamina in sedimentarul argilos bogat in substanie organice si
migrarea ulterioard a hidrocarburilor in zonele fisurate si cu goluri.

Ivirile ‘de cinabru de la Cimdérzana se dispun in . extremitatea
sudicd a faliei Saian, care  controleazd dispunerea cupolelor intruzive
Saian si Rakos (in a cirei extremitate sudici se situeazi structura Gea-
méina), legat de acestea fiind cunoscute zicidmintele de mercur Bolsoi
Saian si Povorotnoe din cimpul minier Viskovo din Ucraina Trans-
carpatici (Skarjinskii, 1975). -

Concluzii

_ Ivirile de cinabru de la Cémirzana sint localizate in zona intern
a unui corp imtruziv dacitic. Cinabrul apare ca vinisoare, plaje, impreg-
natii, filonage, Se remarcd prezenia a trei secvente mineralizatoare :
1, marcasitd 1; 2, blendé sporadic galend, calcopiritd ; 3, marcasitd II
si cinabru. * i:
Cele trei secvente au fost identificate impreund doar in filoane.
In cazul impregnatiilor si’ vinisoarelor este prezenti in general doar
ultima secventd mineralizatoare, Este evident controlul litologic si struc-
tural al ivirilor de cinabru, acestea dispunindu-se in zona contactului
eruptiv-sedimentar, .care a constituit calea principald de acces a solu-
tiilor mineralizatoare, ecranate de complexul sedimentar sarmatian. Solu-
{iile mineralizatoare au determinat -levigarea titanului si manganului
si cre$terea accentuatd a rrucrocontlnutumlor de mercur, staniu, znc,

arsen si molibden. !

+

e +

4 Determinati de V.Dragu — IGPSMS Bucureqtl

5 Determinatad de C. Cornea si Y. Babucea — IGPSMS, Bucuregh

6 Analizele spectrale au fost execiitate la IGPSMS, Bucuresti. N
.7 Executatd la ICPMMN, Baia Mare.

1
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AFFLEUREMENTS DE CINABRE A CAMARZANA (MONTS OAS) |

(Résumé)

Les affleurements de cinabre identifiés & Camirzana sont localisés dans la
zone interne d’un petit corps intrusif marginal de la coupole de Geaména. Le
corp intrusif traverse des formations sédimentaires sarmatiennes (base du Volhi-
nien inférieur-Bessarabien inférieur), en-déterminant. le derangement de la posmon
des dépdts sédimentaires, ’apparition de dislocations . et - miroirs de f,allle l'appa-
rition-.dans: 1a zone- de- contact.des blocs -arrondis ou discoidaux de roches prove-
nues des horizons inférieurs, la formation- des breches de contact,.

s - Le cinabre a .été rencontré en- plumeurs points, se p:resentant sous la
forme de : SR . . oy

’

1 Vemules pellzcules zmpregnatmns Le cinabre apparait Sous . forme d’agré-
gats, de petits nids, de granules repandues le long des flssures Les granules plus
grandes (jusqu’a 0,1 mm) sont couvertes daspemtes maclées et souvent corrodées.
Il est associé & la marcassite et & la pyrite, et les minerais de gangue sont consti-
tués de quartz, cristoballite, calcédoine-opale, kaolinite, montmorillonite. On re-
marque souvent de  fréquentes pelhcules de cinabre developpees sur 1es plans de
refroxdlssement de’ la da;cl’te

’ 2.v leo-ns depalsseur réduite (O 01-0,40 m), étant poursuivis- sur. 20-60 m.
A la surface, le cinabre- apparait sous forme de granules-finement dispersées et
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d’agrégais colloformes radiaires-fibreux,” & dimensions de 0,01-0,07 mm, associé
a la pyrite et & la marcassite. La gangue est constituée de silice colloforme, miné-
raux argileux et quartz. A 35-40 m de profondeur, au-dessous de laffleurement,
la proportion de minéraux de gangue baisse. Le minéral prédominant est la
marcassite, qui constitue 80-90%, des minéraux métalliques. Le cinabre apparait
exclusivement dans les zones de bréchification ‘et dans les géodes. Il est granu-
laire ou en agrégats fins et crottes. Sporadlquement apparait aussi la blende
(sous forme de plages petites ou de granules idiomorphes corrodées, de calco-
pyrite) — plages et granules petites — de 0,02 mm, dispersées dans la marcassite
et dans la pyrite.

3. Nids et imprégnations en bréches. Dans les zones bréchifiées de l’éruptii,
& vides et fissures, apparaissent” de rares nids.de cinabre dans des vides et des
imprégnations. Parfois, le cinabre forme des croltes autour des éléments de la
roche. . 4 r

On remarque le contrdle lithologique assez strictement de 'la présence du
cinabre (localisé presqu’en exclusivité dans des zones fissurées, des vides et des
géodes) et le .contrdle strucmral (les minéralisations se développant d’une maniére
prépondérante dans la::zone d’endocontact du corp intrusif dacitigue).

Une autre caractéristique est la présence fréquente des hydrocarbures ﬂurdes,
de couleur brune, constituées d’alcanes, cycloaleanes, des hydrocarbures aromatiques,
localisées sur les plans de fissuration de la dacite, sur quelques fissures 2 marcas-
site et carbonates, dans les zones brécheuses a  carbonations intenses et sur les
portions de filon a texture brécheuse.

Par leurs particularités, les affleurements de cinabre de Caméirzana pré-
sentent de grandes affinités avec les minéralisations du champ minier de Viskovo
de I’'Ukraine transcarpathique.

EXPLICATIA PLANSELOR
Plansa I ;
Fig. 1. — Roca poroasi, alteratd, cu cuiburi fin granulare-de cinabru. X 5.
Roche poreuse, altérée, & nids finement granulaires de cinabre. X 5.
Fig. 2. — Rocd fragmentats, alteraté cimentats de mase sxlimoase Pe goluri
. cruste de limonit cu cinabru. X'2. - e

Roche fragmentée, altérée, cimentée par des masses siliceuses. Dans les
nids — crofites de limonite & cinabre. X 2.

Fig. 3. — Fragmente de rocd alterata cimentate de mase s1hcxoasn cu marea-
sitd. X 8.
Fragments de roche altérée clmentés par des masses s1hceuses a mancas-
“site. X 8.
Planga II g - o Ty
Fig. 1. — Rocd brecioasi. In parte se pistreazi structura porfirica, cris’palélé por-

firice sint indocuite de mase argiloase. In pasta fluidalid apar plagioclazi
a)ciqulari. Fragmente mai mici cu texturi stearsi sint. prinse in mase
silicioase impregnate de marcasits. Sectiune subfire. X 32.
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Fig.

Fig.

Fig.

Fig.

Roche brécheuse. La structure porphyrique se maintient, les cristaux
porphyriques sont remplacés par des masses argileuses. Dans la pate flui-
dale apparaissent des plagioclases aciculaires. Les fragments plus petits
a texture effacée sont englobés en masses silicieuses imprégnées de mar-
cassite. Section mince. X 32.

2. — Fragmente de rocid argilizatd prinse In mase siliciocase-argiloase. Marca-
sitd dispersa si in benzi fine. Sectiune lustruitd, X 64.
Fragments de roche argileuse englobés en masses siliceuses-argileuses.
Marcassite dispersée aussi en bandes fines. Section polie. X 64.

. 3. — Cruste colomorfe de silice amorfi cu agregate sferoidale-lamelare sau

pete fine de cinabru. Sectiune lustruita. X 64.
Croites colomorphes de silice amorphe a agrégats sphéroidaux-lamellaires
ou taches fines de cinabre. Section polie. X 64.

Planga III

1. — Cruste si agregate sferoidale de cinabru in alternan{d cu mase fin
granulare, colomorfe, de silice gi limonit. Sectiune lustruitd. X 128.
Crolites et agrégats sphéroidaux de cinabre en alternance avec des masses

finement granulaires, colomorphes de silice et limonite. Section polie.
X 128.

2. — Depuneri zonale de silice cu granule de cinabru. Goluri incrustate de
limonit. Sectiune lustruitd. X 64.

Depdts zonaires de silice a granules de cinabre. Nids enrcobés de limonite.
Section polie. X 64.

3. — Fragmente si granule de cinabru intr-o masid reticulard poroasi de
limonit. Sectiune lustruitd, X 128.

Fragmenis et granules de cinabre dans une masse réticulaire poreuse
de limonite, Section polie, X 128.
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CONTRIBUTII LA 'CUNOASTEREA MINERALIZATIEI
,,PORPHYRY COPPER“ DE LA LAPUSNICU MARE, BANAT !

DE .

ION INTORSUREANU? GHEORGHE NEGUT? VASILE POMARLEANTU?2

Porphyry copper mineralizations, Banatitic rocks. Thermal metamorphism.
Metasomatic metarmorphism. Copper. Molybdenum. Genetic model. Magma
genesis, Evolution stages. South Carpathians. Getic domain, crystalline. Se-
menic — West Almaj Mts. '

. Abstract
Contrlbutlons to the Knowledge of the “Pobrphyry-
Copper” Ml_nerall zation from Ladpusnicu Mare Banat.
The porphyry-copper mineralization is located in a body of banatitic Tocks {monzo-
dioritic quartziferous-granodioritic porphyries) associated to the Laramic phase.
The contact metamorphism has generated hornfelses with hornblende or hornfelses
with albite-epidote, while the metasomatic metamorphism has determined biotitie,
propylitie, phyllic; argillic and zeolitic tyi)é alterations, which are toughly con-
centrically disposed. The. Cu + Mo mineralization appears in a finely disperse
form (disseminations, impregnations) oi‘"as.‘veinleﬁs (stockwork). In order to explain
the genesis and characteristics of the mineralization, a model of evolution was
proposed, which supposes the presence of four successive stages: a magmatic, a
late magmatic (of crystallization), of fissure and a pneumatolitic-hydrothermal one.
Fach stage is characterized by its own features.

1. Introducere
a 1

Mineralizaiia porphyry copper de la Lipusnicu Mare (judetul
Carag-Severin) este situati in partea sudicd a Muntilor Semenic, .In
bazinul Viii Lipusnic — punctul denumit Gura Silistei. Sub aspect
geologic zona respectivd aparfine aliniamentului central de roci erup-
tive banatitice (Giusc4d et al,, 1966), care la sud de Dundre se continud

! Depusi la 12 mai 1981, acceptati pentru comunicare si ‘publicare la
13 mai 1981, comunicata in qedlm,a din 19 mai 1981. =

2 Institutul de geologie si geofizica. Str Caransebes nr. 1,(78344 Bucuresti 32.

3 Intreprmderea de foraje si lucrari geologice speciale. Str. Caransebes nr. 1,
78344 Bucuresti 32. ! e =

= J
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in Masivul Timok (R. S. F. Iugoslavia). Astfel mineralizatia cercetatd
se incadreazi intr-o centuri metalogenetici majord, care se dezvoltd din
Carpati pind in Asia Orientald.

In lucrarea de fa{i ne propunem si prezentim citeva rezultate
obtinute In cercetarea acestei mineralizatii, prin lucrdrile de explorare
si studiile efectuate in ultimii ani.

2.. Cercetari anterioare

Primele informatii de care “dispunem asupra mineralizatiei de la
Lépusnicu Mare sint furnizate de Hanomolo et al. (1961) care men-
tioneazd existenta unei incercéri miniere vechi, ce a urmarit impregna-
tiille de calcopiritd si Jirité auriferd legate de corpurile banatitice si
propun totodatd lucrdri de explorare. In perioada 1961-1964, se executd
de catre ISEM, galeriile II si III care au urmérit mineralizatia cu
aspect de volburd din apofiza banatiticd, iar mineralizatia din corneene
a fost cercetatd prin galeria I si citeva foraje (Negut, Popa, 1964 ;
Hanomolo, 1962). In anul 1970, apare foaia L3pugnicu Mare din
Harta geologlca a RS.R. scara 1: 50 000 Nastdseanu, Savu, 1970)
unde formatiunile cristaline din regiune sint incadrate in seriile de
Sebes-Lotiru, de Minis si de Buceava.

Studn complexe (petrografice, geochimice, geofizice) asupra mag—
matitelor si mineralizatiilor banatitice din regiune au fost intocmite de
Gunnesch et al. (1975), Intorsureanu (1974), Andrei et al
(1977), propunindu-se eéxplorarea mineralizatiei cuprifere in profunzime,
cu ajutorul lucrdrilor de foraj. Tanovici et al. (1977) elaboreazd un
studiu de ansamblu asupra mmeralizatiﬂor porphyry copper alpine din
Romaénia, tip In care este inclusd si volbura cupriferd de la Lapusnicu
Mare (Bozov1tc1) In ultimii ani IFLGS executi 5 foraje de adincime
medie, pentru cercetarea pe verticald a mineralizatiei de la Gura Salis-
tei, iar parte din aceste rezultate sint cuprinse in rapoartele intocmite
de Intorsureanu et al (1980, 1981). Un studiu preliminar al inclu-
ziunilor fluide si aprecieri asupra posibilititilor de utilizare a acestora
ca indici in prospectarea zicimintelor porphyry copper, au efectuat
Poméarleanu, Intorsureanu (1981).

3. Cadﬁll geologic

Cadrul geologic regional se inscrie in zona de curburi sud-vesticd
a. Canpatilor Meridionali, iar evolutia geologici a acestora a fost pre-
zentatd in numercase lucrdri (Streckeisen, 1931; Codarcea,
1940 ; Savu, 1965, 1973 ; Bercia, Bercia, 1980 etc)

Ca.drul geologlc local este alca’rul’c din s1stur1 cristaline si roci
eruptive banatitice (fig. 1).

3.1. Sisturile cristaline apartin domeniului gétic, care in vecinata-
tea imediatd a mineralizafiei sint reprezentate prin seria de Mmls “aleca-
tuitd preponderent din sisturi cuartltllce cu biotit - feldspati si sisturi
cuartitice cu biotit -+ hornblenda in care sint intercalatbe nivele sau
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lentile de sisturi amfibolitice o zoizit, filite cu muscovit, sisturi carbo-
natice etc. Asociaia caracteristicd este alcituitd din biotit -+ horn-
blenda -+ muscovit -+ clorit, ceea ce arati cd metamorfismu] seriei s-a
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Fig. 1. — Schitd geologici In zona Lipusnicu Mare (Gura Silistei), Banat.
l.a, conuri de .dejectie ; 1.b, aluviuni; 2, mineralizatie porphyry copper; 3, cor-
neene ; 4, lamprofire (odinite) ; 5, andezite cu hornblendi ; 6, porfire monzodio-
ritice cuartifere-granodioritice ; 7, seria de Minis; 8, pozitia formatiunilor; 9, ga-

lerie de explorare; 10, foraje de explorare; 11, directia sectiunii.

Esquisse géologique dans la zone de Liapusnicu Mare (Gura Salistei), Banat.
l.a, cones de déjection; 1b, alluvions; 2, minéralisation porphyry <copper ;
3, cornéennes ; 4, lamprophyres (odinites) ; 5, andésites & hornblende ; 6, porphyres
monzodioritiques quartziféres-granodioritiques ; 7, série de Minis; 8, position des
formations ; 9, galerie d’exploration; 10, forages d'exploration ; 11, direction de

la coupe. .

'produs in conditiile faciesului sisturilor verzi — zona cu biotit — in
cadrul ciclului dalslandian (Savu, 1973).

3.2. Rocile eruptive (banatitice) aleatuiesc corpuri intrusive sub-
vulcanice si filoniene, cu dimensiuni reduse si sint cantonate in crista-
linul domeniului getic. Sub aspect petrografic sint reprezentate, in prin-
cipal, prin porfire monzodioritice cuartifere cu treceri spre porfire grano-
dioritice, la care se adaugd, in mod subordonat, aplite granitice, ande-
zite cu hornblendd si lamprofire (odinite). Porfirele monzodioritice
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cuartifere-granodioritice, formeazi citeva apofize, dintre care cea mai
dezvoltatd este- alungitd .pe directia NE-SV si afloreaza in firul»vaii
Lapusnic (Gura Saligtei), pe o grosime' de aproximativ-130:m; Aplitele
granitice formeazd filonase cu grosimi reduse care intersecteazi atit
-porfirele monzodioritice-granodioritice cit si corneenele din zona “de
.contact. Andezitele cu hornblendi si lamprofirele formeazi citeva filoane
cu grosimi metrice, localizate pe fracturi NV-SE cu incliniri sud—
vestice, care au a.fectat unele corpurl de r0c1 banautme si’ formatlunlz.e
crlstallne

Intrucit m1nerahzat1a cupriferd este localizatd 'in -cea fnai mare
parte in porhre monzodioritice cuartifere- granodlorltlce prezentdm chi-
mismul acestora (limitele principalilor oxizi, in procente) stabilit prin
analiza a trei esantioane : Si0Q, (60,55-62,56),- TiO, (0,24-0,49), Al;O,
(17,04-18,63), Fe203 (2,11-2,61), FeO (2,33-3,09), MnO (0,04-0,108), MgO
(2,22-3,50), . CaO (4,72-5,17), ‘Na,O (3,38-3,45), K,0O (1,78-2 ,14),  Py05
6,07-0 26), COZ (0,10-0,26), H,O" (0,73-0,85), H,O~ (0;10-0,79). (analisti
"Didina‘Nacu. si Maria Dumitrescu). Calculul normei dupd

- metadele C.I.P.W. si Barth si proiectarea  parametrilor. pe diagrama QAP

(f1g 2) arata K< rocﬂe respective se plaseaza mtr—o zond restrmsa 51tuata

: 1
- \

) Flg 2 — Dxagrama QAP

1, norma CIPW 2, norma
: Barth.

Dxagramme QAP
-1, norme: C‘IPW “2, norme
. Barth.: v

S

la liinita dintre cimpul monzodioritelor cuartifere si cel al granodiorite-
lor. Datele petrochimice (Intorsureanwu et al, 1980) subliniaza
‘caracterul calco-alcalin al magmelor banatitice d&'n'reglune specific ‘zo-~
nelor de subductie (Rddulescu, 1979) si consolidate in'conditii sub-~
vulcamce (G1 usec a et al, 1966)

;‘\

4 Metammflsmul termlc s1 metasomatlc DI RY S

0

" 41 Corneene’

N In ]urul mtruzmnllor laramlce S~au dezvol’tat procese termice de
"dontuct’ care au afectat formafiunile “cristaline "ale ‘seriei “de Minis, pe
distante de'citeva sute de metri.’ Astfel, in"aureoléle ‘metaumorficet s=a
format o gami de corneene, de culoare negricioasé-pitate, dure si care
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