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2. ZACAMINTE

ON SOME SYNGENETIC BARITE OCCURRENCES
IN THE SOUTH BIHOR MOUNTAINS (ROMANIA)1

BY
ION BERBELEAC, CONSTANTIN LAZAR, AVRAM S$TEFAN 2

Sommaire

Sur quelgues affleurements de barytine syngénétique
dans les Monts Bihor sud — Roumanie. Les occurrences de bary-
tine des Monts Bihor sont situées dans l’horizon carbonatique inférieur du com-
plexe médian de la série de Biharia (Proterozoigque-Cambrien). La minéralisation
de barytine est localisée dans une intercalation mince (environ 2—3 m d’'épaisseur)
ce schistes chloriteux & porphyroblastes d’albite. Toutes les occurrences de bary-
tine apparaissent comme lentilles, de dimensions réduites (20—200 m de longueur
et 0,01—0,80 m d'épaisseur), présentent une texture stratigraphique rythmique
et sont concordantes avec les schistes environnants.

Ces lentilles sont formées de bandes de barytine blanche ou grise alternant
avec d’autres bandes de baryiine de couleur foncée, impurifiée de chlorite, de séri-
cite et d’'oxydes de fer.

La barytine apparait en agregats xéncblastiques et hipidioblastiques, plus
ou moins lamellaires, constiluées de granules fines ou/et a dimensions plus
grandes, a extinction ondulatoire et parfois maclés de maniére polysynthétique.

Les accumulations initiales de barytine ont subi des recristallisations intenses
pendant le métamorphisme régional.

Les caractéres texturaux, structuraux et minéralogiques nous font penser
que les occurrences de barytine des Monts Bihor ont une origine syngénétique.

1 Delivered on 9 May 1977, accepted for publication on 18 May 1977, com-
munication in the session on 20 May 1977.

2 Institutul de Geologie si Geofizics, str. Caransebes nr. 1, R — 78344 Bucu-
resti, Roméania.
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6 I. BERBELEAC, C. LAZAR, A. STEFAN 5]

The crystalline formations of the South Bihor Mountains are made
of three epimetamorphic series : two Upper Proterozoic-Cambrian in age
with Biharia and Muncel Series and the third one of Paleozoic age such
as Paiuseni Series.

The above mentioned series are different lithologically. The Biharia
Series comes from spilitic rocks with terrigenous intercalations as sand-
stones and clays, which have undergone a regional metamorphism in

750 {300m
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Fig. 1. — Sketch-map of the Leuca Valley Area,
1, lamprophyre (Upper Cretaceous-Paleocen) ; 2, metaconglome-
rate (Paiuseni Series — Paleozoic) ; 3, phyllite (Muncel Series —
Upper Proterozoic-Cambrian) ; 4, albite-chlorite schists (Upper
Complex of Biharia Series — Upper Proterozoic-Cambrian) :
5, albite-chlorite schists and limestones (Median Complex of
Biharia Series) ; 6, quartz-albite schists (Lower Complex of Bi-
haria Series) ; 7, fault; 8, overthrust; 9, baryte occurrence ;
10, geological boundary ; 11, unconformity.

greenschist facies ; meanwhile the Muncel Series results from a volcano-
sedimentary complex consisting of pelito-aleuritic rocks. The Paiuseni
Series is represented only by psephito-psammitic lower complex. Basic
and acid intrusive bodies (gabbros and diocrites) are found within the
Biharia Series, while acid bodies (granites, rhyolites) occur in the Muncel
Series.

The Biharia Series was divided in three complexes : lower, median
and upper. The median complex of the Biharia Series includes the barite
occurrences ; it is constituted of albite-chlorite schists, albite and quartz-
albite schists in which small intercalations of epidote-actinolite schists,
amphibolite schists, carbonate-quartz schists with albite, chlorite and
sericite, as well as limestones and dolomites occur in places.

The metamorphism of the above mentioned series corresponds to
the associations of the greenschist facies and its intensity decreases
from the Biharia to the Paiuseni Series.

7\ Institutul Geologic al Romaniei
IGR
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BARITE IN THE SOUTH BIHOR MOUNTAINS i

In the southern part of the Bihor Moutnains the formations of
the three series constitute the western flank of a syncline striking
NNE—SSW in which, as in the north part, overthrusts could be noticed ;
the Muncel Series which forms the Biharia nappe overthrusts the for-
mations of the Biharia and Paiuseni Series (Fig. 1, 2). The alpine origin
of these overthrusts, as well as of the fracture lines striking NW-—SE

-

Bla(3
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Fig. 2. — Geological sketch-map of the Valeii Valley Area.
1, lamprophyre ; 2, metaconglomerate (Paiuseni Series); 3, phyl-
lite (Muncel Series) ; 4a, Biharia Series (Upper Complex — al-
bite-chlorite schists) ; 4b, Biharia Series (Median Complex — by,
albite-chlorite schisis; by, limestone; b; baryte); 4e¢, Biharia
Series (Lower Complex) ; 5, overthrust ; 6, fault; 7, dip ; 8, mine.

is to be pointed out. These fractures formed both the main ways of the
Laramaian (banatitic) intrusions, consolidated especially as dykes of
rhyolites, andesites, basalls and lamprophyres and of the ore solutions.

Stratigraphic position of the barite mineralizations

The barite mineralizations occur in the Leuca Valley. They are
found in the lower carbonate level within the median complex of the
Biharia Series (Fig. 3). This level is placed near the boundary with the

[’\\ Institutul Geologic al Romaniei
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8 I. BERBELEAC, C. LAZAR, A. STEFAN 4

Péiugeni Series (Fig. 1, 2) and is characterized by the presence of lime-
stones, dolomites or carbonate schists which are usually thin (0.10—3 m)
and strongly laminated. The upper carbonate level has small thickness,
varying between 15—30 m, and includes, besides limestones and dolo-
mites, carbonate schists, sericite and chlorite bearing carbonate-quartz
schists, sericite-chlorite schists, quartz and albite bearing sericite-chlo-
rite schists, chlorite schists with albite porphyroblasts and albite schists.

Fig. 5. — Stratigraphical column of
lfgf;[ the Median Complex of Biharia
Series.

1, Upper Complex ; Median Com-
plex ; 2, limestone and dolomite ;
Middle 3, carbonate-quartz schists interbed-
level 41 — -_— ded with albite and quartz-albite
e schists 4, chlorite schists with al-
bite porphyroblasts interbedded with
epidote-actinolite schists and am-
phibolite ; 5, iron oxides and baryte
lense ; 6, siratiform occurrence of
chalcopyrite, iron oxides and base
metal sulphides ; 7, Lower Complex.

The barite mineralization is found in a thin intercalation of chlorite
rite schists with albite porphyroblasts 2—3 m thick and it includes
centimetric intercalations of chlorite-sericite-carbonate-quartz schists. In
Vacii Valley, these crystalline schists are delimited, both in the lower
and in the upper part, by thin layers of limestones and dolomites
(0.50—1.50 m), strongly laminated and with centimetric intercalations
of carbonate schists (Fig. 3).

The barite occurrences appear in Vacii and Bucegifa Valleys and
in Arsului and Cetédtuia streams (Fig. 1). The most important and best
investigated occurrence is found in Vacii Valley along a length of about
200 m and a thickness ranging between 0.01—0.80 m. Other barile
occurrences are smaller and have almost the same development as the
limestone and dolomite layers.

In Vacii Valley the barite forms a thin band with small dips
(7—20° SE) perfectly concordant with the host rocks. The development
along the strike is cut off towards NE by the erosion, which took place
during the sedimentation of the P&iuseni Series and towards SW by
the alpine fault trending NW—SE (Fig. 2).

The middle level of the median complex (Fig. 3), about 80—100 m
thick, overlies the lower carbonate one and it consists of chlorite schists
with albite porphyroblasts interbedded with albite schists, epidote-acti-
nolite schists and amphibolites.

'/ . 0 fa - -
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The upper carbonate level of the median complex, 20—30 m in
thickness, is similar tot he lower carbonate level, but the first one
includes only accumulations of iron oxides, pyrite and base metal sul-
phides ; the barite mineralizations are not found.

Structural and textural features of the barite occurrences

The barite occurs as small-sized lenses similar to those from the
sedimentary rocks. The strong laminations gave rise to frequent

Fig. 4. — Detail within barytle ==
lens from Vacii Valley.
1, chlorite schists with albite ANRNE
porphyroblasts, magnetite and [~=]3
pyrite; 2, impure baryte Vi«
band ; 3, iron oxides and hy- ’ s
droxides ; 4, quartz-baryte -
schists ; 5, albite-baryte °
schists ; 6, magnetite bearing R
chlorite schists with albite B
porphyroblasts ; 7, pyrite; RV S
8, iron oxides and hydroxi- ’
des; 9, fissure,

variations of thicknesses, marked by sudden wedgings of barite accumu-
lations within the schists.

The greatest barite lens from Vacii Valley exhibits a strong bedded
structure which becomes more conspicuous towards the upper part of
the lens.

About half of the lens, from the lower towards the upper part,
represents a strip of wvariable thickness which wusually includes pure
or slightly impurified barite with more or less iron oxides, quartz,
chlorite and sericite. This barite, white or white-grey in colour, re-
presents 50—700%% of the lens. The transition from this strip to the
albite porphyroblasts chlorite schists from the base takes place almost
suddenly (0.5—2 cm) by means of quartz-chlorite schists with magnetite
and barite. This barite strip is overlain by another one which is strongly
bedded, with a rhythmic aspect, consisting of thin barite bends
(0.1—3 cm) impurified with quartz, iron oxides and hydroxides, pyrite,
chlorife and sericite. These bands are grey-greenish or grey-brown in
colour, when the barite lens is thicker (0.30—0.80 cm), and include one
or several bands of pure white barite (Fig. 4 ; Plate, Fig, 4).

The transition towards the schists of the upper part of the lens
is developed gradually from the second half of the upper strip when

W/ \l Institutul Geologic al Romaniei
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10 I. BERBELEAC, C., LAZAR, A. STEFAN 6

there occur quartz schists with barite, sericite, chlorite, iron oxides
and hydroxides and pyrite.

Microscopically the strip of pure barite, apparently with massive
aspect, presents, however, an oriented strucure made of millimetric
and centimetric barite bands with differen{ crystallinization degrees and
with strong quantitative variations of the iron oxides, quartz and mica
(Plate, Fig. 1). The pure barite bands consist of granoblastic aggregates
with crystals ranging between 0.1—3.5 mm, usually 2—3 mm, and with
a strong degree of blastesis, lamination and twinning. The larger barite
crystals (2—3.5 mm) are very widespread ; their distribution is not uni-
form and thev are intimately associated with f(iner crystals. As regards
the weakly impurified bands of this strip, one can notice the fine granu-
lation of the barite crystals (0.1-—1 mm), as well as the presence of
guartz as xenomorphous microgranoblastic aggregates intimately as-
sociated with barite, beside iron oxids and hydroxides (magnetite, he-
matite, limonite), chlorite and sericite. Generally, the same micrograno-
blastic aggregates but with porphyroblastic aspects are common to the
upper part of the barite lenses ; towards the schists of the hanging wall
one can nofice a repetition of the granoblastic texture with granolepido-
blastic or lepidoblastic ones. These aspects gradually disappear, passing
to the porphyroblastic textures typically to the albite-chlorite schists.

At the upper part of the barite lenses the pyrite is present es-
pecially near and within the schists wherein the concentration of the
iron oxides decreases proportionally to the pyrite increase.

In the two strips of the barite lenses stylolites which seem to be
of a secondary origin could be observed (as in Meggen — Zimmer-
mann, 1970). They consist of fine-grained barite and quartz ag-
gregates to which appreciable amounts of iron oxides, chlorite and rarely
sericite and tourmaline are added and exhibit a weak angular deviations,
Usually, the stylolites separate the fine-grained barite aggregates with
quartz, chlorite and sericite from the coarse-grained aggregates.

Magnetite, sometimes, martitized and limonitized, is the main iron
oxide which occurs in the barite lenses. It is found as isolated grains
or as xenomorphous granular aggregates. These grains appear usually
either among the barite crystals (Plate, Fig. 1) or included and corroded
by the last one.

Hematite is another iron oxide identified in the barite lenses ;
it occurs either pseudomorphous afier magnetite or as fine isolated hy-
pidiomorphous crystals (0.1—0.5 mm).

The barite crystals display obvious features of deformation such
as lamellar texture, twins and undulatory extinction. Barite lamellas,
frequently elongated parallely to the rock foliation (Plate, Fig. 2) can
be distinguished besides the granular texture (Piate, Fig. 1). Both the
lamellar and granular barite exhibit sometimes polysynthetical twin-
ning (Plate, Fig. 3). During the growth and recrystallization of barite,
fine grains of quartz, chlorite and iron oxides have been included. Both
the barite and quartz grains show undulatory extinction more obvious
in the barite phenoblasts.

[’\\ Institutul Geologic al Romaniei
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7 BARITE IN THE SOUTH BIHOR MOUNTAINS 11

The universal stage delerminations of the 2 V for the barite
grains point to values which vary between 34—46°, the maximum of
frequency appearing at 35—36° and 40—42° (Fig. 5). In 62 measurements
the small values placed in the interval of 34—39° are characteristic of the
small crystals. while the others belong to the larger ones. This obser-
vation suggests the most likely existence of two barite generations :

Frequancy
20+
Fig, 5. — Histogram of fre- |
quency of the 2 Vz wvalues.
The baryte occurrence {rom 0r
Vacii Valley — Bihor Mts. 51
30 35 40 45
2Vzr

an earlier one, tolally recrystallized during the Upper Proterozoic-
Cambrian, and a later generation, partly recrystallized during the Upper
Paleozoic metamorphism.

Genesis of barite occurrences

The above mentioned structural, textural and mineralogical features
point to the exhalative-sedimentary syngenetic origin of the barite
accumulations which have been metamorphosed. From this point of view
these barite occurrences from the South Bihor Mountains are the only
ones known so far on the Romanian territory.

Our hypothesis is based on the following arguments : the spilitic,
volcano-sedimentary origin of the material of the Biharia Series ; the
well known lithostratigraphic position of the mineralizations within the
lower carbonate level of the median complex ; the rhythmical bedding
and the preservation of stylolites (?); the presence of some rocks with
a transition character such as quartz schists with barite, chlorile, sericite
and iron oxides at the periphery of the barite lenses; the absence of
hydrometasomatic alteralions in the surrounding rocks, as well as of
base metal sulphides and the abundance of iron oxides, and, at last, the
weak disturbances in the inner part of the barite lenses (Plate, Fig. 4).

The formation of barium compounds during the sedimentary pro-
cesses is not known enough so far (according to Gruszczyk, 1970).

The Ba and S source from the barite accumulations from the
South Bihor Mountains could be considered as having a magmatic
origin (according to Zimmermann, Amstutz 1965; Zimmer-
mann, 1967). These elements probably were present in the sea brine
as Ba carbonate (Clowes, 1889), Ba chloride (Dunham, 1970 ;

[’\\ Institutul Geologic al Romaniei
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12 I. BERBELEAC, C. LAZAR, A, STEFAN 8

Degens, Ross, 1969) and Ca sulphate, which by processes oi de-
composition and oxidation gave rise to BaSOy.

However, the marine “regime” favourable to BaSO; deposition
did not last a long time and was irregularly distributed because the
resulted accumulations are thin, with reduced lengths and present
numerous wedgings. This “regime” presented frequent variations as re-
gards the anions concentrations, determining the barite precipitation
when Ba occured in sufficient amounts and the activity of the sulphate
ion was high due to the oxidation or increase of pH of the brine.

Genetically, the barite occurrences can be compared to those from
Meggen-Germany, Arkansas-Nevada (Zimmermann, Amstutz,
1965; Zimmermanmn, 1967, 1970) and Borovica-Yugoslavia (Jere-
mic, 1970).

Taking into account the paragenesis barite-iron oxides, one can
notice that the barite occurrences from the Bihor Mountains are similar
to the Toporova deposit-Finland (Mikkola, 1960 ; Papunen, 1967),
as well as to the other deposits from the Kalovi district, Finland.

Conclusions

The barite occurrences in the South Bihor Mountains with an
exhalative sedimentary origin are not of economic importance. These
occurrences are situated within the lower carbonate level of the median
complex of the Proterozoic-Cambrian Biharia Series, which consists of
magmatic rocks (basalts, gabbros, diorites) and volcano-sedimentary ones.

The barite accumulations are lens-shaped, 200 m long and 0.60 m
thick. In the two strips separated in the barite lens from Vacii Valley,
one can notice monomineral accumulations of pure barite of a white or
slightly grey colour. The transition from rich to the sterile zones takes
place suddenly in the footwall while towards the hanging wall it occurs
gradually through a quartz schist with barite, chlorite, sericite and
iron oxides.

In the barite-rich zones, the main paragenesis is barite-quartz-iron
oxides and subordinately chlorite-sericite-tourmaline-pyrite.

The barite lenses are concordant with the surrounding schists and
present a rhythmical bedded structure. In these lenses, barite occurs as
more or less lamellar xenoblastic and hypidioblastic aggregates, the
grains having an undulatory extinction and sometimes polysynthetical
twinning.

The regional metamorphism developed during the Proterozoic-
Cambrian and Upper Paleozoic led to the formation of the Biharia,
Muncel and Paiuseni Series determining at the same time the recrysta-
lization and lamination of the initial barite accumulations. These processes
influenced very little the mineralogical and chemical composition, only
structural and textural changing taking place.

4 \l Institutul Geologic al Romaniei
R

IG



9 : BARITE IN THE SOUTH BIHOR MOUNTAINS 13
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QUESTIONS

V. Corvin Papiu: 1. How do you explain the maintenance of the
stiloliths in the metamorphism plienomenon ?

2, How do you explain the pyrite-magnetite association in the syngenetic
hypothesis ?

Answer : 1. The stiloliths observed are partially preserved. The regional
metamorphism in the case of this type accumulation did not completely annihilate
the differences in microsedimentation as well as in initial composition of the
sediments.

2, The pyrite-magnetite association in the syngenetic accumulations is quite
frequent in the Bihor Mountains as well as in other sulphide and oxide accu-

4 \l Institutul Geologic al Romaniei
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14 1. BERBELEAC, C. LAZAR, A. STEFAN 10

mulations in the world. The fact that these minerals occur together can be
explained by the wvariation and alternation, during deposition, of the oxidizing
and reducing environments.

G. Udubasa: 1. Specifying that there are also stiloliths of tectonic
nature, it would be interesting to know what is there within the stiloliths ?

2. Did you notice other wvariable oplical properties beside the wvariation
of the 2V angle, function of the size of the barytine granules ?

3. What do you consider as metavolcanites, with whose exhalations the
pbarytine is genetically connected ?

Answer : 1. The existence of the tectonic sliloliths cannot be excluded
also in the case of the barytine accumulations presented. The following minerals
lie within the stiloliths : quartz and fine grained barytine, sericite, chlorite, iron
oxides and tourmaline.

2. Variations in the intensity of the twinning of the barytine granules and
ihe orientation of the axis of the magnetite granules parallel to the schistosity
and stratification were noticed.

3. The metavolcanites include all the rocks of the Biharia Series, iniatially
consisting of tuffites, tuffs, basalt flows and basic intrusion rocks (gabbros and
diorites).

I. Intorsureanu: Could not one suppose the participation of the
metasomatic phenomena associated with the Laramic magmatism, later resumed
in the various phases of the Alpine orogenesis, that took place after the empla-
cement of the banatite rock bodies ihat occur in the region ?

Answer : The authors of the paper exclude the participation of the Alpine
metasomatism phenomena in the formation of the baryline accumulation pre-
sented, as the respeclive arguments totally support the syngenetic origin.

I. Hartopanu: 1. How does the habitus of the barytine crystals behave
during the metamorphism ?

2. What is the significance of lhe twinning and undulatory extinection of
the barytine crystals ?

Answer ; 1. The barytine granules initially sedimented underwent recrys-
tallization processes in ilhe subsequent periods of diagenesis and regional meta-
morphism. As a result of the regional metamorphism, the barytine crystals show
several directions along the foliation planes of the formations. The lamellar
habitus is very [requent in the case of some larger crystals.

2. The significance of the twinning and the undulatory extinction, observecd
in some barytine erystals, indicates the participation of these accumulations in
the processes of regional metamorphism. These characteristics are fypical of the
barytine accumulations regionally metamorphosed.

G. Istrate: Do you know the existence of the barytine in the mineral
associations formed in the aureola of the banatite bodies in the region ?

Answer : There is only one situation known in which the barytine occurs
in the intensely circulated fractures, but in insignificant amounts and associated
with other minerals, such as clay minerals and quartz.

4 \l Institutul Geologic al Romaniei
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DISCUSSIONS

G. Udubasa: Syngenetic barytine in non-metamorphosed sedimentary
formaltions is known in the Devonian of the Federal Republic of Germany (Meggen
and Rammelsberg), where it is considered to be of volcano-sedimentary nature.

The termn *exhalative-sedimentary” has {ended to disappear lately, as the
metalliferrous concentrations are nol very great in the present exhalation zones,
being only mineralizations. The term “volcano-sedimentary deposits”™ is more
frequently used or that of “syngenetic stratiform concenirations”, which is more
neutral.

Answer : Brytine in Paleozoic sedimentary formations was mentioned in
the text as being of Meggen type and occurs bhoth in Europe (Federal Republic
of Germany, Spain etc.) and North America.

Indeed, the term “volcano-sedimentary” tends to be replaced. The facl
is mentioned that the baryline accumulations presented are not significant from
the economic peint of view.

_(’\ Institutul Geologic al Romaniei
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2. ZACAMINTE

GEOCHEMICAL REMARKS ON THE VALEA MORII-PORPHYRY
COPPER ORE DEPOSIT (THE METALIFERI MOUNTAINS) &

BY

MIRCEA BORCOS2 ION BERBELEAC? IOANA GHEORGHITA 2
IRINA BRATOSIN 2, ELENA COLIOS? ALLA ZAMIRCA 2 SERBAN ANASTASE?
GHEORGHE VERDES?® ION STANESCU 3

Sommaire

Observations préliminairés concernant les caractéres
géochimigques du gisement de dissémination cuprifére de
Valea Morii — Monts Métalliferes. L’étude présente les principaux
aspects minéralogiques et géochimiques de la minéralisation de dissémination cu-
prifére-aurifére du gisement de Valea Morii Noua. Cette minéralisation constituée
en particulier de pyrite, de chalcopyrite et des quantités réduites d'oxydes de fer
et de titane de chalcosine et de bornite occupe la partie septentrionale d'un corp
d’andésites et de diorites gquartziferes d'age sarmatien-pannonien. Ce corp est
situé dans la zone centrale dune structure volcanique complexe affectée d'im-
portants processus métallogénétiques et d altération hydrométasomatique, Le gise-
ment des rochies transformées contient des produits de type potassique (feldspath
ortoclase, biotite), propilitique (épidote, actinote, albite, carbonate, quartz) et argi-
lique (minerais argileux, quartz, carbonates) distribués dans une zonalité remar-
quable. La minéralisation cuprifére exploitable est présente dans l'aire de distri-
bution des produits de type potassique et propilitique occupant la partie centrale
du gisement. Les associations argiliques forment en géneral les salbandes des
filons auriféres qui sectionnent les bordures orientale et occidentale du corps de

1 Delivered on 28 May 1977, accepted for publication on 30 May 1977, com-
munication in the session on 8 June 1977.

2 Institutul de Geologie si Geofizicd, str. Caransebes nr. 1, R — 78344 Bucu-
resti, Roménia.

3 Intreprinderea minierd Barza, Brad, Romania.
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minerai. L’association d’élements majeurs Cu-Au-Fe et mineurs Ti, V, Sn, Cr, Nij,
Co détermine les principaux aspects géochimigues de la minéralisation de dissé-
mination.

I. INTRODUCTION

The investigations carried out so far led to some outstanding
conclusions on the copper mineralization from this mining field
regarding, both the ore formation during the metallogenesis related to
the Neogene volcanism regionally developed, and the mode of metallo-
genetic processes development within the outlined metallogenetic struc-
ture. Due to other geological and geophysical surveys already made by
Ghitulescu (1941), Socolescu (1941); Ianovici et al. (1977);
Andrei (1974)%; Aldea et al. (1975)°; Stadnescu et al. (1976)6;
in the last two years a geochemical study of the Valea Morii deposit
was most likely. In this way important results as regards genetic
relationships between the hypogene alteration products and the main ore
paragenesis could be obtained. Taking into account especially this aspect
of the problem, the structural, geological and petrographical control
factors will be taken into discussion as a frame for making more under-
standable the adopted metallogenetic scheme evolution.

II. GEOLOGICAL SETTING

The relationships which could be established between the geolo-
gical mapping and the petrogenetical characteristic of the volcanic pro-
ducts generated during the IInd cycle of the andesitic eruption (Barza
phase) suggest the presence of a complex voleanic structure, within the
Valea Morii mining perimeter, which has been built up during many
volcanic sequences. The first sequences belong to a predominant extrusive
stage, partly subvolvanic, which generated amphibole + pyroxene-bearing
quartz andesites (o—ag2) ; the last ones display the features of a stage,
mainly subvolcanic, with microgranular porphyric quartz andesites and
amphibole pyroxene-bearing quartz microdiorites (6o—oug3 ; 8q3). No matter
the opinions concerning the volcanic structure, the polyeyclical character
of the volcanic structure is obviously pointed out making possible the
settlement of some timing and composition correspondences among the
products of these sequences and the main phases of the volcanic evo-
lution pertaining to the entire Barza volcanic edifice (Fig. 1, 2). Thus,
it is to be mentioned the petrogenetical unity of the Barza eruptions
which are homogenecus from the mineralogical point of view. The
mineralogical differences of some andesite types come only from the

4 Arh, 1.G.G., Bucharest.
5 Arh. I.G.P.S.M.S,, Bucharest.
6 Arh. I.M. Barza, Brad.
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Fig. 1.

to the existing data).
and pyroxene ;
products ;

— The geological sketch map of the Valea Morii mine field (according

1, intrusion bodies (intracraterial products) ; 2, quartz andesites with hornblende
3, quartz andesites with hornblende and biotite ; 4, extracraterial
5, Badenian and Postbadenian sedimentary and volcano-sedimentary

formations ; 6, ophiolites ; 7, the copper dissemination ore body at the main level
10, pit.

gallery ; 8, gold-silver venis; 9, gallery;
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1, gquartz andesites — quartz dioriles : a, quartz diorites; b, subvolcanic final sequence; 2, quartz andesites (the

first effusive subvolcanic sequence); 3, Barza quartz andesites (extracraterial products); 4, Badenian and Post-
badenian sedimentary and volcano-sedimentary deposits; 5, ophiolites; 6, the boundary of copper dissemination
body; 7 a, gold-silver veins; b, copper dissemination mineralisation; 8, fault; 9, drill; 10, gallery.
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5 GEOCHEMISTRY IN THE VALEA MORII COPPER DEPOSIT 21 y

quantitative participation of the hornblende and pyroxene frequently -

as hypersthene. The assemblage of the petrochemical characters led to
the division of the volecanic products into groups such as andesites and
quartz andesites (SiOp 51.32—649/,; Al,O5 11.89—25.05%, ; FuO4
0.00—9.280/; ; FeO 0.00—10,500/y ; MnO 0.00—1.00%/ ; MgO 0.11—5.900/, ;
Ca0O 1.09—9.620/,; TiOs 0.00—3.860/; KO 0.32—3.920/,; Na,O
0.59—4.460/y ; P5O5 0.670/ ; COy 2.000/y ; S 0.750/ ; HaO* 0.03—5.830/,).
Some of the above mentioned petro-types could have a local significance.

It is also to be mentioned that the pyroxene-bearing andesite types
appear to be formed as the latest products according to the general
trend of chemism variation from an intermediary up to an intermediary-
basic one (according to Borcos et al, 1969; Borcos fide Iano-
vieci et al, 1977).

Other relationships are also reflected by the common tectono-
volcanic and metallogenetic evolution of the fracture systems; within
Valea Morii mining field much more veins are conjugated being opened
in Valea Morii Noud, Valea Morii Veche, Carpen, Ilie Pintilie and Barza
ore deposits. The known vein fractures appear along two main NE
and NW trends. Within this interference zone controlled by the pre-
volcanic primary tectonic factors appears the ore-bearing andesitic body
of Valea Morii (0gq3—08g3) more likely with many apophyses still un-
known below the 1 Mai principal mining level. Both the andesitic body
and the wvein fractures are cross-cutting -the country rocks (ophyolites
and Neogene sedimentary rocks and the andesitic products generated
during the earlier sequences of the Barza eruptive activity); the veins
also occur in the impregnated andesitic body (cg3—bg3).

Taking into account the main structural elements, the mode of
magmatism development with the formation of a complex voleanic
structure and the two mineralization types (porphyry copper and gold-
silver veins) it seems that the primary structural and metallogenetic
factors were represented by a tectono-volecanic knot, which circumseribes
in this area and which was reactivated during many magmatogenetic
phases and at least two metallogenetic stages.

The peculiarity of this ore deposit is marked by the obvious juxta-
position of the two mineralization types accompanied by hypogene alte-
ration products. The correlation of the main features of the hypogene
alteration and the ore minerals deposition points to a complex metallo-
genetic evolution showing large superpositional time intervals of the
main metallogenetic sequences. The mineralogenetic sequence starts with
the deposition of the early potassium products of alteration which are
followed by propylitic and argillic ones. On the whole these alteration
products (partly the potassic one) precede or accompany the formation
of the copper mineralization. The mineralogenetic processes interrupted
partly by rather intense tectono-volcanic movements (breccifiation, frac-
turing) is followed by the extensive circulation of the hydrothermal
solutions which cause either the formation of the gold-silver and base
metal-bearing vein fillings or the sericitic-argillic hydrothermal aureola.
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