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2. ZACAMINTE

BARIPINA DE LA CIRJELARI, DOBROGEA !

DE

10N BERBELEAC?, [CONSTANTIN LAZAR| ?, AVRAM STEFAN 3,
EMILIAN ROSU ?

Barite deposits. Devonian. Paleozoie limestone. Alkaline rhyolile. Mincralogical sludy
Contact melamorphism. Dobrogea — Central Dobrogea.-

qn
Abstraet

Cirjelari barytine, Dobrogea. Near Cirjelari, south of Valea Satului, in the neighbourhood
of the contact between Paleozoic alkaline rhyolites (4 riebeckite) on one side and Devonjan
limestones together with Presilurian phyllitic shales on the other side, on about 200 m? area,
several baryitine and limestones blocks and fragments occur. In the area with barytine blocks
as well as in the whole region, rhyolites are strongly laminated and show a lamination lineation
oriented N20°—40°W and obvious inclinations eastwards. Baritine, which is yellow-brown at
the surface and grey-yellow in the fresh break, is displayed in a parallel-banded and fine-gra-
nular structure. Sometimes here, there are noticed spongeous.aspects caused by levigation of
primary minerals, possibly sulphides. Baritine microscopic study points out the presence of
stratified relict structures with obvious dynamo-metamorphic modilications of cataclastic,
protoclastic, mylonitic and blastomylonitic type; the main ninerals are haritiie and quartz,
subordinately occurs a micaceous mineral too. The presence of baritine blocks at Cirjelari im-
plies the existence in North Dobrogea of some haritine lenses or heds with or without sulphides,
probably in the lower part of Devonian limestones.

Résumé

Barytine de Cirjelari, Dobrogea. Aux environs de 1a localité de Cirjelari, au sud de Valea
Satului, prés du contact entre les rhyolites alcalines (4 riebeckite) paléozoiques, d’'une partie
et les calcaires dévoniens associés aux schistes phylliteux présiluriens d’une autre partie, on a

1 Predatd la 12 mai 1985, acceptatd pentru publicaré la 13 mai 1985, comunicals in se-
dinta din 24 mai 1985.

2 Intreprinderea de Prospectiuni Geologice si Geofizice, str. Caransebesur. 1, Bucuresti 32.

3 Institutul de Geologie si Geofizied, str. Caransebes nr. 1, R 79678, Bucuresti, 32.
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rencontré, sur une étendue de 200 m? environ, plusieurs blocs et fragments de barytine -e--
calcaires. Les rhyolites de la zone d’affleurement de la barytine et de toutelarégion, sont fortet
ment laminées ; les linéations de laminage sont orientées N20—40°W et pendage accentué
vers Vest. La barytine, jaunatre-brunatre 4 la surface et grisatre-jaunétre en cassure {raiche, est
disposée en rubans paralléles A structure & grains fins oli on remarque des corps spongieux en-
gendrés par la lévigation de certains minéraux primaires, possiblement sulfures. L’étude mi-
croscopique de la barytine met cn évidence la préscnce des structures reliques stratifiées a des
modifications accentuées dinamométamorphiques du type cataclastique, protoclastique, my-
lonitique et blastomylonitique; les minéraux principaux sont la barytine ¢t le quartz, y
apparait aussi subordonnément un' minéral*micaeé. La préscilcc des bloes de barytine a Cirje-
lari posc le probléme de 'existence en Dobrogea-de Nord, probablement dans la base des cal-
caires dévoniens, de quelques lentilles ou couches de barytine avec ou sans sulfures.

.

Pind in prezent, la Cirjelari n-a fost semnalatd prezenta baritinei.
In cursul cercetidrilor noastre de terén din 1984 a fost constataté existenta
mai multor blocuri i fragmente de baritind si calcare, toate situate in
dealul de la sud de Valea Satului,in apropierea contactului dintre rocile
riolitice si formatiunile presiluriene s§i devoniene (figura). Aici, la
cca 150 m de contactul amintit, in versantul vestic al dealului constituit din
riolite alcaline, pe-o arie de cca 200 m?, s-au intilnit fragmente si blocuri
de baritind si calcare cu conture angulare si dimensiuni centimetrice rar
pind la 1 decimetru. In general fragmentele i blocurile de baritind predo-
ming asapra calcarelor. Notdm faptul ci in rocile riolitice din jur, in ge-
neral masive, nu s-au observat fragmente si blocuri de baritind si calcare.
Riolitele in aceastd zond, ca de altfel in intreaga regiune, sint puternic
laminate, lineatia de laminare avind orientare N 20—40° W si inclindri
accentuate spre nord-est. Aici, pe alocuri $i mai ales in regiunea Piatra
Rosgie — Muchia Mare, riolitele sint puternic silicifiate i mineralizate cu
hematit si piritd. Zonele alterate se asociazd sistemului de fracturi cu ori-
entare NW-SE si, NE-SW.

Formatiunile presiluriene apartin probabil seriei superioare slab
metamorfozate (Mirdutsd et al. 1968) reprezentatsi de cuartite albe, filite
sericitoase, filite grafitoase, subordonat sisturi verzi tufogene. Devom—
anul este reprezentat de calcare albe §i cenusii recristalizate (Mirdutd
1966) ; recristalizarea pregreseazé de la ivirile sud-estice spre cele nord-
vestice (figura) si este consideratid ca fiind determinatd de un metamor-
fism termic asociat unui magmatism probabil paleozoic.

Jurasicul cuprinde calcare tithonice alb-cenusil, usor rosiatice si
masive situate probabil transgresiv peste formahumle devomene Loe-
ssul este larg raspindit (fig.).

Doud sisteme principale de fracturi afecteazd formatiunile din re-
giune : unul mai vechi, cu orientare NE-SW, anterior riolitelor §i calcare-
lor jurasice care a determinat ridicarea formatiunilor presiluriene si altul
mai recent, cu orientare N'W-SE, care delimiteazi riolitele de forma,tl—
unile presﬂurlene, devoniene $i calcarele jurasice ; ultimul sistem se aso-
ciazd probabil zonei de fracturi Pecineaga- Camena, situatd la 1,5 —2 km
sud-vest.




3 BARITINA DE LA CIRJELARI ”

T Samord L TF

ERE 2 —-

3 OBa 8
o A°

Fig. 1. Schi{# geologicd azonci Cirjelari-Dealul Virdria : 1, loess ; 2, calcare tithonice ; 3, riolite
alcaline ; 4, calcare recristalizate devoniene ; 5, roci df:triﬁcg devoniene ; 6, formatiuni paleozoice
nediferentiate ; 7, falie; 8, ivirea cu blocuri de baritiné';"g,/ silicifieri ; 10, carierd ; 11, sectiune
geologica. Y = g

Schéma géologique de la zone de Girjelari-Dealul Viariria: 1, loess; 2, caléa;res tithoniques ;
_3, rhyolites alcalines; 4, calcaires recristallisés dévoniens; 5, roches . détritiques
devoniennes; 6, formations paléozoiques non différencfées; 7, faille; 8,'» éffleurement a

blocs de barytine; 9, silicatizations; 10, carriére ; 11,' coupe géologique. )

Mineralizajta de bariting

Fragmentele si blocurile de baritind au dimensiuni centimetrice, rar
ating un-decimetru. Culoarea acestora este gilbuie-cafenie la suprafats si
cenusie-gdlbuie in sparturd proaspiti. Pextura minereului este orientats,
cu aspecte spongioase punctiforme provenite din levigarea unor minerale
primare, probabil sulfuri. Unele blocuri se remarcs si prin prezenta unor
fisuri milimetrice nmplute cu baritini alb-cenusie. Rar, fragmentele si blo-
curile de baritini sint acoperite de cruste.cu hidrexizi de fier.

Studiul microscopic al baritinei evidentiazd prezenta structurilor
stratificate nilonitice, blastomilonitice etc. Minereul cuprinde in special
baritind si cuart; subordonat apare un mineral micacen si sulfuri.
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Structurile stratificate sint interpretate ca reprezentind relicte ale
structurii primare. Ele constd in conservarea in materialul fragmentelor
de minereu a unor alternante de ritmuri fine milimetrice alcituite din
bariting, cuart 4 un mineral micaceu, sau numai din baritind. Efectele
metamorfismului dinamic au modificat structurile initiale, acestea deve-
nind cataclastice, protoclastice, milonitice i blasto-milonitice.

Structurile cataclastice se caracterizeazd prin lipsa oricirei orien-
tdri a mineralelor din matrice.

Structurile protoclastice sint de asemenea frecvente, ele remarcin-
du-se prin prezenta in proportii de 35—50 9, a matricei neorientats ;
porfiroclastele de baritind si cuart nu aratd orientdri (Pl. I, fig. 2).

Structurile milonitice constd din porfiroclaste de bariting cu con-
ture angulare sau alungite inglobate intr-o matrice fin granulari. Pendinta
de orlentare a porfu’oclastelor de baritind ca si a mmeralelor din matrice
este evidentd (Pl. I, fig.1). In acest caz granulele si agregatele de cuart
si de baritind pot sau nu prezenta extlnc’gle ondulatorie. Matricea consti-
tuitd din cuart si baritind, la care uneori sporadic se adaugi mineralul
micaceu, este fin granularéd $i prezintd o structurd granoblasticd cu aspect
poligonat (Pl. I, fig. 1).

In multe cazuri sint prezente structurile blastomilonitice ; ele sint
rezultatul unor recristalizari pronuntate, care au sters partial structura
miloniticd a materialulni original (P1. II, fig. 1,2). Procesele de recristali-
zare au afectat neuniform materialul initial : cel mai adesea au fost afec-
tate zonele bogate in bariting, in timp ce cele mai bogate in cuart eviden-
tiazd o blastezs slabd. In acest caz, imaginea microscopicd redd contras-
tul dintre agregatele largi de barltlna fln cristalizatd, purd si transpa-
rentd si cele fine, zdrobite, nerecristalizate, care imbraca granulele izolate
de cuart sau cimenteazi zonele mai bogate in acest mineral (Pl. IT, fig. 2).
Asemenea zone au forme insulare sau cu totul neregulate, uneori cu ten-
dintd de orientare (P1. II, fig. 2). Recristaliziirile totale insd se recunose
prin existenta granulelor si agregatelor de cuart pur intr-o masd de ba-
ritind transparenti relativ larg cristalizatd. De asemenea, este interesant
de mentionat c& fisurile de baritini, cuart 4 calcedonie din agregatele de
cuary sau baritingd sint neafectate sau foarte putin afectate de recristali-
ziri determinate de metamorfismul dinamic.

Variatiile de structuri prezentate se regisesc de reguli in cadrul
aceluiasi fragment sau bloc de minereu de baritind. Tipic insd rimine
structura miloniticd care local prezintd treceri spre celelalte structuri
mentionate $i in special spre cea blastomiloniticd. Asemenea variatii su-
gereazd faptul ci fragmentele §i blocurile de baritind provin probabil
dintr-o lentild de baritini.

Recristalizéirile recunoscute microscopic sint de doud tipuri : statice
$i dinamice.

Recristalizdrile statice conduc la forme poligonale atit pentru bari-
tind cit §i cuart. Variatiile de dimensiuni ale granulelor in marea majori-
tate a cazurilor sint neinsemnate in cadrul aceluiasi ritm. La mineralul
micaceu neidentificat, recristalizérile sint recunoscute prin prezenta cris-
talelor fin alungite, aliniate foliatiei de deformare, asociate cu o matrice
in care se recunosc $i granule de cuart si baritind cu tendinte de orien-
tare.
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Foarte variate sint aspectele de deformare suferite de mineralele
mentionate. Astfel baritina porfiroclasticd prezintd pronuntate extinctii
ondulatorii §i macldri polisintetice iar adesea lamele de macle sint usor
curbate. Macldrile polisintetice (P1. T, fig. 1) au o distributie neuniforms
frecvent fiind observate numai in anumite portiuni ale granulelor. Tot
freevente sint si maclele dupé dou&t directii, maclele ultimmului sistem in-
tersectind pe cele anterior formate (Pl. I, fig. 1). Maclele de deformare
(PL. I, fig. 1,2), ca &i liniile de alunecare cu conture curbate remarcate la
unele porfiroclaste de baritind sint, de asemenes, rezultatul deformirilor.
Cuartul porfircclastic prezintd extinctii ondulatorii, iax uneori arats sub-
structuri de deformare. La mineralul micacen deformarile au condus la
aglomerarea lui lentiliformé& sau fusiformd. Finge-uri simetrice de mine-
ral micaceu in umbrele de presiune ale cuartului sau de baritind dupé
mineralul micaceu, au fost de asemenca remarcate.

Spoeradic in masa baritinei au fost intilnite granule alungite de cu-
art, aseminitoare celor de naturd hidrotermald crescute postdeformare.

Dupd cum s-a mentionat in aria de rdspindire a fragmentelor si
blocurilor de haritind s-au intilnit i calcare cenusii gdlbui usor rozii cu
entroce de crinoizi, de virstd probabil devoniani.

O analizd chimicd a unei probe de baritingd a indicat un continut de
87,69 9, BaSO, si 0,24 9, BaCO;. Dintre ceilalti componenti chimici cel
mai important este Si0, ; ceilalti componenti au o pondere nesemnitfica-
tiva.

Dintre elementele minore pot fi mentionate Cu, Pb, Zn i Bi; conti-
nuturile acestora, stabilite prin analizd spectrald informativd, sint mici
{0,00x 9).

Avind in vedere caracterele structurale, texturale, mineralogice si
chimice se poate presupune cd materialul initial a reprezentat un sedi-
ment format in conditii de mare putin adincd. Milul de bariting format
in mediu oxidant, impurificat periodic cu cuart detritic a condus la textu-
rile rubanate. Procese ulterioare in special metamorfismul dinamic, au
condus 1a aspectele structural-texturale si mineralogice actuale.

Prezenta fragimentelor si blocurilor de baritind si de calcare de la
Cirjelari, intilnite in apropierea contactului tectonic al riolitelor alecaline

cu formatiunile devoniene, sugereazd existenta in adincime a unor mine-
ralizatii stratiforme de baritind. Aceste mineralizatii sint probabil de
virstd devoniand si s-ar situa in baza calcarelor (figura). Se poate presu-
pune ci baritina a fost scoasil la suprafaid fie de cdtre riolite, fie de frac-
turi. Notdam ¢t in afard de ocurenta mentionatsd in regiune, blocuri de ba-
ritind, de ealeare si sisturi slab metamorfozate au mai fost intilnite in aria
riolitelor din Muchia Mare, situatéd la cca 2 km NE.

Ocurenta de baritind de la Cirjelari, aduce in atentie pentru prima
datd prezenta in depozitele devoniene din Dobrogea a unor mineralizatii
de baritind. Acest fapt implicd perspective economice favorabile pentru
noi resurse de baritind.
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BARYPINE DE CIRJELARI, DOBROGEA

(Résumé) (

Au sud de Valea Satului, prés du contact entre les rhyolites alcali-
nes paléozoiques, les calcaires dévoniens et les schistes phylliteux pré-
siluriens, on a rencontré, sur une surface de 200 m? approximativement,
plusienrs blocs et fragments de barytine et calcaire. Ces fragments et
bloes, situés & une distance de 150 m environ du contact mentionné, pré-
sentent des contours anguleux et dimensions centimétriques, rarement
1 din; la barytine prédomine par rapport aux calcaires.

Les rhyolites de la zone d’afflenrement de la barytine, d’ailleurs
dans toute la région, sont fortement laminées, & linéations de laminage
orientée N20—40°W et pendage accentué vers l'est.

Les fragments et les blocs de barytine sont jaunatre-brunatres & la
surface et grisdtre-jaunatres en cassure fraiche. La barytine se dispose en
rubans paralléles, ayant une structure 2 grains fins ol on observe des
corps spongieux ponctiformes engendrés par la 1évigation de quelques mi-
néraux primaires, possiblement sulfures. ‘

I’étude microscopique de la barytine reléve la présence des struc-
tures reliques & des changements accentués dinamométamorphiques de
type cataclastique, protoclastiques, mylonitiques et blastomylonitiques.

La barytine et le quartz représentent les principaux minéraux des
blocs et fragments de barytine; y apparait subordonnément un minéral
micacé.

Les minéraux mentionnées subissent des déformations tres variées.
Ainsi, la barytine porphiroclastique présente des extinctions ondulatoires,
macles de déformation et zones de glissement. Les substructures de défor-
mation sont aussi fréquentes; le quartz porphyroclastique domine ; dans
les ombres de pression du guartz apparait le minéral micacé. Rarement,
on & reconnu des cristaux prismatiques de quartz et des fissures remplies
de barytined-quartz, formées probablement aprés la déformation.

La présence ces blocs de barytine & Cirjelari pose le probléme de
Pexistence, en Dobrogea de Nord, possiblement dans la base des calcaires
dévoniens, de quelques lentilles et lits de barytine avec ou sans sulfures.
Résulte des études microscopiques que ces accumulations seraient d’ori-
gine sédimentaire. On a attribué & la barytine I’4ge dévonien, grice &
Pabsence de la région des dépdts triasiques qui, en Dobrogea de Nord, sont
associés a des minéralisations de barytine d’origine sédimentaire et hy-
drothermale.
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EXPLICATIA PLANSELOR

Planga I

- 1 — Milonit. Matricea orientati si porfiroclaste de baritind maclate. N+ (x100).

Mylonite. Matrice orientée et porphyroclastes de barytine maclés. N4+ (x 100).

. 2 — Protoclasit. Porliroclastele dec baritind si cuart si matricea nu prezinti orientiri.

N+ (x100).
Protoclasitc. Les porphyroclastes de barytine et quartz et la matrice ne présentent
pas des orientations. N4+ (x100).

Planga 1T

. 1 — Blastomilonit si fisurd post metamorfism dinamic cu cataclasite. N+ (x100).

Blastomylonite et fissure post-métamorphisme dinamique & cataclasites. N4 (x 100).,

ig. 2 — Resturi milonitice de baritind si cuart (cenusiu-negru) in agregate largi de baritind

fin granulard (cenusiu). NII (x 80).
Débris mylonitiques de barytine et quartz (grisdtre-noiratre) dans des agrégats larges
de barytine finement granulaire (grisitre). NII (x 80).
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2. ZACAMINTE

LARAMIAN HYDROBHERMAL ALTERATION AND ORE
DEPOSITION IN THE ORAVITA—-CICLOVA AREA. SOUTH-
WESTERN BANAT !

BY
EMIL GONSTANTINESCU %, GHEORGHE ILINCA 3, AURORA ILINCA 3

Hydrothermal alterations. Mineralizalions. Scheelile. Molybdenite. Tellurides. Sulphosalts-
Kobellite. Eleciron microprobe analyse. Microlecionics, South Carpathians, Getic and
Supragetic Sedimentary Domains. Resifa-Moldova Noud Zone. Neocrelaceous-Paleogene
magmaliles. Hornfelses. Skarns. Oravifa-Moldova Noud.

Abstraet

In the Oravifa-Ciclova area, the following mineralization types were identified : Cu-+Mo
(in granodiorites), Cu-+Bi+W (in garnetiferous skarns, granodiorites, and hornfelses), Cu+
pyrite (in recrystallized limestones), Cu4+Mo-+W (in garnetiferous-vesuvianitic skarns and
monzodiorites), Gu-+Co--As (in propylitized skarns and monzodiorites), Cu--Pb-+Zn (in mon-
zodjorites). Within the mineralization, a mineral was pointed out for the first time in our
country : kobellite 5PbS . 4(Bi, Sb),S;. Although the ore deposits, in their large majority, are
hosted by skarns, they are genetically related to the hydrothermal evolution stage. The identi-
fied hydrothermal assemblages (i.e. tourmaline-orthoclase-quartz ; potassiur feldspar (ortho-
clase-adularia)-biotite ; quartz-epidote-actinote-chlorite-calcite ; quartz-sericite ; zeolites-calcite)
reflect for the study arca as a whole, a relatively continuous evolution of hydrothermal solutions
from an acid-oxidating to a basic-reducing character. Spatial-genetic corrclations between the
tourmaline-orthoclase-quartz assemblage and the scheelite mineralization from Chinisea Valley
as well as between the propylitic association with its passings to phyllic facies and the Cu+
<+ Bi 4+ W, Cu - Mo + W and Cu -+ Co + As mineralizations can be established.

1 Received on November 11, 1986, accepted for publication on November 11, 1986,
presented at the mepting on May 27, 1936.

2 Facultatea de Geologie si Geografie, Bd. N. Balcescu 1, R 70111, Bucuresti.

3 Intreprinderea de Foraj $i Lucriri Geologice Speciale, str. Caransebes 1, R 79678
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Résumé

Allerations nydrolhermales el des minéralisalions laramiennes dans la zore de
Oravife — Ciclova, le Banat de sudouest. Dans la zone d'Oravita-Ciclova on a identilié les
suivants types de minéralisations : Gu—DNo (dans les granodioriles), Cu-+Bi -+ W (dans les
skarns granaliftres, granodioriles et cornéennes), Cu--pyrite (en des calcaires recristallisés),
Cu~-Mo-~W (en des skarns propylitisées et monzodiorites), Cu-: Ph--7Zn (en des monzodior-
ites). Dans le cadre de Ja minéralisation on a mis en évidence, pou}‘ la premiére fois dans notre
pays, la kobellite 5PbS . 4(13i, Sb),S;. Bien que la majorité des minéralisations soient can-
tonnées dans les skarns, elles sont associées, du point de vue génétique, au degré d'évolution
hydrothermale. Les associations hydrothermales identiliées (tourmaline-orthose-quartz, fel-
dspath potassique-biolite, quartz-épidote-actinot-chilorite-calcite, quariz-séricite, zéolithes-
calcite). reflétent, dans I'ensemble de la région, une évolution relativement continue du pH
des solutions hydrothermales de I'acide vers basique. On peut établir des corrélations spatial-
génétiques entre Vassociation tourmaline-orthose-guariz et la minéralisation de scheelile de la
vallée de Chinisea, lout comme cutre Yassocialion propylitique A des passages vers des faciés
phylliteux ct les minéralisations de Cu--Bi+ W, Cu-- Mo+ W et Cu-+Co-+As.

Although known and mined in a rudimentary manner as far back
as in antiquity, the Oravita-Ciclova mineralizations became the subject
of some early geological mentions not before the second half of the 18th
century.

Within the mineralization, ssveral rare minerals were described,
namely scheelite, wolframite, argentite, cubanite, bismuthinite, native
bismuth, bismite, cobaltite, smaltite, glaucodot, erythrite, 16llingite,
hoernesite, native tellurium, tetradymite (Marka—1869, Zepharovich— .
—1859, 1875, 1893, Céddere—1925, 1926, 1927, 1928).

In 1948, Koch described for the first time in samples from Ciclova,
a bismuth telluride, which he called csiklovaite. In the case of two mii-
nerals which have remained unidentified, i.e. a Ni and Co sulphoarsenide
and a Bi telluride, only the chemical analyses carried out by Sipocz and
Grasselly (1886 respectively 1948, fide Réadulescu, Dimitrescu 1966) are
available.

A complex view of the Oravita-Ciclova ore deposits and their rela-
tions with the intrusive bodies and contact aureole has been given by
means of the last decades studies (e.g. Gheorghitescu, 1974 ; Cloflica et
al., 1976; Constantinof, 1980).

In 1977, Popescu and Constantinescu made detailed studies on the
mineralization, emphasizing the physiographic relationships between the
ore minerals as well as the main hydrothermal replacement features.
Five types of mineralizations have been outlined : (1) copper in crystalline
schists, (2) copper-molybdenium, (3) copper-bismuth-tungsten and subor-
dinately gold, (4) copper in hornfelses and (3) titanium in crystalline sehists.
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A complex study of the metallogeuesis related to Ciclova Laramian
magmatism and its contact aureole, by Cioflica and Vlad (1981), has poin-
ted out the main types of mineralizations (Cu-+Mo, Cu+Co+As, Cu-+ W,
Cu--Pb-+Zn), the ores deposition sequence and tlieir essential geoche-
mical and genetic characters.

General Data

The Oravita-Ciclova ore deposits are mainly hosted by the pyro-
metasomatic contact zone, in association with skarns.

The main types of skarns are given by the following assemblages :
(1) grandite (grossular 30—50 and), (2) wollastonite-grandite-tremolite,
(3) wollastomite-grandite, (4) grandite-scapolite (meionite) (5) wollasto-
nite-diopside-grandite-vesuvianite-clintonite, (6) grandite-vesuvianite, (7)
diopside-melilite (gehlenite), (8) wollastonite-diopside-humite (chondro-
dite) — grandite-vesuvianite.

Subordinately, the ore deposits are associated with thermal contact
metamorphism produces represented by : orthoclase-quartz-biotite-an-
dalusite (4corundum, cordierite), hornfelses, quartz-acid  plagioclase-
-biotite-clinozoisite hornfelses and recrystallized micro- or mesoblastic li-
mestones with rare separations of epidote, quartz and pyrite. To the same
effect, ores are to be found in association with Laramian magmatites
(hornblende-biotite granodiorites and porphyritic microgranodiorites, mon-
zodiorites, porphyritic monzodiorites).

2. Hydrothermal alterations

The Laramian igneous rocks, the skarns and hornfelses are marked
by intense hydrothermal alterations. We shall proceed to a brief descrip-
tion of the identified hydrothermal assemblages.

The tourmaline-orthoclase-quartz I assemblage is developed in the
upper course of Chinisea Valley against the background of garnetiferous
kkarns and porphyritic granodiorites, A correlation may be assumed bet-
ween the Chinisea Valley tourmaline and the scapolite occurrences in the
Rindunicii Brook, as they could signify a first wave of high temperature,
acidic and rich in mineralizers solutions, which are, to all appearances
transitional from pneumatolytic to hydrothermal conditions,

Tourmaline occurs as tiny radiat ed crystal aggregates with a mar-
ked pleochroism showing maximum absorption when the elongation of
the crystal is perpendicular to the vibration planc of the polarizer. It shows
pink, greenish-yellow and greenish-blue as colours of pleochroism,
indicating a member of schorl-elbaite series. Tourmaline constantly appe-
ars associated with sericitized orthoclase and quartz, but the mutual
relations are wavering.

The potassium feldspar (orthoclase II adularia )-biotite assemblage
(K-silicate facies) is coufined to a small part of the intrusive bodies, par-
tially affecting the porphyritic granodiorites from Cliinisea Valley and
Racilor Brook. The alteration consmtg in hornblende biotitization pro-
.cesses as well as in replacements and corrosions of plagioclase by ortho-
clase. Locally, along the fissures, potassinm feldspar is represented by
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adularia, which occurs as limpid euhedral crystals. In the Chinisea
Vallev granodiorites, adularia replaces orthoclase.

The gquartz II-epidote-actinote-chlorite-caleite I (4 albite) assemblage
defines the propylitic facies for the Oravita-Ciclova area. Propylitization
affects a wide spectrum of rocks: porphyritic granodiorites, diorites,
monzodiorites, skarns and hornfelses, often being superposed on other
assemblages which were already mentioned.

Epidote mainly occurs at the expense of skarn minerals, i.c. gar-
nets, wollastonite, vesuvianite, which it replaces peripheraly or along
fissures. Such processes are locally resulting in pseudomorphs after gar-
nets. Epidote also appears against the background of Laramian magma-
tites, especially sienites, wherce it substitutes potassium feldspar along
fissures and cleavages. Within propylitized recrystallized limestones from
the northern and northeastern slopes of Tilva Micd, epidote frequently
forms monomineral concretions ranging from 1 to 10 cm in diameter.

Chlorite is abundant in skarns and Laramian magmatites and its
occeurrence at the expense of tourmaline-orthoclase-quartz and potassium
feldspar-biotite assemblages, is always tyvpical. Within the magmatites,
chlorite replaces hornblende and biotite, often resulting in pseudomorphs.
The chloritization of magmatic primary biotite (in order to distinguish
it from the biotite in the K-silicate assemblage), is accompanied by a de-
titanization process which is marked by the appearance of sphcne or
rutile.

Actinote occurs frequently as inclusions in quartz and calcite or as
small monomineral veinform accumulations within porphyritic grano-
diorites.

The quarte ILI-sericite assemblage (phyllic facies) develops in the
porphyry-microgranodioritic and dacitic apophyses of the Chinisea Valley
intrusive body and more frequently in the Ciclova monzodiorites and
dykes. Members of quartz-sericite facles overlap the tourmaline-orthio-
clase-quartz assemblage and often obscure the effects generated by pro-
pylitization.

The zeolite-calcite IT assernblage is ascribable to the lowermoss
temperature phase of the hydrothermal alteration. Zeolites are represen-
ted by stilbite, thomsonite, scolecite-which occur mainly in skarus-and by
laumontite which is to be found mostly in Laramisn magmatites.

3. Deseription of ore minerals

Scheelite forms millimetric disseminations in a hody of tourmalini-
zed and feldspathized granodiorites in Chinisea Valley as well as of mon-
zodiorites and garnet-vesuvianite slkarns at Ciclova. Quite seldom, sche-
elite nodules over 1 em in diameter can be observed.

Under the microscope, scheelite appears as anhedral, high relief
crystals, associated with tourmaline, potassium feldspar and quartz or
with anisotropic garnets and vesuviauite. Sometimes, ervstals are rounded
or peripheraly corroded by calcite or adularia. In the (iclova zone, two
generations of scheelite can be emphasized.
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Molybdenite appears in the following characteristic assemblages «

— in granodiorites : +-chalcopyrite, pvrite, zeolites, calcite;

— in skarns and monzodiorites : -chalcopyrite, quartz.

Molybdenite occurs as veinlets, fine fils or discrete flakes. Mutual
relaticaship with chalcopyrite provides evidence for the tardy character
of molvbdenite (Plate I, Fig. 1).

Chalcopyrite is the most wide-spread almong the ore minerals. Its
characteristic associations are:

— in granodiorites : -~ molybdenite, pyrite, zeolites, calcite;

— in garnetiferous skarns, granodiorites and horufelses (north of
Oravita Vallev): - glaucodot, cobaltite, enargite, tetrahedrite, tetra-
dymite, tellurobismuthite, kobellite, sphalerite, chalcocite, covellite,
cuprite, malachite, azurite, erythrite, goethite, lepidocrocite, epidote,.
quartz, calcite, actinote, chlorite

— in garnetiferous skarns and monzodiorites (Ciclova): (a)--cuba-
nite, molvhdenite, pyvrite, azurite, malachite; (b) -+ glaucodot, pyrite,.
arsenopyrite, tetrahedrite, tennantite, Dbornite, covellite, chalcocite,.
native copper, erythrite, scorodite;

— in recrystallized limestones: 4- pyrite, pyrrhotite, cobaltite,.
marcasite ;

— in phyllitized monzodiorites : 4- galena, sphalerite, pyrite.

Chalcopyrite exhibits numerous mineralogical particularities, mainly
referring to Vickers hardness variation, optical anisotropy and relations.
with other ore minerals.

The early chalcopyrite generations which are associated with garne--
tiferous skarns and monzodiorites, are represented by crystals with rela-
tive strong birefringence, in dark brown hues, thereby revealing a muiti-
ple twinned structure. After Uytenbogaard and Burke—1971, an incr:ase:
in the birefringence of chalcopyrite is dietated by a higher iron content.
The Vickers hiardness measurements in these particular cases, show very
high values : VHN,, = 195—221 kg/mm? i.e. at the uppermost limits.
of the chalcopyrite microhardness range. -

The appearance of strong anisotropic chalcopyrite pleads for it= ge-
nesis at high temperatures which characterize the first stages of hydro-
thermal process. At the same time, a direct correlation between the iron
content and microhardness number may he reasonably inferred.

The high temperature chalcopyrite replaces or cements glaucodot
and cobaltite, Sometimes it siiows exsolutions of cubanite whicl are heli-
eved to oceur at temperatures ranging between 235 and 450°C (Borehert
1934, Ross 1934 fide Schwartz 1955). High temperature chalcopyrite is
frequently substituted by copper sulphosalts, native bismuth, bismuth
tellurides and sulphosalts.

As concerns the late chalecopyrite generations, optical anisotropy is.
invisible and the Vickers hardness values are appreciably lower:
VHN,, = 169—182 kg/mm?.

Low temperature chalcopyrite forms borders around enargitc and
tetrahedrite being in its turn replaced by native bismuth and bismuth

2 ~— c. 565
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tellurides and sulphosalts. Within the mineralization associated with the
monzodiorites from south of Oravita Valley and with propylitized skarns
from the Floreana, Tiganilor and Ciclova Valley chalcopyrite is replaced
by tetrahedrite, tennantite and quite locally by galena and sphalerite.
Within the ores associated with the Ciclova Valley monzodiorites, there
are frequent exsolutions of chalcopyrite in sphalerite. In recrystallized
limestones, mutual relationships between chalcopyrite and other ore mi-
nerals are hesitating. Within the supergene enrichment zone, chalcopyrite is
replaced by bornite, chalcocite, covellite and in the oxidized zone by
goethite and lepidocrocite.

Glawcodot seems to be the most abundant ore mineral in the Ciclova
Valley monzodiorites, its share being somehow reduced in the minera-
lization associated with the Chinisea Valley garnetiferous skarns and mag-
matites and with the Tilva Micd hornfelses. Characteristic assemblages :

— in garnetiferous skarns, granodiorites and hornfelses :i
-+ cobaltite, chalcopyrite, copper and bismuth sulphosalts, pyrite;

— in propylitized skarns and phyllitized monzodiorites (Ciclova) :
-+ pyrite, chalcopyrite, arsenopyrite, gersdorffite, copper sulphosalts,
sphalerite, galena.

Glaucodot forms euhedral crystals with seeming prismatic or rhom-
bic outline (Kig. 1A) and more frequently anhedral ones. Theyv are bri-
Lliant-white coloured and their anisotropy is invisible even under stron-
gest lightings. .The Vickers hardness wvalues are high: VHN,,_ i, =
= 900 —1000 kg/mm?, but it is difficult to establish a true hardness range
due to the intense fractured identitation. Glaucodot is penetrated and
cemented by chalcopyrite (Fig. 1B) as well as by copper or bismuth sul-
phosalts (Fig. 1C). In the oxidized zone, glaucodot passes into erythrite
and iron oxides and hydroxides.

Cobaltite (PL. 1 fig. 2) seldom occurs as euhedral crystals, with high
relief and visible anisotropy in grey and brownish-grey hues. It is asso-
ciated with chalcopyrite, pyrrhotite and pyrite in the mineralization hos-
ted by recrystallized limestones.

Gersdorffite appears quite locally as low relief inclusions in a body of
glaucodot and arsenopyrite. Its colour is white with a weak yellowish tint
as compared to that of glaucodot or arsenopyrite and in crossed polars is
isotropic. The Vickers hardness at 100 g loading ranges between 730 and
910 kg/mm?* Measured reflectances for 487, 552, 591 and 658 nm are :
47,48; 46,562; 46,35; 46,879%,. The reflectance spectrum is rendered in
fig. 2.

Arsenopyrite occurs -in association with glaucodot, cobaltite, gers-
dorffite, tetrahedrite, tennantite and skorodite. It forms anhedral _erys-
tals with marked anisotropy. In the oxidized zones, replacements of a Arse-
nopyrite by skorodite are commonly (Fig. 1D).

Skorodite Fo(AsO,) -2H,0 i3 a typical minsral of the arseno-pyrite-
-bearing oxidized zoues in the Ciclova area. This occurrence, previously
not mentioned, is significant as it provides evidencs for supargens altera-
tion processes, carried on in a warm and moist climate. X-ray diffraction
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Fig. 1—24, Glaucodot crystals (gl) in a quartz gangue (g) (Trei Crai gallery-Ciclova): B, glau-

codot (gl)y penetrated and cemented by chalcopyrite (¢cp), (Emil gallery-Chinisca Valley); C

glancodot (gl) penetrated Dby temnantite (in), (l.obkowitz gallery-Ciclova); 1), arsenopyrite

(mi) replaced by skorodite (sc¢) (Trei Crai gallery-Ciclova), E, tellurobismnuthite (th) with tetra-

dymite (td) inclusions forming a border around chalcopyrite (ep) (Emil gallery-Chinisea Valley) ;

F, kobellite (kh) associated with chalcopyrite (cp) and quartz gangue (g), (Ewil gallery-Chinisea
Valley).
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study of skorodite was accomplished and the obtained d/n values are ren-
dered in table 1.

TABLE 1

Calculated dfn and I values for a skorodile and arsenopyrile mixture
(Trei Crai gallery)

d/n I d/n mYH d/in s®
5.5672 56 5.56 N
4.9509 19 4.95 s
4.4541 100 4. 44 H
4.0720 22 4,06 S
3.7891 22 3.78 S
3.6584 30 3.669 m
3.3623 19 3.36 s
3.1662 90 3.16 s
3.0516 63 3.05 s
2.9867 34 2.98 S
2.8455 22 2.843 2.84 s, m
2.7863 20 2.783 m
2.7191 16
2.6503 100 2.662 m
2,578 47 2.58 s
2.4951 31 2.50 S
2.4471 80 2.443 m
2.4047 73 2.412 m
2.2132 33 2.206 m
2.1126 19 2.11 s
2.0480 25 2.04 S
1.9998 22 2.00 s
1.9467 32 1.943 m
1.8135 70 1.817 m
1.7945 16 1.79 S
1.7659 28
1.7502 28 1.75 N
1.6606 28 1.66 s
1.6321 29 1.629 m
1.6255 29 . 1.629 m

1) d/n m — d/n values for arsenopyrite (from Miheev — 1957)
2) d/n s — d/n values for skorodite from Durango — Mexico (Miheev — 1957).

Copper sulphosalts are represented by tetrahedrite, tennantite and
enargite. Characteristic associations :

— in garnetiferous skarns and hornfelses : 4 chalcopyrite I, II,
bismuth sulphosalts;

— in propylitized skarns and monzodiorites : 4 glaucodot, chalco-
pyrite, sphalerite, galena, arsenopjyrite.

Obtained Vickers hardness values are as follows: tetrahedrite
VHN,,_5, = 380—403 kg/mm?; tennantite — VHN,, = 270— 335 kg/mm?;
enargite VHN;, = 290—360 kg/mm?2.

Tetrahedrite and enargite replace high temperature chalcopyrite
within the mineralization associated with the Chinisea Valley skarns and
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magmatites and with Pilva Micé hornfelses (Plate 11, fig. 1, fig. 2), being
in their turns substituted by low chalcopyrite or by bismuth sulphosalts
and tellurides. In the mineralization hosted by the Ciclova Valley monzo-
diorites and skarns, tetrahedrite and tennantite in association with spha-
lerite, replace glaucodot and arsenopyrite.

Native bismuth occurs in the Chinisea Valley mineralized skarns,
opening the deposition sequence of the bismuth minerals. It has a bri- .
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lliant creamy-pink colour and strong optical anisotropy. The grains are
frequently anhedral, but tiny euhedral, short prismatic crystals, often
localized along fissures in tetrahedrite can be identified, too. The VHN,,
values range between 21 and 24 kg/mm?. Native bismuth is corroded by
tetradymite what states precisely their sequence of deposition.
Bismuth tellurides and sulphosalts are represented by tetradymite,
tellurobismuthite and kobellite. Tetradymite and tellurobismuthite are asso-
ciated with chalcopyrite and copper sulphosalts, the later being penetra-
ted along fissures and bordered by the former. Sometimes, tetradymite
forms inclusions in tellurobismuthite (fig. 1K), The Vickers hardness va-
lues are as follows : tetradymite — VHN;, = 35—69 kg/mm?; telluro-
bismuthite —VHN., = 52 —87 kg/mm?, Kobellite — in fact, an interme-
diary member of kobellite — tintinaite series (3PbS-4Bi,S,-5PbS-48b,S,)
characterized by a Bi/Sb ratio greater than unity (Uytenbogaard, Burke —
—1971) — was identified only in the Emil gallery waste in Chinisea Va-
lley. This mineral is now pointed out for the first time in our country.
As the available amounts of kobellite proved insufficient for a chemical
analysis, informations about the chemical compositions were obtained by
aid of electron-microprobe investigations (Plate III and IV). Kobellite
(fig. 1F) shows a weak bireflectance in white and greyish-white with pale
violaceous tints. It occurs as tabular or columnar crystals with good
cleavage, aligned to elongation (Plate V, fig. 1). Optical anisotropy is
strong (Plate V fig. 2) in greyish-brown hues and has straight extinction
in all sections parallel to the cleavage. The Vickers microhardness values
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are VHN;, = 65—164 kg/mm? Measured re*ﬂ\‘ctmmes Rg-Rp for 487,
552, 591 and 658 nm wavelenghts arve 43,70 —38,25 ; 44,19 —37,79; 44, OO~
—37,49; 43,81 —37,64%, the veﬂec‘uance spectlum is 1ende1ed 1n fm 2.
Kobelhie is associated with chalcopyrite, tetradymite, tellurobismuthite
and native bismuth.

Native gold appears sporadically as minute grains associated with
tetradymite and tellurobisnrathite.

4. Diseussion

The identified ore minerals in correlation with their country rock and
spreading area, outline the following types of mineralization. :

— Cu -+ Mo : associated with hernblende-biotite grancdiorites from
Maidan zone (chalcopyrite, molyhdenite, pyrite);

— Cu ++ Bi + W (4 Te, b, Co, Ni, As, Zn, Au): asscciated with
garnetiferous skarns and granodicrites from Chinisea Valley as well as
with the Tilva Micd hornfelses (scheelite, glaucodot, cobaltite, chalco-
pyrite I, enargite, tetrahedrite, chalcopyrite II, native bismuth, tetra-
dymite, tellurobismuthite, kobellite, native gold and in the supergene
enrichment and oxidized zones, chalcocite, covellite, cuprite, malachite,
azurite, erythrite, goethite, lepidocrocite);

— Cu - pyrite (- Co) : represented by small lenticular bodies asso-
ciated with recrystallized limestones in the Forviz-Kiesberg gallery zone
(pyrite, pyrrhotite, chalcopyrite and subordinately cobaltite and mar-
casite) ;

— Cu + Mo + W : associated with the garnetiferous-vesuvianitic
skarns and with the monzodiorites in Floreana-Ciclova Valiey zone (schee-
lite I, scheelite II, chaleopyrite, cubanite, molybdenite, pyrite and in the
oxidized zone : azurite, malachite, goethite, lepidocrocite) ;

— Cu 4+ Co + As (4 Ni, Sb, Pb, Zn): associated with propyli-
tized skarns in the Floreana, Tiganilor Valley and Ciclova Valley zones,
as well as with the monzodiorites from south of Oravita Valley (glauco-
dot, pyrite, chalcopyrite, arsenopyrite, gersdortfite, tetrahedrite, tennan-
tite and quite subordinately sphalerite and galena ; in the enrichment and
oxidized zones occur : bornite, covellite, chalcoclte native copper, azurite,
malachite, erythrite and skorodite);

— Cu + Pb + Zn: less de\'eloped, is associated with the Ciclova
zone monzodiorites (galena, sphalerite, chalcopyrite I, chalcopyrite II,
pyrite) 4

It may be noticed that the Cu 4+ Bi + W mineralization is prepon-
derent at north of Oravita Valley, whereas the Cu 4+ Mo 4+ W and Cu +
Co -+ As ones are prevailing in the Ciclova zone.

Although the Oravita-Ciclova ore deposits, in their large majority,
are hosted by skarns, they are genetically related to the hydrothermal stage
of postmagmatic evolution.

The described hydrometasomatic assemblages, as seen from the
angle of deposition temperatures, of acidity degree which they reflect
(Schwartz, 1955) and of specific superposition relationships, snggest for

4) Minerals were mentioned according to their deposition sequence.
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the whole area a relatively continuous evolutign of the hydrothermal
solutions pH from acid to basic (fig. 3).

The recurrence described sometimes by the repeated appearances
of quartz and potassium feldspar within the hydrothermal assemblages
suite,; could be explained by taking in account both pH and Eh variation
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Fig. 3 — Evolution of the hydrothermal solutions pH.

ranges (fig. 4). Commonly, these ranges are given for exogene conditions
(Ianovici et al., 1982), but we have considered that at high temperatures
which involve a higher dissociation degree of water, the state of the varia-
tion limits of Eh and pH may be described in a similar manner, con-
sidering the exogene conditions field as being shifted to the diagram’s
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upper left area. Thus, the whole variation field moves to the bottom-right
area as the hydrothermal solutions evolved from acid-oxidating to basic-
reducing conditions. '
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Several spatial-genetic correlations may be established between the
tourmaline-orthoclase-qiartz assemblage and the scheelite occurrences
from Chinisea Valley, as well as between the propylitic assemblage with
its frequent passings to phyilic facies and the Cu + Bi +- W minerali-
zation from north of Oravita or the Cu -- Mo -+ W and Cu -+ Co + As
mineralization in the Ciclova zone. Mutual replacing relations occurring
between the ore minerals or hetween these and the gangue ones, are rele-
vant for polyascending character of the mineralizing fluids materialized
by successive crystallizing moments separated by intense fracturing
stages.

Based on about 2200 measuremetits, a computer microtectonic study
was carried out. Thus, it became obvious that the ore distribution was
subordinated to a striet structural control. The main tension fracture
system which controls the disposition of both some igneous dykes and
mineralization, trends N'W —S8I2. This fact is pointed out by the disposition
of melybdenite and chalcopyrite-bearing fissures in the Maidan grano-
diorites, of pyrrhotite and chalcopyrite bodies in the Iliesherg zone, of
the glaucodot lenstorm bodies from Tiganilor Valley as well as of chaleo-
pyrite and glaucodot veinlets from Floreana Hill. This tension fracture
system can be emphasized all over the study area and its development
within the Laramian magmatites, aureole formations, sedimentary deposits
and cryvstalline schists pleads for an exckinetic character. The system
intensely affects the skarns and hornfelses thus providing evidence for
being active even after the emplacement of the main intrusive bodies.

5. Aeknowlegements
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ALTERATII HIDROTERMALE SI MINERALIZATII
LARAMICE IN ZONA ORAVITA CICLOVA. BANATUL
DE SUD-VEST.

(Rezumat)

Mineralizatiile de la Oravita si Ciclova sint cantonate predominant
in zona de contact pirometasomatic, in asociatie cu skarne. Subordonat
apar asociate cu corneene, roci eruptive laramice i sisturi cristaline.

Mineralele metalice identificate, in corelatie cu formatiunile gazdi
si aria de raspindire, contureazi pentru zona Oravita— Ciclova, urméitoa-
vele tipuri de mineralizatii :

— Cu + Mo: in granodioritele cu hornblendi si biotit de la Maidan
{calcopiritd, molibdenit, piritd);

— Cu 4+ Bt + W (& Te, Pb, Co, Ni, As, Zn, Au): in skarnele
granatifere si granodioritele din valea Chinisea si in corneenele din nordul
Tilvei Mici (scheelit, glaucodot, cobaltind, calcopiritd I, enargit, tetraedrit,
calcopiritd IL, bismutnativ, tetradimit, telurobismutit, kobellit, aur nativ,
calcozing, covelind, cuprit, malachit, azurit, eritrini, goethit, lepidocrocit) ;

— Cu -+ pirité@ (= Co): in calcarele recristalizate din zona Forviz-
galeria Kisberg (piritd, pirotini, calcopiritd, cobaltind, marcasitd) ;

— Cu + Mo + W: in skarnele granatifer-vezuvianice si monzo-
dioritele din zona Floreana-valea Ciclova (scheelit I, scheelit 11, calco-
piritd, cubanit, molibdenit, piritd, azurit, malachit, goethit, lepidocrocit);

— Cu + Co + As (4= N, 8b, Pb, Zn): in skaruele propilitizate din
zona Floreana, valea Tiganilor si valea Ciclovei precum si in monzodio-
ritele de 1a sud de valea Oravita (glaucodot, piritd, calcopirité, mispichel,
gersdorfit, tetraedrit, tennantit, blend4, galend, bornit, covelind, calcozing,
cupru nativ, azurit, malachit, eritrini, scorodit);

— Ou -+ Pb + Zn : in monzodioritele din zona Ciclova (galeni,
blendi, calcopirité I, calcopiritd 11, piritd).

Tn ansamblu, se poate remarca preponderenta mineralizatiei de
Cu + Bi 4+ W 1la nord de valea Oravita si a celei de Cu -+ Mo 4 W i
Cu + Co 4+ As la Ciclova.

Desi in marea lor majoritate mineralizatiile sint cantonate in skarne,
ele sint asociate genetic stadiului de evolutie hidrotermali.

Asociatiile hidrometasomatice identificate (turmalini-ortozd-cuart,
feldspat potasic (ortozid-adular)-biotit, euart-epidot-actinot-clorit-caleit
(4 albit), sericit-cuary, zeoliti-caleit), privite prin prisma temperaturilor
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de formare, a gradului de aciditate pe care il reflectd precum i a rela-
tiilor specifice de suprapunere, sugereazd pe ansamblul regiunii, o evolutie
relativ continud a pH-ului solutiilor hidrotermale de la acid la bazic.

Se pot stabili corelatii spatial-genetice clare intre asociatia turma-
lind-ortozd-cuart si mineralizatia de scheelit din valea Chinisea, precum
51 intre asociatia propiliticd cu frecventele ei treceri la faciesuri filice si
mineralizatiile de Cu + Bi 4+ W la nord de valea Oravita, Cu + Mo -+ W
51 Cu 4 Co + As la Ciclova.

Studiul microtectonic relevi existenta unui sistem tensional de frac-
turi care jaloneazid atit dispunerea unor roci eruptive cu caracter filonian
cit si a mineralizatiel. Avind o orientare NV —SE, acest sistem poate fi
identificat in tot cuprinsul regiunii, dezveltarea sa atit in cadrul banati-
telor si sisturilor eristaline, relevind caracterul sdun exocinetic in raport
cu eruptivul.

EXPLANATION OF PLATES
Plate 1

Fig. 1 — Molybdenite (mo) associated with chalcopyrite (cp) in porphyritic granodiorile.
Maidan quarry: N 1], 160 x
Fig.

W
i

Cobaltite (co) in chalcopyrite. Emil gallery, Chinisea Valley : N ] ] 5250 x

Plate IX

Fig. 1 — Tetrahedrite (l¢) associated with chalcopyrite (cp) and tetradymite (td). Emil gallery
Chinisea Valley: N ] [ s 160

Fig. 2 — Veinform enargite (en) in chalcopyrite (ep). Prinz Albert gallery, Tilva Mica NI fs
160 x

Plate IIT

Fig. 1 — Kobellite (kb) associated with chalcopyrite (cp) and glaucodot (gl); the electrom
microprobe investigated field: N ", 300 x

Fig. 2 — Tleclron image of composition: 300 X

Fig. 3 — X-ray scanning image showing distribution of Bi: 300 x

Plate IV

Fig. 1 — X-ray scanning image showing distribution of Ph; 300 x
Fig. 2 — X-ray scanning image showing distribution of Sh: 300 x
Fig. 3 — Variation of Sh content: 300 %

Plate V

Fig. 1 — Kobellite (kb) associated with chalcopyrite (cp) (Emil gallery — Chinisea Valley);
Njj, 250 x

— Kobellite (kb) associated with chaleopyrite (cp) (Emil gallery — Chinisca Valley);
N &, 250 x
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CONTRIBUTIONS TO THE STUDY OF THE ORAVITA —
CICLOVA SKARN OCCURRENCE, SOUTHWESTERN
BANAT!

BY
EMIL CONSTANTINESCU 2, GIIEORGHE ILINCA %, AURORA ILINCA 3

Skarns. Garnets. Vesuvianite. Chemical composition. Scapolile. Gehlenife. Chondrodite,
Pyroxenes. Wollastonife. Pefrogenesis.South Carpathians — Sedimentary Getic and Supra-
gelic  Realms — Resifa— Moldova Noud Zone. Neocreluceous- Paleogene magmaliles —
Oravija — Moldova Noud.

Abstraet

The Oravita-Ciclova skarns are developed at the contact between the Laramian magma-
tites and the Upper Kimmeridgian-Valanginian limestones, marls and calcareous clays. The
main types of skarns are defined by the following assemblages : grandite (grossular,d,oa50 Sl

wollastonite-grandite-tremolite : wollastonite-grandite ; grandite-scapolite (meionite); wollas-
tonite-diopside-grandite I-grandite If-vesuvianite-clintonite; grandite I-grandile II-vesuvia-
nite; diopside-melilite gehlenite);  wollastonite-diopside-chondrodite-grandite-vesuvianite.
Skarns were Tormed in a medium rich in mineralizers (F. Cl, B), suggested by the appearance of
vesuvianite, chondrodite, scapolite and, probably, asharite., According to the more basic cha-
racter of the Laramian magmatites occurring here, the temperature reached in the contact au-
* reole was, in all probability, higher (750°) than in casc of other skarn occurrcnces in Banat. The
sequence of skarn minerals at the contact of the Oravita Valley diorites indicates the existence
of two main phases in the evolution of the temperaturce: a heating phase (diopside-gehlenite)
and a cooling phase (wollastonite-diopside II-grandite-vesuvianite-clintonite).

Résumé

Contributions & I'étude des skarns d’Oravila et de Ciclova. Les skarns d’Oravija-Ciclova
se développent au contact des magmatites laramiennes 2 argiles calcaires, marnes ct calcaires
qui ¢ouvrent l'intervalle Kimméridgien supérieur-Valanginien. Les principaux types de skarns

sont définis par les associations suivantes : grandite (grossulaire,, . and)? wollastonite-gran=~
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dite-trémolite ; wollastonite-grandite ; grandite-scapolite (méionite), wollastonite-diopside-gran-
dite I-grandite II-idocrase-clintonite; grandite I-grandite II-idocrase; diopside-mélilite (géh-
lenite) ; wollastonite-diopside-chondrodite-grandite-idocrase. ILes skarns se sont forméces dans.
un milieu riche en minéralisateurs (¥, Cl, B), suggéré par I’apparition de ’idocrase, dec la chon-
drodite, de la scapolite et peut-étre de I’asharite. Selon le caractére plus basique des magmatites
laramiennes d’ici, la température atteinte dans I’auréole de contact a été, selon toutes les pro-
babilités, plus grande (750°C) que pour les autres occurrences de skarns de Banat. La succession
des minéraux de skarn du contact des diorites dc la vallée de I’Oravifa indique ’existence de:
deux phases principales dans I’évolution de la température : une phase d’échautfement (diop-
side-géhlenite) et une phase de refroidissement (wollastonite-diopside II-grandite-idocrase~
clintonite).

1. Introduetion

! Remarkable for their mineralogical complexity, the pyrometaso-
matic produces related to the Oravita—Ciclova Laramian magmatites
were the subject matter of numerous researches. Beside the pioneering
works of earlier authors : Born (1774, 1780), Cotta (1865), Castel (1869),
Marka (1869), Halavits (1884), Koch (1885), it is worth mentioning
the important contributions of Koch (1824), Superceanu (1958), Pieptea
(1964), Minzatu (1964), Gheorghitescu (1974), Cioflica et al. (1976, 1977,
1980), Popescu, Constantinescu (1977), Constantinof (1980), Cioflica, Vlad
(1981), by which a marked advance in the geological knowledge of this
region was attained.

The rich mineralogical list of the Oravita-Ciclova thermal and
metasomatic contact zone is broadly represented in the earlier or later
literature, e.g. Marka (1869), Zepharovich (1839, 1875, 1883), Koch (1385),
Cédere (1927), Koch (1943), Radulescu, Dimitrescu (1966).

This paper is intended to offer the main typological and minera-
logical aspects of the skarns in the Oravita—Ciclova area. By means of
these observations, an outlining of the essential petrogenetic features is
attempted.

2. General Data on the Geology and Petrology of the Region

2.1. Crystalline sehists. The regional metamorphic rocks in the Ora-
vita—Ciclova area belong to the southern part of the Bocsa Montani —Ora-
vita Hidia Crystalline Massif (Codarcea, 1931 ; Constantinof, 1980), namely
to the complex of retronmiorphosed micaceous gneisses of tlie Bocsita-—
Drimoxa Series (Constantinof, 1480). Muscovite-biotite paragneisses with
gradual transitions to muscovite schists with albite porphyroblasts may be
emphasized as the background petrographic element of the crystalline
schists suite. The frequency of the muscovite schists increases towards
the Oravita overthrust line. Quartz-feldspathic gneisses, amphibolites and
amphibolic gneisses, muscovite-bearing quartzites and granite gneisses
occur subordinately as intercalations.

Eastwards, along the Oravita tectonic line, the crystalline schists
overlap Paleozoic and Mesozoic deposits of the Regita—Moldova Nouil
sedimentary zone.
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“

2.2. Sedimentary deposits. The Paleozoic formations are represen-
ted by grey lithic sandstones with subrounded lithoclasts of quartzites
and micas alternating with brown-violaceous or black-violaceous clay
slates of Permian age. They form a band of variable thickness, extending
north-southwards near the Oravita overthrust line (Fig. 1).
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Fig. 1 — Geological sketch of Oravi{a-Ciclova zone. 1, Pleistocene (gravel, sand, clays): 2
Miocene (conglomerates, sandstones); 3, Cretaceous (marls, calcareous clays, chert-bearing
limestones, reef limestones) ; 4, Jurassic (chert-bearing limestones, sublithographic limestones) ;
5, Permian (lithic sandstones, clay slates); 6, Precambrian (muscovite-biotite paragneisses,
chlorite-muscovite schists with albite porpliyroblasts, amphibolites, muscovite-bearing quartz-
ites); 7, Laramian magmatites (granodiorites, diorites, monzodiorites) ; 8, hornfelses ; 9, skarns ;
10, Oravita tectonic line ; 11, faults; 12 a, quarry; b, waste. 13 gallery.
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The Mesozoic sedimentary is widely spread in the area of study;
it is included in the Natra anticlinal structure and in the Cornetul Mare
and Jitin synelines, covering the Upper Oxfordian—Lower Aptian inter-
val. It is represented by limestones with stratiform or lens-shaped sili-
ceous intercalations (Valea Aninei limestones, Upper Oxfordian-Lower
Kimmeridgian), micrites with rare bioclasts and centimetric separations
of schistous marls (Briddet linestones, Upper Kimmeridgian—TLower
Tithonian), vellowish-greyv sublithographic lmestones with marl inter-
calations in the upper part (Marila limestones, Upper Tithonian— Berria-
sian), marls and calcareons clays ¢ (Crivina Beds, Valanginian), black-
ish-grey calcareous clays with ellipsoidal silicolite councretions and marly
and calcareous intercalations which grade upwards into massive limestones
with numerous bioclasts of requiens and corals (I’lopa limestones, Barre-~
mian—Lower Aptian).

The Mesozoic deposits are mainly earbonatic, certain compositional
particularities being given both by silicolite intercalations and by the
wide development of calcareous clays and marls within the Crivina Beds
and the Hauterivian formations.

2.3. Laramian magmatites. Beside the similar occurrences at Tin-
cova—Nidrag, Boesa Montand, Ocna de Fier, Dognecea, Sasca Montani
and Moldova Noud, the Oravita—~Ciclova igneous rock series belong to
the western principal alignment of the Laramian magmatites in Banat
(Cioflica et al., 1977), parallel to the Oravita line trending.

In the Oravita—Ciclova arca, the outerop pattern displays several
main intrusive bodies both within the cryvstalline schists and the sedimen-
tary rocks.

In the north-easternmost part of the study area, between the
Cuptorului Brook and Chinisea Vallev, there is a large-sized body, chiefly
consisting of biotite and green hornblende porphyritic granodiorites,
within which numerous transitions to microgranodiorite-porphyritic and
dacitic apophysis tacies may be observed. Quite locally, small separations
of porphyritic diorites, ¢.g. those of Popii Brook spring zone, are occurring.

Between the Popii Brook and Racilor Brook, west of the Oravita
fault, there iy a N—3S elongated body, entirely situated in crystalline
schists. Here, granodiorites with biotite and green hornblende are transi-
tional from equigranular or megaporphyritic phaneritic structures, cha-
racteristic of the northern part, to marked porphyritic structures in the
southern part.

South of Poiana Crucii Hill, in the Forviz area, occurs a body with
a relatively complicated morphology, trending approximately WNW —
ESE ; it crosses Oravita Valley and can be followed up to the spring zone
of Coliliilor Brook. Within this body there is a great petrographic variety,
with a stronger basic character ag compared with the above-mentioned
intrusive bodies : diorites with green and/or brown hornblende, porphyrit-
ic diorites, quartz-microdiorites, monzodiorites and syenites.

In the Anton Brook spring zone, crossing Ciclova Valley and reach-
ing the area of Cosnita Brook, develops a body, also with a compli-
cated morphology, mainly constituted of -monzodiorites, within which
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there are local gradings into hornblende + biotite diorites. A similar
coniposition is observed for small-sized bodies occurring in Floreana area
and Poienilor Brook.

The intrusions in Oravita Valley and Ciclova Valley are considered
to represent a unique body (Cioflica et al., 1980), the existent discon-
tinuities depending on the actual level of erosion.

_ The main intrusive bodies occur in association with small-sized

satellite bodies as well as numerous dykes of porphyritic diorites (Oravita
Valley), biotite granodiorites (Anton Brook and Coliliilor Brook), horn-
blende latiandesites (Racilor Valley, Tiganilor Valley), quartz-syenites
(Oravita Valley), augite-acgirine bearing alkali-feldspathic syenites (Tiga-
nilor Vallev), augite-aegirine bearing albitized oligoclase akerites (Cosnita
Brook, Anton Brook) and micrograpbic alkali-feldspathic granites (Tiga-
nilor Valley).

2.4. Horufelses. Theyv are produces of thie thermal contact meta-
morphism, developed around all intrusive bodies, irrespective of the coun-
try rocl characters and ascribable to the albite 4 epidote hornfelses and
hornblende hornfelses facies.

Within the crvstalline schists were emplaced hornfelses with ortliose,
quartz, biotite and andalusite, sporadically accompanied by ecorundum
and cordierite.

The contact prozesses underwent by the Permian sedimentary are
materialized by the appearance of quartz, acid plagioclase, biotite and
clinozoisite hornfelses or of mostly biotitic hornfelses. Also produced by
the isochemical contact metamorphism, the micro- or mesoblastic recrys-
tallized limestones, formed against the Mesozoic carbonatic deposits, are
widely spread. Separations of clay minerals, epidote, quartz and pyrite
are found locally in association with caleite, which iy the main minera-
logical component.

3. Skarns

3.1. Petregraphic types, spreading. Results of complex metasomatic
reactions triggered by the Laramian igneous rocks emplacement, the
skarns outerop on large areas in the Oravita—Ciclova zone.

The main types of skarns, according to mineralogical criteria are
defined by the following assemblages 3 : '

— grandite (grossular , _sy.me): widespread in Chinisea Valley
and in the NW side of Tilva Hill and Anton and Ciclova valleys zone ;

— awollastonite-grandite-tremolite’ : visible in the upper course of
Chinisea Vallev and in the southern side of Fruntea Mare Hill ;

— wollastonite-grandite - in Lacul Mave-Crisenilor Brook area;

— grandite-scapolite® : first outlined as such in the skarn vein body
in the spring zone of Rindunicii Brook ;

— wollastonite-diopside-grandite I-grandite 11-vesuvianite-clintonite 9 :
in Lacul Mare-Crisenilor Brook zone;

— grandite I-grandite I I-vesuvianile : in the middle and lower course
of Anton Brook, in Tiganilor Valley and in the Cosgnita Brook zone;
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— diopside-melilite (gehlenite) : identified in the right side of
Crigenilor Brook ;

- — wollastonite-diopside-chondrodite-grandite-vesuvianite : in the right
side of Tiganilor Valley.

Skarns form columns and irregular bodies and are locally found as
veing within the ecrystalline schists. The appearance of the vein body in
Rindunicii Brook seems to be conditioned by the existence of a limestone
lamina planed in front of the Oravita overthrust and bronght in an uncon-
formable position against the crystalline schists.

The field observations indicate sometimes a certain tendency of
:zoning given by the peripheral disposition of the garnetiferous skarns as
compared with the garnetiferous-vesuvianitic ones.

3.2. Mineralogy of skarns. Garnets predominante over the other skarn
‘minerals. Macroscopically, they exhibit a great morphological and colour
variety. Garnets can form monomineral accumulations within which the
crystal sizes vary from 2—3 mm to 8—10 cm ; other times they constitute
nests, small voids and veinlets or they can occur as dodecahedral crystals
within a groundmass of calcite or quartz. The colour varies from brown
and reddish-brown to honey yellow, yellowish-green and China green. Tt
is difficult to establish a correlation between the variation of the colour
and that of the chemism ; however, the appearance of the green colour at
andradite-rich terms can be outlined as a tendency.

The chemistry of garnets was followed by means of several chemical
analyses on the basis of which the percentage compositions were established

TABLE 1

Chemical analyses of the garneis from the skarns in the Maidun—Tilv«
Muare — Oravita zone

Oxides 151 A* ] 151 B* 67 * C, 68 O, 0,
Si0, 38.10 39.26 37.36 34.90 32.30 35.38 34.36
TiO, 0.18 0,04 2,08 0.13 0.10 0.35 0.45
AL, 17.12 20.26 12.38 16 13.80 16.58 18.24
Fey0, 4.08 2.07 10.99 11 18 3.66 4.69
FeO 2.96 1.17 0.71 0.70 0.31 0.29 0.42
MnO 0.03 0.05 0.44 0.38 0.40 0.10 0.10
MgO 1.35 2.20 0.89 2 1.22 5.20 4.50
Ca0 35.53 34.12 34.23 31.36 32.76 35.01 34.03
H,0* 0-15 0-18 0-17 — — — —
H,0™ 0-75 0-41 0-30 0-34 0-26 1-12 0,16
Total 100-55 99.79 99.55 | 100.04 99.98 99.77 99.73

* from Popescu, Constantinescu (1977).

in end members (Tab. 1 and 2). The resulting values, plotted on Boecke
diagram (1914 from Winchell, 1958), point out their appurtenance to the
grandite fields (Fig. 2). The significant participation of the pyralspitic terms
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is obvious, three of the analysed samples following the limit of the misci-
bility gap between grandites and pyralspites. High contents in pyrals-
pitic moles were observed in other oceurrences too : Ocna de Fier (Kissling,
1967), Dognecea (Vlad, 1974), Sasca Montani (Constantinescu, 1930).
This fact can be retained as a remarkable mineralogical particularity of
the garnetiferous skarns in Banat, the more so as the grandite-pyralspite
miscibility is considered, on the basia of nwmerous experimental data
(Schrever, 1976), to be hardly achievable under thermo-baric conditions
of the pyrometiasomatic reaction zones.

pyrope, almandine, spessarfine
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FPig 2 — Boecke diagram (1914): plots of the values representing the percentage
participation of end members (inol %) obtained for garncts in Oravita zone:
151 A — green-yellowish garnet, Oravita Valley, 151 B — brown garnet — Oranita
Vallev: 67 — dark green garnct-Chinisea Valley (Gh. Popescu, E. Constantinescu
— 1977), (2 — dark green garnet — Rindunicit Brook, 68, dark green garnet —
Chinisea Valley, 02 brown-yellowish darnet — Criscnilor Broolk, 01 — light.green

garnet — Crisenilor Brook.

Microscopically, garnets occur as xenoblastic or idioblastic crystals,
colourtess or of a brown-yellowish eolour, with a high relief. Generally,
two garnet generations can be emphasized :

— generation I — colourless garnet as seen in plane polarized light,
usually displaying idioblastic forms;
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— generation II — brown-yellowish garnet with a higher 1efnn—
gence than the first oue, commonly showing xenoblastic forms. '

Rather as a rule than as an exception, the garnets from Oravita-
Ciclova skarns display an anomalous optical anisotropy, locally very
obvious, certain morphological particularities of the anomalies allowing
the separation of the following types:

— sectorial anomaly (PL. I, Fig. 1): crystalloblasts sectioned in a
median plane reveal a structure divided into six triangular-shaped bire-
fringent sectors, with the peak in the centre of the crystal;

- concentric anomaly (Pl. I, Fig. 2): lamellae of variable \1;?:,
alternatively isotropic and anisotropic, parallel to the crystal faces; the
crystalloblasts with a concentric anomaly reveal sometimes the evolution
of the crystallographic form from rhomboidal dodecahedron to trapezo-
hedron (Pl. I1, Fig. 1), a fact also observed in case of Ocna de TFier garnets
(Kissling, 1967);

— mixed anomaly : a complex joining of the fwo mentioned types :
the anizotropic sectors are divided by lamellae parallel to the margin of
the grain.

The birefringence of the sectorial areas and of the anisotropic lamellae
is generally low (order I); a positive or negative biax character, with a
variable angle of the optical axes (2 V = 23—30°) can be observed. The
main plane of optical symmetry of the lamellae from the concentrie ano-
maly is approximately parallel to the erystal faces but, however, there iy
not a pertect coincidence. In accounting for the appearance of the double
refraction at these grandites it may be appealed to internal tensions due
eithier to forced isomorphic mixtures between the pyvralspitic and granditic
termis or to particular processes connected with the skeletal oromh In
some cases, certain morphological features of the garnets, difficult to infer
from a selectwe substitution suggest an 1ncomplete skeletal developuient
(P1. 11, Fig. 2).

Garnets replace wollastonite, diopside and chondrodite and are substi-
tuted by vesuvianite. There were observed significant structures of meta-
somatic substitution of plagioeclases from monzodiorites by garnet, perfectly
comparable, in morphological respect, to the quartz- feld\pa,r nmicrographic
1nterolowth< (Pl. IT1, Fig. 1). In the hyvdromsetasomatic phase, earnehs
are 1ep1dced by oalmte, ep1dote, \C&pohte and quartz. Locally, pseudo-
morph epidote after garnet idioblasts, preserving a nn\ed—twpe divided
structure, was identified.

T Vesuvianite is, after grandites, the most frequent mineral in the
Oravita-Ciclova skarns. It forms compact masses, locally with a wvein
character, within granditic accumulations or ecrystal agglomerations with
sizes up to 10 em (Tiganilor Valley). It is brown or yellowish-brown, and
hence its macroscopic separation from grandite , particularly when ifs
erystallographic shape is not obvious becomes, to a great extent, dif-
ficult.

Vesuvianite crystals show a typical bipyramidal habitus (Pl 113,
Fig. 2), characterized by the disappearance of the prism faces (100) and
(110) the development of the tetragonal bipyramid faces (101), as well as
of the basal pinacoid (001) (Fig. 3).
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The chemistry of the Tiganilor Valley vesuvianite points out, in
comparison with other chemical analyses on samples from known occurren-
ces, average values of the main cations. The relatively high amount of
Fe,0, is not connected with a decrease of the content in Al,O,, as in the
case of other types of high-iron vesuvianite. The Al,0,/Fe,O4 ratio in the

Fig. 3—Habitus of vesuvianite erystals :
a) forms specific to Sasca Montanid
vesuvianite (Orasului Hill), b) forms spe-
cific to Oravita and Ciclova vesuvianite..

Ciclova vesuvianite is 20.38—35.159% in comparison with 17.29—4.879,
(FeO 0.369,) in the Sasca Montand vesuvianite (Constantinescu, 1980?,
12.66—4.36 % (FeO 1.35%) in Akhmat-Ural (Miasnikov, 1940, in Deer
et al. 1963), 13.36 —4.159, (FeO 2.1539,) in the Yron Mountains vesuvianite
(New Mexico, Deer et al., 1965) and 15.62—2.819, (FeO 2.969,) in the
Turnback Lake vesuvianite (Canada; Meen, 1968 in Deer et al., 1965).

TABLE 3
Chemical analysis of the Tiganilor Valley
vesuvianile
Oxides Content 9, Ion number in hase 76 (0.0H, F)
Si0, 37.64 Si 18.01
18.00
TiO, 0.121 Al —
ALO, 20.38 Al 11.50 .
I7e,04 5.15 Ti 0.04
FeO — Fed* 1.85 $15.53 ’
MnO 0.08 Fe2* -
MgO 2.72 Mg 1.94
I CaO 33.19 Ca 17.03
Na,0 0.03 ‘OH 0.97
K,0 -
H,0" 0.303
H,0™ 0.192
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In comparison with the mentioned occurrences, the Ciclova vesu-
vianite is characterized either by the absence of FeO or by extremely small
amounts of it: 0.58 or 0.259, (Cioflica et al., 1980).

Under the microscope vesuvianite displays a xenoblastic or idio-
blastic contour and a high refringence. Its colour, in plane polarised light,
Jds almost brown yellow ; in crossed polars crystalloblasts show a low b1re—
fmngence in anomalous colours : Prussian blue, purple, light yellow and
brown. The disposition of the birefringence colours frequently induces a
marked zoning in the plane perpendieular to (001). Both negative uniaxial
crystals and anomalous negative biaxial crystals were identified ; in the
later cages the optic plane is parallel to (110).

Vesuvianite replacesall the other associated skarn minerals, provid-
ing evidence for its appurtenance to the late phases of the pyrometaso-
matic process. The replacement of the high-andradite garnets by vesuvia-
nite determines a significant increase of the birefringence in the reaction
zone between the two minerals and, implicitly, a change of colour towards
light hues corresponding to an enrichment in Fe (P1. TV, Fig. 1). Similar
situations were described for the Sasca Montani vesuvianite (Constanti-
nesecu, 1930).

During the hydrometasomatic phase vesuvianite is highly substi-
tuted by clintonite, epidote, calcite and quartz.

Very interesting mineralogical aspects were observed in the contact
zones of the Tiganilor Valley skarns with the alkali-feldspar syenites.
Pseudomorph vesuvianite after a fibrous-radiar mineral was identified
(P1. IV, Fig. 2). The X-ray diffraction investigation, carried out on such
samples, pointed out traces of serpentinite and asharite.

Wollastonite occurs frequently in the Oravita-Ciclova skarns.

Macroscopically, wollastonite can be easily distinguished due to the
long prismatic habitus, locally needle-shaped, as well as to its bright
Whlte or white-grey colour. Commonly it forms monomineral accumulati-
ons within which the crystals are longer than 5—6 cm (Chinisea Valley,
Crisenilor Brook, Tiganilor Valley).

Microscopically, wollastonite occurs as hipidioblastic or xenomorphie
crystals due to marginal corrosion. The optic angle is 2V = 39 — 40° the
extinction angle o A ¢ = 30° and the optic sign is negative.

Wollastonite is replaced by all the other associated skarn minerals,
marking the early stages of the pyrometasomatic process. In the hydro-
metasomatic phase, wollastonite is very sensitive to the substitution of
calcite, quartz and epidote.

Pyrozenes belong to the diopside-hedenbergite series and are com-
prised in the skarns with a complex composition from Orisenilor Brook
and Tiganilor Valley.

In thin sectlons clinopyroxenes form 111p1d10blastlc crystals” with
short-prismatic habitus and & good cleavage which is parallel to the
prism face. The measurements of the extinction angle yAc and of the
optic angle carried out for 17 crystals from different thin sections indijeate,
by plottmg on Hess diagram (1949-in Troger, 1952), a significant concen-
tration of the values in the diopside field (Flo 4).

In the Crigenilor Brook-Lacul Mare skarns, diopside is replaced by
melilite and within the other mentioned asgemblaoe in this zoneif is formed
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after wollastonite and is corroded by garnet and vesuvianite, indicating
the presence of two generations. In Ciclova zone the diopside contempora-
neous with chondrodite also replaces wollastonite, being substituted by
garnet and vesuvianite. In the hvdrometasomatic phase, diopside is cor-
roded by calcite and quartz.
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Tig. 4 — Plotting of 2V and ¥ Ac values measured for calcic py-
roxene from the Oravita-Ciclova skarns on Hess diagram (1949).

Melilite was identified in association with diopside o1 forming small
monomineral accumulations in the skarns from Crisenilor Brook.

Macroscopically, it occurs as erystals (up to 0.5 cm) of a dark green
colour with brownish spots, trapped in a groundmass of diopside and clay
minerals. Microscopically (Pl. V, Fig. 1), it displays xeno- or hipidioblastic
outlines, with a visibly lower relief as compared with garnets and vesu-
vianite.

In comparison with vesuvianite, melilite ditfers clearly due to the
quality of the cleavage—medium towards good — along two orthogounal
directions. Melilite occurs frequently in normal birefringence colours of the
first order; some thin sections reveal anomalous hues of lavander-blue.
The extinction occurs after both directions of cleavage. The uniaxial
character has been checked; the optic sign is negative indicating the
presence of gehlenite. Locally, crystals are covered by a brown-greenish
pigment, resembling a clay mineral which is, however, undeterminable.

Humqtes were identified in the Tiganilor Valley skarns. Microscopicaly,
they occur as idioblastic erystals, locally isometric or short prismatie, with
weak pleochroism in vellow and light brown hues. The cleavage parallel
to (001) is poor, often nnseen. The relief is medium to high, conferring a
shagreen-like aspect similar to that of olivine. Chondrodite is positive
biaxial ; the values of the optic angle range between 68° and 75° and the
extinction angles 8 A ¢ are large (25 —27°), differentiating chondrodite from
the other minerals in the humite group. The radiar intergrowths of chon-
drodite with diopside are characteristic and they indicate their simulta-
neous appearance in the pyrometasomatic process (P1. V, Fig. 2). Chondro-
dite is corroded by garnet, vesuvianite, epidote, calcite and quartz.

Clintonite was first described at Oravita (Popescu, Constantinesecu,
1977); it was identified in association with brown-vellowish, xenoblastic
vesuvianite and with grandite in the skarns from Crigenilor Brook. This
mineral was also found in the waste of gallery IT Clementi, but in this case,
its source place could not be established.
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Macroscopically, it occurs as green, leafy, pseudohexagonal crystals.
The crystals usually underwent a supergene decolouring, locally with a
wider extension, conferring a muscovite-like aspect: In thin sections it
shows a light green colour, with a strong positive relief and a perfect clea-
vage parallel to (001). — :

The birefringence colours are vivid, nonhomogeneously spread. The
optic angle is small, and the optic sign is negative ; the optic plane is per-
pendicular to (010), which differentiate clintonite from xantophyllite
where the opticplaneis parallel to (010). Clintoniteis preferentially developed
along some fissures in garnets or vesuvianite (Pl. VI, Fig. 1) proving its
late position versus the other two minerals. '

Scapolites are associated with grandite (35 and), epidote, calcite and
zeolites in the skarn vein body at Rindunicii Brook. ’

Scapolites form colourless, limpid hipidioblastic or idioblastic crys-
tals, with a marked pseudoabsorption ; the relief is weakly positive after
o, decreasing sensibly after e. The cleavage parallel fo the prism face is
good and in basal sections one can observe two orthogonal cleavage direc-
tions, typical for minerals in the tetragonal system. The stages of growth
and evolution of the erystals from a tetragonal prism to a ditetragonal
one by the development of the face (110) (Pl. VI, Fig. 2) can be distin-
guished in basal sections. Birefringence is very high, according to the
appearance of the pseudoabsorption. The relief variation and the high
birefringence indicate a term closer to meionite:.

Meionite represents a subsequent phase versus garnet, being, in its
turn, replaced by calcite and zeolites. { :

Tremolite occurs as crystals with a long prismatic up to acicular
habit, of a greyish-white colour, spotted by iron oxides as superficial
depositions. Microscopically, it forms needle-shaped or radiar fibrous
aggregates, colourless or of a light green colour, which cement or corrode
garnet crystalloblasts. Extinction y A ¢ is 16—18° with lower values
at the coloured terms. Tremolite is corroded by quartz and opacized by
iron oxide depositions. "

3.3. Petrogenetic considerations. The intrusion of the Laramian
magmatic bodies was accompanied by the release of significant amounts
of post-magmatic fluids with a pneumatolytic and hydrothermal character.

The Mesozoic sedimentary, with a mestly carbonatic nature, was
Sensitive to the action of the pneumatolytic fluids, and thus the pyrometa-~
somatic products are preferentially linked to it. The Permian deposits
and the crystalline schists underwent only thermal metamorphism there-
fore they disxplay an isochemical character.

The main petrogenetic factors whose influence is proved by obser-
vation data refer to : petrographic and chemical features of the paleosome,
circulation possibilities of the post-magmatic fluids, chemical composition
of these solutions, pressure and temperature under which the metasomatic
reactions took place. ,

The influence of the paleosome is well illustrated by the fact that
the skarns with complex mineralogical associations are developed only
o 1 the background of Crivina,Beds, mostly with a marly and clay-calca-
reous character, whereas the zones presumed to exist in the extension of
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the Briidet and Marila limestones include skarns with a relatively simple
composition. In this latter case, a diversification of the mineralogical asso-
ciations seems to be the result of the existence of marly intercalations at
the upper part of the Marila limestones. The absence of periplutonic zoning,
the skarn development as columns, veins or irregular bodies as well as the
petrographic characters of the Mesozoic paleosome, plead for processes
of metasomatosis by infiltration and gquite locally by diffusion at the con-
tact between the marly and calcareous levels.

The access ways opened to metasomatosis by infiltration were repre-
sented by fissures, fractures, bedding planes, as well as separation planes
betsveen the calcareons levels and the marly or siliceous ones.

The tendency of zoning, locally manifested within pyrometasomatic
deposits, indicates the local preponderance of a bimetasomatosis-type
mechanism related, in this case, to the development of Bradet and Marila
limestones. The zoning displayed by the disposing of the garnetiferous
skarns versus the garnetiferous-vesuvianitic ones is a result of the different
relative mobility of the chemical components within the changes of sub-
stances yielded between the eruptive mass and the calcareous paleosome.

The chemical components of the system within which the pyrometa-
somatic processes took place are very numerous as one cah see from the
described mineralogical associations : 8i0,—A1,0;—C0a0 —MgO—TFe, 05—
FeO—CO,, H,0, etc., and they cannot be assigned entirely by the Meso-
zoic paleosome. In this respect there is the fluid composition whose sub-
stance supply is always significant, justifying more than the paleosome
composition the diversity of the skarn minerals and the particularities of
their succession in time, that must be taken into account.

Pressure and temperature played an important role in establishing
the succession of the skarn minerals. As regards pressure, one shall distin-
guish the lithostatic pressure corresponding to the pyrometasomatic reac~
tion zone level and given by the Laramian overlying rocks and, on the
other hand, the fluid pressure.

It may be reasonably inferred that the lithostatic pressure corres-
ponding to pyrometasomatic reaction zones — at depths of 1—1.5 km
and with an average specific weight for the overlying rocks of 2.5—2.6 —
was approximately of 250 —400 bar. This approximation is due to the im-
possibility of an exact estimation of the overlying deposits erosion rate
and of the load induced during the Laramian by the eastward extension
of the crystalline schists in the Boesa Montand —Oravita—Ilidia massif.

A notable permeability of the reaction system for the volatile com-
ponents is suggested by certain particularities of the succession of skarn
minerals, i.e. the preferential replacement of mineralogical phases along
geometric discontinuities. Thus, it may be accepted that the total pressure
of the fluids was subordinated to the lithostatic one, and it ranged between
a maximum value close to the lithostatic pressure and a minimum value
corresponding to the atmospheric pressure.

Like the fluid pressure, temperature constituted a variable factor
in time and space as it ranged between a minimum value corresponding
to the geothermal degree of the reaction zone (ca 50°C)” and a maximum
value corresponding to the intruded magma. Giving a prime clue about
the maximum value of the temperature in the Oravita Valley contact
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aureole, there arc the frequent transitions from ferrotschermakite to brown
hornblende which are considered to occur at temperatures of 750°. In
perfect agreement with the strong basic character of the Laramian magma-
tites in this zone the reaching of so high values conditioned the appearance
of gehlenite which differentiates the Oravita skarns from other occurrences
in Banat.

The crystallization sequence of thie skarn minerals illustrates the
variability in time of the temperature factor. Thus, the associations iden-
tified in the aureole of the Oravita body indicate the existence of two
main stages in the evolution of temperature :

— a progressive (heating) phase represented by diopside I-melilite
assoclation ;

— a regressive (cooling) phase during which were formed wollasto-
nite-diopside II -+ calcite — garnet I — garnet IT — vesuvianite — clin-
tonite — quartz — calcite — epidote (Fig. 5 A).

In case of the Tiganilor Valiey skarns there are no elements to
suggest the manifestation of the two main phases in the evolution of tem-
perature and therefore the existence of the progressive phase can be only
presumed (Fig. 5 B).
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Fig. 5 — Evolution of the temperature described by the sequence of skarn minerals for the
contact aureoles in Oravita Valley (A) and Tiganilor Valley — Ciclova (B).

4. Conelusions

The ample pyrometasomatic process generated by the intrusion of
the Oravita—Ciclova magmatites differentiatedly atfected the pre-existent
formations. Skarns are confined to the impact zones between the intru-
sions and the Mesozoic sedimentary represented by the Crivina Beds,
Marila and Bridet limestones.
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Within the crystalline schists, the Permian sedimentary and partly
the Mesozoic one, produces of isochemical metamorphism, were generated
which can be referred to the facies of hornblende hornfelses or of albite
and epidote hornfelses.

The particularities of the Oravita—Ciclova skarn occurrence refer to:

— the presence of mineralizers of F, Cl, B type in the reaction me-
dium, materialized by the appearance of minerals such as : vesuvianite,
chondrodite, scapolite and probably asharite ;

— the appearance of gehlenite as a result of the high temperature
{ca 750°C) reached in the contact aureole from Oravita Valley, in perfect
agreement with the more basic character of the Laraimian magmatites
occurring here ;

— the confiniug of the substitution zones of the early skarn mine-
rals by more recent mineralogical phases along microfissures and cleava-
ges, indicating a good permeability of the reaction medium for the vola-
tile components ;

— the frequent absence of a clear periplutonic zoning beside the
development of skarns as irregular bodies or columns indicating metaso-
matosis by infiltration and, subordinately, bimetasomatosis as mechanisms
of emplacement ;

— the development of skarns with a complex composition against
the background of a marly of clay-calcarcous paleosome and of those with
a simple composition against a calecareous paleosome;

— the microfissures occurring in skarn crystals which represent
hosts of the late depositions of vesuvianite and minerals of the hydro-
metasomatic phase, indicating a general tendency of contraction mani-
fested towards the end of the pyrometasomatic process ;

— the existence of two main phases in the temperature evolution,
at least in case of the contact zone of the Oravita Valley diorites: a
heating phase, represented by the diopside I — melilite association, and
a cooling phase, represented by the wollastonite — diopside II 4 calcite
—- garnet — vesuvianite — clintonite succession.

4 According to the nomenclature of the trausition terms from the clay-silica~carbonate
ternary system ; Scolari, Lille (1973).

5 The order in which the minerals are mentioned corresponds to their formation se-
quence.

® The associations also include some minerals of the hydrometasomatic phase : tremolite,
scapolite, clintonite, which by their widespreading can individualize the respective association.

? The value of the temperature at the geothermal degree corresponding to a depth of
1000 m.
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CONTRIBUTII LA STUDIUL SKARNELOR DE LA
ORAVITA—-CICLOVA

(Rezumat).

Transformirile pirometasomatice generate de infiuderea banatitelor
de la Oravita si Ciclova au afectat in mod diferentiat formatiunile preexis-
tente. Skarnele se dezvoltd exclusiv in zonele de contact ale intruziunilor
cu sedimentarul mezozoic reprezentat prin stratele de Crivina (argile calca-
roase, marne), calcarele de Marila (calcare sublitogratice) si calearele de
Br adet (calcare micritice cu rare bioclaste si separatii de marne sistoase).

Principalele tipuri de skarne separate dupid criterii mineralogice
sint definite de urmitoarele asociatbii :

— grandit (grossulars,_zoamd) ;

— wollastonit-grandit-tremolit ;

— wollastonit-grandit ;
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— grandit-scapolit (mevtonit) ;

— wollastontt-diopsid-grandit I-grandit IT-vezuvian-clintonit ;

— grandit L-grandit II-vezuvian ;

— diopsid-melilit (gehlenit) ;

— wollastonti-diopsid-chondrodit-grandit-vezuvian,

Particularititile ocurentei de skarne de la Oravita-Ciclova sint ur-
mitoarele :

— prezenta in medinl reactional a unor mineralizatori de tipul
F, Cl, B, materializatd de aparitia unor minerale ca : vezuvian, chondro-
dit, scapolit si probabil asharit;

— aparitia gehlenitului, ca o reflectare a temperaturilor ridicate
(cea 750°C), atinse in aureola de contact din valea Oravita, in perfect acord
cu caracterul pronuntat mai bazic al magmatitelor laramice de aici;

— concentrarea zonelor de substitutie a mineralelor de skarn tim-
purii de céitre faze mineralogice mai noi, la nivelul microfisurilor si cliva-
jelor, sugerind o bund permeabilitate a medinlui de reactie pentru com-
ponentii volatili;

— absenta unei zounalitdti periplutonice clare, alituri de dezvoltarea
skarnelor sub formd de corpuri neregulate sau coloane, ceea ce pledeazé
pentru un mecanism de punere in loc de tipul metasomatozei prin infil-
tratie si cu totul izolat a bimetasomatozei; :

— dezvoltarea skarnelor cu compozitie complexs pe fondul unui
paleosom marnos si argilo-calcaros, iar a celor cu compozitie simpld, pe
seama unul paleosom calcaros;

— microfisurile existente la nivelul cristalelor din skarne i care se
constituie in gazde ale depunerilor tardive de vezuvian si minerale ale
fazei hidrometasomatice, relevind tendinta generald de contractie mani-
festatd spre finele procesului de skarnizare;

— existenta a doud faze principale in evolutia temperaturii, cel
putin pentru zona de contact a dioritelor din valea Oravita : o fazd de
inecdlzire materializatd de asociatia diopsid I-gehlenit si o fazd de ricire
datd de succesiunea wollastonit-diopsid II-granat-vezuvian-clintonit,

EXPLANATION OF PLATES

Plate I
Fig. 1. — Sectorial-type optical anomaly of garnets (Anton Brook-Ciclova) N 4+, 250 X.
Fig. 2. — Concentric-type optical anomaly of garnets (Chinisea Valley) N 4, 250 x.
Plate II

Fig. 1. — Evolution of a garnet crystalloblast from rhomboidal dodecahedron to trapezohedron
(Prisaca Hill) N +, ca 300 x.

Fig. 2. — Skeletal garnet crystalloblasts (Chinisea Valley) NII60 x.
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Plate 111
Fig. 1. — Substitution structures of monzodiorite plagioclase feldspar by garnet (black) (Ti-
ganilor Valley) N --,150 Xx.
Fig. 2. — Bipyramidal crystals of vesuvianite (Tiganilor Valley).
Plate IV
Fig. 1. — Remnants of andraditic garnet in vesuvianite; a marked increase of the vesuvianite
birefringence in the reaction zone is visible (Tiganilor Valley) B 4-, 250 %.
Fig. 2. — Vesuvianite pseudomorph after a fibrous-radiar mineral (Tiganilor Valley) N -,
160 x.
Plate V
Fig — Gehlenite (Crisenilor Brook) N +, 60 x.
Fig. 2. — Radiary intergrowths of chondrodite (ch) and diopside (di). (Tiganilor Valley) N +,
160 x.
Plate VI
Tig. 1. — Clintonite (cl) in vesuvianite (v) (Crisenilor Brook) N 11, 300 . B
Fig. 2. — Basal section of a scapolite crystal; the stages of growth and evolution from tetra-

gonal prism to ditetragonal prism by the (110) face development are visible. N II,
300 x.
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2. ZACAMINTE

DATE ASUPRA COMPOZITIEI MINERALOGICE SI A
TEMPERATURILOR DE CRISTALIZARE A MINERALELOR
DIN ZACAMINTUL BAITA-NISTRU (JUD. MARAMURES)!

DE
VASILE MANILICI?

Hydrothermal processes. Mineralogical composition. Nalive elemels. Sulphides. Sulfosults.
Ozides. Tellurides. Crystal forms. Crystal growth. Habil. Geologic thermomelry. East Car-
pathians — Neogene-Quaternary eruptive rocks-Gutin.

Abstract

Data aboul mineralogical composilion and cryslallizalion lemperalure of Bai{a-Nistru
ore-deposit (Maramures disirict ). This paper presents new data aboul minecralogical compo-
sition of Bdifa-Nistru ore-deposit, insisling on the characteristics of component minerals, on
which account physico-chemical conditions of mineralization formation are found. Aflterwards,
there are shown some data about crystallization temperature of main minerals which arc de-
termined through the homogencity and decrepitation method, this adds to the image of che-
mical evolution of hydrothermal generating solutions of mineralization, that of the evolution
of power level of these solutions. ’

Résume

Données sur la composition minéralogigue el les lempératures de cz'fstallisation du minerai
du gisemen! de Bdiila-Nistru (département de Maramures). L.a présente note apporte des nou-
velles données sur la composition minéralogique du gisement de Bdifa-Nistru, insistant sur
les particularités des minéraux composants, ayant comme but la détermination des conditions
physiques et chimiques de la formation de la minéralisation. On présente aussi des données
sur les températures de cristallisation des principaux minéraux, qui ont été déterminés par la
méthode de 'homogénéisation de décrépitation, et qui complétent Vimage de I'évolution du
chimisme des solutions hydrothermales qui ont engendré la minéralisation avec I’évolution du
niveau énergétique de ces solutions.

1 Depusi la 6 martie 1979, acceptatd pentru publicare la 13 mai 1980, comunicati in
sedinta din 13 aprilie 1979.
2 Institutul Politehnic Bucuresti, Splaiul Independeniei nr. 313.
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Ca si celelalte ziciminte din zona Baila Mare, cel de la Biita-Nistra
are caracter complex, la alcituirea sa participind dupd datele de literatu-
rd : Zeplarovici (1859, 1893), Hauer et al. (1855), Ackner (1895), Stoicovici
(1950), Cidere (1925), Tanovici et al. (1961), Butucescu et al (1963) si Ré-
dulescu et al (1966) circa 55 de minerale in care se includ si cele identifi-
cate cu ocazia cercetirilor noastre. In cadrul lucririi se adne noi date
asupra haturii mineralelor si a raporturilor lor spatiale care permit stabi-
lirea ordinei de depunere a acestora, inclusiv asupra temperaturilor de
formare a acestora.

Dupid compozitia lor chimicd, deosebim in acest ziedmint urmitoa-
rele grupe de minerale :

a) Elemente native : aur, argint, stibiu, cupru;

b) sulfuri, sulfosiruri si compusi similari : galens, blendd, wurtzit,
pirotingd, piritd, calcopiritd, covelind, calcozind, marcasitd, mispichel,
tetraedrit, stibind, freibergit, pirargirit, proustit, si stefanit;

¢) Telururi : altait, hessit, petzit si sylvanit;

d) Halogenuri: fluoring;

e) Oxizi si hidroxizi: cuart, calcedonie, opal, oligist, magnetit
(muschetovit), goethit, tenorit si limonit;

f) Sulfati: baritini, goslarit, chalcantit, hexahidrit, melanterit, an-
glezit, mallardit si gips;

@) Fosfati: apatit §i vivianit;

h) Carbonati: calcit, dolomit, siderit, rodocrozit, azurit gi
malachit ;

i) Silicati: adular, sericit, clorit, illit, montmorillonit, dickit i
caolinit.

Urmirirea repartitiel mineralelor componente in cuprinsul umplu-
turii filoniene, a asociatiilor caracteristice diverselor etape .de mineralizare,
inclusiv a particularititilor cristalografice i microscopice ale acestora
permit descifrarea conditiilor fizico-chimice de depunere a mineralizatiei
si evolutia chimismului solutiilor hidrotermale din perioada de minerali-
zare. Dups modul lor de formare, deosebim minerale hipogene formate pe
seaima solutiilor hidrotermale si supergene formate sub actiunea apelor de
-infiltratie. :

Dintre componentele hipogene, pirite, semnalati de Cddere (1925),
Ridulescu (1958) si Butueescu et al (1963), are raspindirea cea mai larsi,
participind la alcdtuirea celor trei tipuri de mineralizatie cunoscute ca $i a
impregnatiilor. Se prezintd sub formia de mase compacte ori cristale izo-
late de 1—5 mm, atingind local chiar 5 ¢cm. Frecvent, pe fetcle sale se ob-
servi coroziuni §i tremii concave, indicind fluctuatii iinportante ale tem-
peraturii de cristalizare. .

% La cristalele bine dezvoltate se identificd formele : (100) s1 (210),

a3

s

mai rar (110), (111), (140), (122) [(221), (320), (421), (513), (756) si
(11 4 0); wltimele mai frecvente in cuprinsul mineralizatiei piritocupri-
fere. Urniirirea frecventei fetelor (100) si (210), respectiv a asociatici aces-
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tora (tabelul 1) aratd ci in culcusul si coperisui filoanelor predoming net
fata de cub, in portiunile mediane asociatia (100), (210), pe cind in porti-
unile centrale ale filoanelor fata (210). Admitind valabilitatea coucluziilor

TABELUL 1

Variafic habitusulul cristalelor de pirilc

Filonul Pipul de mineralizatie Freeventa formelor cristalografice 9,
(100) (100) (210) (210)

Mina 11 Iunie

culcusul si coperisul filonului

Nepomue pirito-cuprifera . 67 25 8
porfiunile mediane ale umplulurii filonwlui
Nepomuce pirito-cuprifer 16 53 31
narlea eentrald a umplulurii filonului
Nepomuc pirito-cupriferi 4 23 73
culeusul si coperigul filonului
142 plumbo-zincifera 70 23 7
portiunile mediane ale umpluturii filonului
142 plumbo-zincifers 27 65 8
parlea eenlrald « umplulurii filonului
142 plumbo-zincifera 16 27 57
Mina 9 Mai
culcusul si coperisul filonului
Sofia plumbo-zincifera 79 19 2
porfiunile mediane ale filonului
Sofia piunbo-zinciferd 37 52 11
parlea centrald a filonului
Sofia plumbo-zincifera : 25 22 53

Tui Sunagawa (1957) asupra zdcimintului cercetat, rezultd cd in etapele-
incipiente ale procesului de mineralizare cristalizarea mineralelor compo-
nente s-a realizat intr-un regim de ricire rapidd, la o alimentare insufi-
cientd cu solutii, deci conditii putin favorabile depunerii minereului. in
etapele urmitoare se ajunge la un regim mai lent de racire, fars fluctuabii
mari de temperaturi si concentratie, cu o alimentare constantd si sufi-
cients de solutii, conditii specifice ultimelor etape. Cresterea in ambele
tipuri de mineralizatic a frecventei fetei (210) in detrimentul fetei de cub,.
indicit mentinerea in ambele cazuri a conditiilor stabilite de Sunagawa si
evolutia lor in acelasi sens.

Urmsrirea frecventei formelor cristalografice in diferite stadii de
- dezvoltare ale cristalelor de piritd, aratd ci la cristalele de 0,03 —0,07 mm.

4 — c. 565
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se identified in exclusivitate forma (100), la cele de 0,12—0,25 mm predo-
ming asociatia (100), (210) iar la cele de peste I mm forma (210) asociati
deseori cu forma (111).

In cuprinsul mineralizatici pirito-cuprifere sia celei plumbo-zincifere
se identified, cite trei generatii de piritd. Cea din prima generatie, localizats
in culcusul si coperisul filoanelor este asociatd in cuprinsul mineralizatiei
pirito-cuprifere eu calcopiritd,, cuart, cenusin, clorit, si local pirotini, iar
in cadrul celei plumbo-zincifere cu cuari; fin granular, cenusiu, adular
monoclinie, mai rar blendd, si galend;. Probabil cit acestel generatii ii
apartine si pirita cubicé ce impregneazd roca gazdi a filoanelor. Ba include
adesea cristale de oligist, flind adesea diaclazati si cimentatd de calco-
piritd; care o si corodeazi. Pirita, din portiunile medianc ale filoanelor este
asociatd cu cuartul, fibros, blendd, galen#, si maveasitd. Cea din a treia
generatie din portiunile centrale ale filoanelor este asociatd {n cadrul mi-
neralizatiei pirito-cuprifere cu cuarts, hidromice si carbonati, iar in cuprinsul
celei plumbo-zineifere cu cuart,, canlinit, calcedonie si bariting, La toate
generatiile de piritd din cuprinsul filoanelor minei 11 Tunie se observy
uneori o slabé anizotropie, asemeneca etecte observindu-se mai ales la pi-
Tita concreseuti cu mispichel.

Caleopirita, citatd de Zepharoviei (1839), Stoicoviei (1950), Tanoviei
et al (1961) si Butucescu et al (1963), cea de a doua componentd prinei-
pali a mineralizatiel pirito-cuprifere si plumbo-zincifere, se¢ concentreazs
in culcusul si coperisul filoanelor. Ea insoteste mineralele specifice celor
trei generatii ale ambelor tipuri de mineralizatie, fiind mai bine repre-
zentatd in depunerile care cilnenteazi minereul diaclazat ori brecifiat din
primele dou# generatii.

Blenda, citatd de Tanoviel et al. (1961), si Butucescu et al. (1963),
furnizeazd alituri de piritd, numeroase date asupra conditiilor fizice de
formare a zdcdmintului. Hste un mineral reprezentativ al minereujui
plumbo-zineifer, fiind rar intilnitd in cuprinsul celui pirito-cuprifer si nu-
mai in portiunile centrale ale acestuia. Ea apare concentrati, de obicei, in
portiunile mediane ale filoanclor plumbo-zincifere, cea mai mare parte a
ei cristalizind in cea de a doua generatie. Caracteristicd acestui mineral
este frecventa ridicatd a incluziunilor de calcopiritd, deseori cu dispozitie
zonarfd, in care alternanfele cu si fird incluzinni sint adesea paralele cu
fetele cristalografice. Mirimea acestor incluziuni variazi intre 1 my si
40—50 my, cele mai fine intilnindu-se in culcusul $i coperisul filoanelor,
iar cele mai dezvoltate in portiunile mediane gi centrale ale acestora. Fard
indoiald cd prezenta incluziunilor fine indicd o ricire rapidsd a umpluturii
filoniene, proprie etapei incipiente a procesului de mineralizare, pe cind
a celor mai dezvoltate aratd instaurarea unui regim lent de ricire, propriu
-etapel finale a mineralizdrii.

In afard de incluziunile de calcopirité din blendi provenite din pro-
cesul de dezamestec, se identificd si incluziuni rezultate din difuziunes
celei dintii in cea de a doua, care apar totdeauna in portiunile marginale
ale granulelor de blendd in contact cu calcopirita masivi. Conform rezul-
‘tatelor experimentale obtinute de Filimonova (1964), aparitia acestora
din urmi se explicd prin mentinerea agregatului mineral nou format o
perioadid indelungati de timp la o temperaturi ridicati — probabil apro-
piati de cea de formare. Atit in portiunile marginale cit si in cele medi-
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ane, blenda feriferd de culoare brun-inchisd cu numeroase incluziuni de:
calcopiritd, este brecifiatd si cimentatd de o varietate de blends neferi-
ferd, de culoare gidlbuie lipsitd de incluziuni de caleopiritd, indicind o di-
minuare & continutului de Fe ¢i Cu din solutiile stadiului final de mine-.
ralizare.

Spre deosebire de blendd, wurtzitul, are o pericads mai scurti de
cristalizare, fiind intilnit printre ultimele componente ale mineralizatiei
plumbo-zincifere. Tl acoperd sulfurile principale, fiind acoperit de calce-
donie, cuart tardiv ori caleit. Descori el se intilneste in depuneri alternante
cu blenda,, indicing variatii ale pH-lui solutiilor de la sfirsitul perioadei de
mineralizare.

Falena, semualatd de Zepharoviel (1859), Cddere (1923), Stoicoviel
(1930) si Ianowu et al (1961), reprezintd alituri de blendd, componenta,
principald a minerentui plumbo-zincifer, fiind insd subordonaty cantita-
tiv acesteia. In caprinsul mineralizatiel plrlto cuprifere ea apare in canti-
tati miei in portiunile eentrale ale filoanelor, in timp ce in cuprinsul celei
plumbo-zingifere ca este raspinditd pe toatd grosiinea acestora, coucentrin-
du-se mai ales in portiunile mediane. Ca §i la piritd si blendi, dimensiunile
cristalelor cresc de la pereti spre centrul filoanelor, indicind incetinirea
regimului de ricire al solutiilor, inclusiv o atenuare a variatiilor de con-
centratie. Frecvent, in cuprinsul mineralizatiel plumbo-zineifere galenay
orodeazi cristalele de piritd, in schimb galena, asociatd cu cuart, fibros,
marecasitdy, wurtzit si sericit din portiunile mediane corodeazi blenda,.
Galena, din portiunile centrale ale filoanclor include sporadice cristaie de-
pirargirit, indicind o imbogitire a sotutiilor finale in Sb 31 Ag. La supra-
fatd ea trece in angleztl, iar acesta in ceruzil.

Marcastte, mai putin rispinditi, sc identifieii microscopic printre-
ultimele componente sulfuroase ale ambelor tipuri de minereun, fiind aco-
perity de caleit i caolinit. Local se intilnesc si depuneri alternante de-
cuart fibros, calcedonie s1 marcasits. Ml(ro&cople se identificd si marca-
sitd, secundara, formatd pe seama piritei, indicind instaurarea in ultima.
fazd a procesului de mineralizare a unor conditil oxidante.

Tetraedritul, scmnalat de Zepharovici (18539), identificat in citeva.
sectiuni provenite din filoanele 30, 60 si 141, alcdtuieste umplutura uwnor
filonase ce stribat blenda si calcopirita ultimelor generatii din minereul
plumbo-zinecifer. Absenta lui in cuprinsul wminereului pirito-cuprifer in-
dick un continut seizut in Sh al solutiilor generatoare, fapt confirmat st
de raritatea stibinei.

Mispichelul, identificat numal microscopic, apare rispindit pe toatd.
grosimes, filoanelor.

Oligisiul, cunoscut in filoanele din mina 11 Tunie, se identificd si el
pe toatii grosimea acestora, imprimind minercului local culoare roscati.
orl genugie. Deseori este partial muschetovitizat.

Pirargirttul se identificd sub formd de inclhiziuni in ultima generatie
de galeng din mina 11 Tunie, Este posibil ca tot spre sfirsitul perioadei de
mineralizare si se fi depus si stefanitul semunalat de Cioflicd (1956) in ace-
lasi grup filonian.

In cuprinsul filonului 143 din aceeasi ming, niinereul plumbo-zinei-
fer este stribitut de filonase cu umpluturd de telurnri semnalate de
Butucescu et al (1963). \Taoroscopu‘ printre acestea se identified altaitul
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sub form# de mase compacte de culoare albi, mai rar in cristale cubice
fixate pe galend ori piritd. Hste acoperit sau cimentat de hessit anizotrop
care-] corodeazs. Microscopic, in asocierea acestora se mal intilneste pet-
zit si sylvanit. Relatiile lor spatiale permit stabilirea succesiunii : altait —
— hiessit — petzit — sylvanit, indicind o sciidere treptati a continutului
de Pb si Ag, insotitd de o imbogitire in Au si Tl.

Variata gam$ a componentelor metalice este insotitd de un numir
important de minerale de gangd, a cdror cunoastere intregegte imaginea
conditiilor de formare a zicamintului.

Cloritul, reprezentat prin pennin, este unul dintre prinecipalele com-
ponente ale mineralizatiei pirito-cuprifere, fiind adesea prezent xi in cul-
cusul si coperisul celei plumbo-zincifere.

Adularul monoclinic se intilneste in asocierea mineralelor din prima
generatie a minereului plumbo-zineifer si mai rar a celor din a doua gene-
ratie. In cuprinsul celei pirito-cuprifere, el se intilneste numai in asocierea
blendei $i galenei din centrul filoanelor, unde a fost depus probabil in
timpul formirii filoanelor plumbo-zincifere.

Cuartul este mineralul de gangé cel mai rdspindit, cu cea mai lungd
perioadd de cristalizare. In cele dou# tipuri de minereu care au putut fi
mai bine studiate, se disting cite trei generatii de cuart. Cel din prima ge-
neratie a minereului pirito-cuprifer apare in asocierea piritei;, calcopiri-
tei; §i cloritului, pe ecind in minereul plumbo-zinecifer cu adularul mono-
clinic, blendei; §i galenei;. Obisnuit, marimea granulelor sale nu depéseste
decit rareori 0,2 mm. Cel din a doua generatie, alcdtuieste irnpreund cu sul-
furile corespunzitoare umplutura portiunilor mediane ale filoanelor, pre-
zentindu-se sub formd de mase compacte cu o granulatie ce oscileazd in-
tre 0,3—1 mm. Cuartul din ultima generatie, alcituind umplutura parpi-
101-‘ centrale ale filoanelor, este asociat in cadrul mineralizatiei pirito-cu-
prifere cu illit, piritd si caleopiritd, respectiv cu caolinit, dolomit si calcit
~In cuprinsul celei plumbo-zincifere. Dimensiunile granulelor sale ating
10—12 em. Este posibil ca aceastd dezvoltare s¥ fi fost determinatd si de
prezenta anumitor microelemente. §

Microscopic, pe lingd cuartul granular omogen, se recunoaste si o
varietate fibroass, mai frecventd la cuartul,, intre aceste doud varietdti
existind §i termeni de tranzitie cu extinctie ondulatorie. Se intilnesc si
cazuri de supracrestere, varietatea fibroasi acoperind cristalele omogene,
adesea idiomorfe, cit si depuneri alternante ale acestora. Admitind c&
varietatea fibroasi a rezultat din transformarea unor geluri de silice,
reiese cd in timpul procesului de formare a mineralizatiei au existat inter-
vale de cristalizare normald cit si ,,momente’ de depunere de geluri sili-
cioase. Faptul cd in cuprinsul filoanelor nu se intilneste opal ci numai cal-
cedonie ori cuart fibros, aratd cd gelurile de silice au fost transformate pe
parcurs.

Calcedonia se intilnegte rar in portiunile mediane gi centrale ale fi-
loanelor plumbo-zingifere in asocierea mineralelor din ultimele dou# ge-
nerabii.



7 MINERALOGIA 81 GEOTERMOMETRIA ZACAMINTULUI BAITA—NISTRU 53

Illitul (fig. 1) este larg rispindit in portiunile mediane si mai ales
centrale ale filoanelor pirito-cuprifere.

Mallarditul a fost identificat de D. Todor (I.P.G.G.) prin efectul en-
doterma de la 700 — 750°C in probele de illit provenite de pe filoanele
Nepomue (fig. 1), efect care dispare la spilarea probei.

450
280
. ) v
o P 395 /\ 705 /
SN S
58

0 950
/ \
Fig. 1. Diagrama termici diferen- | . /\J
tiald a unei probe de illit de pe K
filonul 172. ~
Diagramme thermique d’un éch-
antillon d’illite du filon 172.

100 200 300 400 500 600 700 800 950" c

Fluorina, identificatd microscopic in asocierea mineralelor din pri-
mele dou generatii ale minereului plumbo-zincifer, se prezintd sub formd
gie;_eristale submilimetrice izolate ori mici aglomerdri in cuart.

Sericitul este frecvent intilnit in asocierea mineralelor din a doua
generatie a minereului plumbo-zincifer, asociat de reguld, cu cuart fibros.

Montmorillonitul apare rar in minereul pirito-cuprifer, fiind mai
frecvent in cuprinsul ultimelor depuneri ale minereului plumbo-zincifer.
Este frecvent in piroclastitele de la contactul filoanelor. El acoperd sulfu-
rile si fluorina, fiind acoperit de caolinit.

Baritina, semnalats de Cidere (1925) §i Stoicovici (1950), se identi-
ficd in cuprinsul filoanelor din mina 9 Mai acoperind sulfurile principale
din a doua generatie, fiind acoperitd de componentele celei de a treia
generatii. La cristalele bine dezvoltate se determind formele : (001), (110),
€010), (100), (011), (101), (111) §i (102).
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Carbonatir, reprezentati prin siderit, dolomit si caleit se intilnese in
portiunile centrale ale filoanelor, in asocierca ultimelor depuneri din cea
de a treia generatie.

Vivianitul, intilnit in filoanele plumbo-zincifere din ming 11 Iunie,
se prezintd sub forma de eristale de 1 —3 cm lungime, fixate pe sulfurile ce

100
Z
N o
011 Fig. 2. Cristale de vivianit de pe
" filonul 141.
010 001 010 Cristaux de vivianite du filon 141,
4
3 D
0\ 9
101

tapiteazd peretii geodelor, fiind acoperit de caolinit. Misuritorile gonio-
metrice permit determinarea formelor : (100), (010), (001), si (111), bine
dezvoltate, asociate cu (101), (540), (541), (121) si (221) mai slab dezvol-
tate. (fig. 2). In sectiuni mai groase este bine vizibil pleocroismul : y =
== glbdstrui, « = incolor. 2V == 84°. Analiza termic diferentiald si cea
dilatometricd scot in evidentd corelatia dintre efectele exoterme, endoter-
me si dilatatie.

Caolinitul, asociat local cu dickit, montmorillonit si beidelit, toate
verificate termic diferenfial, este bine reprezentat in cuprinsul filoanelor
plumbo-zincifere §i la contactul acestora.

Gipsul sub formd de cristale cu lungimi de 0,5 —~1 em, are doud pro-
veniente ; una hipogend a cirui cristale tapiteazi peretii geodelor si alta
supergend a cdrui cristale sint fixate pe peretii galeriilor vechi. Se identi-
ficd prin spectrul sdu de absorbtie in infrarosu cu valorile de : 3547, 3400,
2629, 1141, 1115, 661 si 601 v (cm™2) si prin liniile sale de difractie de la :
1,62; 1,78; 1,81; 1,87; 1,905 1,995 2,07; 2,21; 2,68; 2,78; 2,87; 3,06;
3,87 si 4,29 dn.

Pe lingd mineralele prezentate, la nivelul orizonturilor superioare a
mai fost semnalatéd prezenta stibiului (Hauer et al 18535), argentitului si

rodocrozitului (Ackner 1895), stefanituluni, stibinei 51 proustitului (Zepha-
roviei 1893).

Diagraimele de cristalizare ale mineralelor componente din cele doud
tipuri de mineralizatie studiate sint prezentate in figurile 3 si 4.

Ca minerale supergene se identifics :

Covelina, semnalatd de Stoicovici (1950), acoperd sub formi de
poighite calcopirita din zona de oxidatie, fiind asociatd cu malachit gi
azurit.

Limonttul, intilnit sub formd de stalactite si stalagmite pe galeriile
vechi sau pseudomorfozeazd pirita din zona piliriei de fier a cirei grosime
depéseste local 30 m. La nivelele superioare ale filoanelor plumbo-zincifere
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el poate fi gisit si sub forms de depuneri alternante cu cuartul,, ceea ce
aratd ¢ depunerea sa a inceput incd la stivsitul perioadei de mineralizare.

Goslaritul si hexahidritul, alb-laptoase, verzui, brune ori alb#strui
acoperd sub formi de cristale fibroase de 1—35 @n lunghne, peretii galerii-
lor vechi. Microscopic, se determind doud minerale; unul rombic cores-

{\ o \-\;I\\ I

l .
\\ | ‘\f

0700 200300 400 500 @ ity B 900 1000° C

Fig. 5. Curbe termice diferentiale a asociatiei goslarit-hexahi-
drit de pe galeria directionali a filonului 142, orizent superior.
Courbes thermiques différentielles de I'association goslarite-he-
xahydrite située dans la galérie le long du filon 142, horizon supérieur.

punzind goslaritului si altwl monoclinic cu ¢: o = 20°; 8 = 94°; (100):
:(001) = 86°, maclat polisintetic, corespunzind hexahidritului. Prezenta
acestor doudi minerale este confirmatéd si prin analiza termicd diferentials
(tig. 5).

Melanteritul, verzui-albastru, alciituieste frecvent depuneri stalac-
titice si stalagmitice pe traseul galeriilor pardsite. Natura acestui mineral
ze verificd prin analiza termicd diferenyiald, cu efecte cndoterme la:
220°, 325°, 645°, 800° si 900°C, corespunzind dupi A. Dinescu siT. Dene
(I1.P.B.) formulei: Zn, .Fe, ,,Mn,,,Cu, (550, -TH,O0.

Acest mineral este un termen intermediar din seria izomorfd gosla-
rit-melanterit-mallardit-pisanit.

Pentru explicarea formirii mineralelor supergene prezentate, au
fost executate de citre D. Tintild si D. Dobrotd (I.P.G.G.) doud analize
chinmice a doud probe de api de ming colectate de pe filonul Nepomuc (A)
ming 11 Junie §i filonul 50 din mina 9 Mai (B), ambele provenind de pe
orizonturile inferioare.

Se constatd o strinsd legdturd intre natura mineralizatiei, chimismul
apel de mind §1 natura mineralelor supergene, Continutul ridicat in Cu si
Zn al acestor ape (tabelul 2), pune problema valorificirii lor.

Pentru explicarca mecanismului de solubilizare al elementelor chi-
mice din zidcamint, s-au efectuat la catedra de microbiologie a Universi-
tatii din Bucuresti analize ale apelor evacuate prin galeriile Cimpurele
si 9 Mai (tabelul 2), identificindu-se Thiobaccillus feromtdans si o varie-
tate de Ferrobaccillus ferowidans, care pe 1ing# solubilizarea chimic con-
tribuie la eliberarea elementelor chimice din mineralele primare.
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TABELUL 2
A B
pH 6 2.6
Rezidiu fix la 180°C 648,0 g/kg api 536,0 g/kg apa
Continutul
Componente - -
g/l I milivali | g/ | milivali
{ i :
Anioni
cl- 7.1 0, 2000 7,1 0,2000
| so,~~ 376,8 7, 8446 200, 7 4,5948
] HCO,~ 134,72 2, 2000 231, 8 3, 8000
Cationi
Na* 3,0 0.1459 8,9 0, 3899
K+ 7.5 0,1917 5.7 0,1458
NH,* 3,0 0,1662 abs —_—
Catt 134,0 6, 6000 132,2 6, 6000
Mgt 31,6 2, 6000 3,5 1,2800
Fett 15,1 0, 5408 5,0 0,1791 .
At 0,7 0,0258 0,2 0,0074
Cu™* 9,5 0,1492 2,3 0,0362
Phtt 0.1 0, 0004 1,6 0.0077
Zntt 0,2 0, 0031 6,5 0,1003
Duaritatea in grade germanc: 26 22

Date de geotermometrie

Continuind cercetirile paleogeotermometrice incepute de Pomir-
leanu et al (1961) s5i Boreos (1964), efectuate aspra cristalelor de cuart si
blendd, in cadrul lucrdrii de fatéd se adue noi date geotermometrice, extin-
zindu-se asupra calcitului, baritinei, galenei si vivianitului din mina
11 Tunie. Misuritorile efectuate prin metoda omogenizirii asupra minera-
lelor din umplutura filoniand si peretii filoanelor sint prezentate in tabelul
3, iar cele prin metoda decrepitéirii in tabelul 4.

Se vede cid temperaturile de cristalizare ale mineralelor din cuprin-
sul mineralizatiei pirito-cuprifere, cu excepiia caleitului, au cristalizat intre
260° si 360°C, cele ale componentelor mineralizatiei plumbo-zincifere intre
2490° i 330°0, iar a celei auro-argentifere intre 219° si 280°C; potentialul
energetic scizind in ansamblu paralel cu evolufia procesului de depunere
a mineralizatiei. Este demn de remarcat faptul ci baritina, caleitul si vi-
vianitul au cristalizat la nivelul de temperaturd al mineralizatiel auro-
argentifere. Aceeasi scidere se nrméreste si la fiecare tip de mineralizatie
de la prima la ultima generatie; in cuprinsul mineralizatiei pirito-cupri-
fere temperatura sedizind de la prima la a doua generatie in medie cu
20°C, iar de la a doua la a treia generalie in medie cu 25°C ; in timp ce in
cuprinsul celei plumbo-zincifere aceasta scade in medie de la prima la
a doua generatie cu 27°C, pe cind de la a doua la a treia in medie cu 31°C.
Este evident ci cele doudt tipuri de mineralizafie s-au format in conditii
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TABELUL 3

Temperaiurile de cristalizare ale mineralelor, delerminate prin metoda omogenizdrii

Temperatura °C

319

Provenienta « .|| Mineralul Nr. de
probelor analizat, deter- . . .
(filonul) parageneza minari Media Minima Maxima
1 2 3 4 5 6
Mina 11 Iunie
A. Mineralizafia pirito-cupriferd
171—172
culcus-coperis Cuart,, Py, G, G 49 319 269 352
171, zona mediand | Cuarl,, P, i 24 302 285 330
171—172 3
centru Cuart, i 23 267 254 298
Media ponderatd orizont superior 96 300 266 336
171—-172 \ Cuarly, Pp- Gy, €1 :
culeus-coperis | 1 67 | 3 302 357
171—172 } Cuart,, P,, CI 24 | 304 284 325
zona mediand |
172 l ’
centru caleit, P, | 5 1 182 160 206
Mcdia ponderatd orizonti zero 151 303 285 332
171—172
culcus-cope:is Cuart,, P, G;, C1 57 343 317 > 350
171
zona mediani I Cuart,. Ps. C, L2 320 296 340
171—172 | '
Centru ! Cuari ; 42 308 283 339
171 |
cenlru } Baritini, P, | 19 236 193 303
172 i i
centru [ Calcit, P, | 12 186 180 196
Media ponderati orizont inlermediar 151 304 280 303
171—172
culcus-coperis Cuart,, P, Gy, C1 66 353 313 > 360
171—172
zona mediand Cuart,, P,, C, | 33 331 304 356
171—172 |
centru Cuar(, ¢ 126 298 281 323
Media penderatd orizont inferior 245 291 348
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