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PART ONE

GENERAL
by

M. Borcoj. G. Uduboga, M. Sandulescu, H. Krautner
S. Nastaseanu. C. Bitoianu. S. Radan

I. INTRODUCTION

The Map of the Mineral Resources - scale 1:1 000 000,2nd
edition - represents a new stage in the knowledge of the distribu-
tion of metalliferous and nonmetalliferous mineral resources &s
well as of caustobiocliths in the territory of Romania. The progress
achieved is pointed out by both the increased number of mineral
deposits represented - 932 (including the deposits omitted) as
against 443 in the 1lst edition (1969) - and the thorough geologic-
al characterization of each deposit or occurrence in the explana-
tory text of the map.

The geologicel units related to the most significant zones
with mineral resources - some of them considered as classical -
are represented on more detailed regional maps. These 33 represen-
tative areas with mineral resources complete the map contents and
point out the significant relationships between the geotectonic ,
structural, lithological elements, the evolution of the metamorph-
ic and magmatic processes and the favourable conditions of forma-
tion and location of the mineral resources; at the same time the&
indicate some qualitative prognostic aspects which complete the
regional data of the map.

As its main aim is the genetic systematization and spatial
distribution of the deposits, on the map scale 1:1 000 000 as well
as on the detail maps with the representative areas, the occurren-
ces of different types of mineral resources are plotted, without
references to their size, stage of knowledge or their degree of
assessment. Besides mining or mineable deposits, exploited or aban-
doned deposits, also prospecting targets and small occurrences of
special scientific interest have been included. Therefore all
significant occurrences can be found on the map. Terms as deposit,
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occurrence have only a geological meaning, irrespective of whether
they -are economically important or not.

The 932 localities represented on the map are given in the
increasing order of their numbers. The detail maps increase to
1084 the total number of the plotted occurrences.

The mineral resources have been represented on a aimpliriéd'
tectonic background adopted écccrﬁing to the Tectonic and Geologic-
el Mdaps of Romania, scale 1l:1 000 000. For the most imporiant
zones with mineral resources the detail maps give supplementary
information on the geological setting end the host rocks. In order
to facilitate repid information on the.main geological and econom-
ic elements three lists are given in the explanatory text; they
contain supplementary descriptive data as well as classification
regarding genetic and compositional tyﬁaa.

The density, variety and systematization of the data suppli-
ed by the map of iiineral Resources scale 1:1 000 000, the detail
sketches with the representative areas , as well as the explanato-
ry text, give the possibility of choosing specific data for the
reorganization of the whole material according to other criteria
which should lead either to a thorough study of particular aspects
or to metallogenetic and prognostic considerations. Thus, the map
with its explanatory text could be useful to & large number of
specialists . The great complexity of the geological evolution in
Romania gave rise to some very well-known and classical ore depos-
its (Sécdrimb, Rogile hlontani, Luseariu, Baia Sprie, Wloldova Noud,
Ocna de Fier, Bdlan, Teliuc-Ghelar, Iacobeni, ete.), cdal deposits
(Petrogani, Anina, iotru, etc.), salt deposits (Tirgu Ocna, Slidnic
Prahova, Ocna ilureg, Ocna Dej, etc:), oil and gas fields (uoreni,
Mloinegti, Sdrata Konteoru, Transylvanian gas fields, etc).

For the elaboration of ‘the map and explanatory text both
published materials and data from the archieves of the institutes
and enterprises of the llinisiry of Geology, ilinistry of Petroleun
and Ministry of lines were used. Turning to account most of the
present sources of data, the 2nd edition of the llup of the kiinera.
Resources scale 1l:1 000 000 reflects the actual stage of knowledge
and may be useful for further development of the main research
directions in this domain.
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II. MATN STRUCTURAL UNITS OF THE ROMANIAN TERRITORY

Generally, the mein geotectonic domains of the Romanian ter-
ritory are represented by the Alpine orogens and their contempora-
ry platforms. The former comprise the pericratonic Carpathian Cro-
gen and the intracratonic North-Dobrogean Orogen, and the latter
include the Moldavian, Scythian and Moesian platforms. The base-
ment of the platforms is of different ages; among them only that
of Assyntic age crops out.

A. The Platforms

The oldest platform of the Carpathian Foreland is the kiolda-
vian Flatform, which represents @& sector of the south-western part
of the East European Platform.The platform basement, cata-mesczon-
al, with granitic intrusiona, was consolidated during the Svecofe-
no-Karelian cycle and in places regenerated during the Gothian cy-
cle. The platform cover starts with Vendian sedimentery formations,
followed by several Paleozoic (Cambrian, Ordoviecian ?- Silurian) ,
Mesozoic (Upper Jurassic-Eocretaceous, Upper Cretaceous) and Terti-
ary (Neogene, beginning with the Badenian) sedimentary sequences.
The Vendian and Paleozoic deposits are mostly argillo-siltic or
sandy-quartzitic, with calcareous episodes, and the Neocretaceous
ones are calcareous-detrital.The Neogene -~ sandy-quartzitic, anhy-
dritic in the base (Badenian) - is generally of molasse-type in the
Sarmatian-Plioceme time-span.

The boundary of the Moldavian Platform is marked by important
transcrustal tectonic accidents extending also outside the Romani-
an territory both northwards and eastwards. The basement and cover
of the platform are fractured by faults striking approximately N-3,
along which the platform plunges graduslly under the outermost nap-
pes of the Carpathian Orogen; several major fractures, with an E=
striking, cut up the southern part of the platform.

At the exterior of the lMoldavian Platform, west and south of
it, is developed the Scythian Platform; its basement is less known
in the Romanian territory and is presumed to be consolidated espec-
ially during the Caledonian orogenesis and partly regenerated
during the Hercynian one. The platform cover starts with lilddle De-
vonian .sedimentary formations or Permian molasse deposits. The lie-
sozoic formations are represented in the platform cover by sequences
assigned to the Triassic, Liddle and Upper Jurassic (mostly argil-
laceous) and Lower Cretaceous (marly-calcareous). The Heogene is
common to the Seythian and Moldavian platforms.In the Romanian ter-
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ritory the Scythian Platform corresponds to the Pre-Dobrogean De-
pression, which constitutes an element of its cover.

Between the continental shelf of the Black Sea and the Siret
River, the Scythian FPlatform is overthrust by the lNorth-Dobroge-
an Orogen; westwards, under the Carpathian lappes, it comes into
contact with the Moesian Platform along the Trotug Fault.

South of the Scythian Platform or south of the Worth-Dobro-
gean Orogen the lioesian Platform is developed. The basement of the
loesian Platform crops out in Central Dobrogea, where it comprises
the formations of the Assyntic (Cadomian) orogenesis, represented
by the greenschists series (anchimetemorphic flysch-type deposits).
The basement of the greenschists in Central Dobrogea, or of their
equivalents in South Dobrogea, consists of mesometamorphic forma-
tions resulting from one or several pre-Cadomian orogeneses. In the
central and western part of the lMoesian Flatform, west of the Intra-
Moesian Pgult, the basement is less known, being built up of meta-
morphic formations, probably of pre-Assyntic age.

The cover of the lioesian Platform is represented by Paleozoic
and Tertiary deposits which, in many sectors, exceed several thou-
sands metres in thickness. It begins with Ordovician (or Cambro-
Ordovician) sandy-quartzitic formations, overlain by Silurian(silto-
argillaceous), Devonian (carbonatic and evaporitic) and Carbonifer-
ous (calcareous and detrital) deposits. The next sedimentary ¢ycle
starts with Permo-Triassic detrital formations, followed by carbo-
natic (lild-Triassic) and detrital (Neotriassic) formations with e-
vaporites; aclid and basic effusive rocks are associated to this cy-
cle. The detrital Middle Jurassic is overlain by Neojurassic and
Eocretaceous (predominantly calcareous), Upper Cretaceous (carbonat-
ic detrital), Socene (calcareous), and Neogene (mostly molassic)
deposits. The last ones, like all the Heogene deposits of the plat-
forms, are common with those of the Carpathian Foredeep but of dif-
ferent thicknesses.

The ruptural tectonics, which affects the lloesian Platform,is
dominated by two fracture systems. North-east of the Intra-Moesian
Fault the principal fractures strike NE-SW, and west of this feult
they trend especially E-i. Second-order faults intersect more or
less orthogonally the two above-mentioned.systems.

The mineral resources are especially related to the platfoma-
cover (hydrocarbons, coazls, nonmetelliferous substances). In the
metemorphic basement of the platforms only iron apd base metal ores
are known in Central and South Dobrogea,
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Situated in the Carpathian Foreland, the North-Dobrogean Dro-
gen has an intracratonic position, lying between the Scythian Plat-
form, in the north, and the Moesian Platform, in the south., The pre-
Alpine formatidns were deformed during several orogenic cycles -
pre-Assyntic, Assyntic (Cadomian), Caledonian, and Hercynian - ac-
companied by mesozonal (the first two) and epizonal (the third)
metamorphic processes, or by anchimetamorphism (the last). Several
generations of pre- and post-Carbonife.rous graniteé were intruded,
followed by Permian acid effusions. The pre-Alpine megmaetic rocks
mainly crop out in the innermost unit of the North-Dobrogean Orogen
- the lidcin Happe.

liesozoic deposits are apt to be found in all .the three Alpine
tectonic units of North Dobrogea: the lldcin, Hiculitel and Tulcea
nappes. In the ificin Nappe, the Triassic and Jurassic formations
appear in places. In the Niculitel Happe the Triassic formations
develop predominantly in calcareous facies and end with orian
flysch deposits; Triassic (iliddle and Upper) basic and/or acid rocks
are frequenily found in this unit. In the Tulcea Happe the Triassic
formations are calcareous; they are overlain by a Lower Jurassic
flysch and liiddle Jurassic argillo-siliic deposits or Upper Juras-
sic calcareous ones. Veins of basic and acid eruptive rocks occur
within restricted arcas.

The three above-mentioned Alpine units were successively
overthrust from the inside outwards, as early as the Lower Jurassic
(0ld Kimmerian tectogenesis) and resumed in the Neocomian (Late
Kimmerian tectogenesis) or Barremian-iptian.

The Upper Cretaceous deposiis of the Babadaeg Synclinorium
(sandy-calcareous) unconformably overlain the Alpine structural
elements of North Dobrogea, constituting their posttectogenetic
cover.

The North-Lobrogean Orogen extends north-west of the Danube
in the North-Dobrogean Promontory, overlain by Neogene deposits.In
this sector only the lidcin Nappe is represented.

The existing mineral resources (barytine, iron and
base metal sulphides) known up-to-now within the Worth-Dobrogean
Orogen are related to the Mesozoic magmatic activity.

C. e

liost of the Romanian territory corresponds to the Carpathian

units and the associated depressions. Taking into account some
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specific characteristics, the Carpathian Orogen can be divided
into internal zones (Dacides), external zones (liocldavides), post-
tectogenetic molasse depressions-and the Foredeep. The subsequent
Neocretaceous-Paleogene and Neogene magmatites intrude or overlie
the internal zones.

The pre-ilpine formations constitute most of the tectonic
units of the internal zones (Dacides). They are the result of suc-
cessive cycles of Upper Precambrian and Paleozoic (Lower and Lid-
dle) tectogenesic and metamorphism. The Precambrian cycles include
mostly medium grade melamorphic rocks frequently overprinted by
younger eventis whereas the Paleoczoic metamorphic rocks are general-
ly low grade . Sometimes the metamorphic rocks are penetrated by
Precambrian and/or Paleozoic granitoids, some synkinematic, others
(most of them) tardikinematic or postkinematic. Basic and ultira-
basic igneous bodies appear in the South Carpathians.

With few exceptions (Silurian, Devonian and Lower Carbonifer-
ous formations of the Danubian Domain), the oldest sedimentary for-
mations of the Carpathians belong to the Upper Carbonifercus &nd
Permian. They are represented by Hercynian molasses in places as-
sociated with acid and basic effusive rocks (Apuseni liountains ,
South Carpathians).

The Mesozoic formations of the internal folded zones are
mainly represented by sedimentary rocks. The detrital rocks are
widespread in the Lower Triassic, Lower and lliddle Jurassic and Up=-
per Cretaceous. The carbonatic formations are found especially in
the liiddle and Upper Triassic, Upper Jurassic and Lower Cretaceous.
Flysch-type deposits occur in the internal Carpathians in the
Tithonian-Lower Cretaceous time-span and partly in the Upper Cre-
tacecus. In the external Carpathians the flysch-iype deposits
prevail almost in all tectonic units, in the Lower Cretaceous-
Lower Miocene (inclusive) stratigraphic interval.

In some units of the internsl Carpathiens, grouped into two
tectonic sutures, liegsozoic basic, in places ul%rubaéic magmatic
rocks are developed. ilost of them are of Jurassic age, others are
of lilddle and Upper Trlassic age. Other types of llesdzoic maguatic
rocks are the alkali rocks occurring in the East end South Carpath-
ians.

The tectonic units of the internal Carpathian zones are aver-
lain by posttectogenetic (posinappe) covers, consisting of sedimen-
tary rocks, mostly detrital and more seldom calcareous.

The Alpine tectogenesis developed in the Carpathian area
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during two different periods. The first period includes the Creta-
ceous tectogeneses (.lesocretaceous, pre-Gosau, laranian) and re-
presents the Dacidic period. The second one, lioldavidic, consists
of liiocene tectogeneses (0ld Styrian, Lete Styrian, lioldavian).The
Alpine deformations led, both in the intermal and in the external
Carpathians, to the formation of nappes of different types and of
high and very high amplitude, In the internal Carpathian zones, the
nappes are of several types: basement nappes, obduction nappes and
cover nappes. In ihe external Carpathian zones only cover nappes
are found.

Two major Neogene molasse depressions are superposed over
the internal Carpatﬁian zones: the Transylvanian Depression and
the Pannonian Depression (its eastern margin in the Romanian terri-
tory). Intermontane, also leogene, depressions are developed either
isolated or associated with the margins of the avove-mentioned ma-
Jjor molasse depressions.

The Carpathian subsequent subduction magmatism (calc-alkali)
contains Neocretaceous and Panleogene products, encompassed in the
western part of the South Carpathians ond in the Apuseni ilountains,
as well as Heogene products, which form two volcanic arcs: an ex-
ternal arc inside the iast Carpathians, and an internsl one in the
Apuseni llountains. The latter contains magmatic products which can
establish s link between the first and second period of the subse-
quent magmatism.

The Carpathian Foredeep consists of two zZones : a folded in-
ternal zone (superposed on the outermost iioldevidic nappes) and &
nonfolded externsl one (superposed on the Foreleand). The foredeep
is built up of molasse deposits of liiddle Seraaiisn-Pleistocene
age; they are subsequent fo the most racent thrust processes (Intra-
Sarmatian), which deformed the external Carpathian zones.

Within the Cerpathien Crogen the existing mineral resocurces
gre to be found in oll its major units end =lmost et all streti-
graephic levels. The pre-:lpine metamorphic tnd magmatic formati-
ons, as well as the .lpine megmatic formations comprise ferrous,
base metal and nonmetalliferous ore deposits., The Upper Paleozoic,
kesozoic and Tertiary scdimentary formations are linked with ac-
cumulations of hydrocarvons, coals, nonmetalliferous substances
and, more rarely, ferrous and base metal qnes. The large genetic,
morphologic and structural variety of the mineral resources in the
Carpathiens give a first-order theoretical and practical signifi-
cance to this orogen.
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III. DISTRIBUTION OF MINERAL RESOURCES

represents a first basis for the diversification of the mineral re-
sources, some of them (gold, salt, iron, etc.) being knovn and
mined for two thousand years. The list of the mineral resources
comprises a large number of genetic types, formed during a long geo-
logical evolution as a result of processes generating magmatic, se-
dimentary and metamorphic mineral deposits. The variety of genetic
and compositional types is thus due +to both the different ages =
involving the special significance and sometimes the specializati-
on of the metallogenic epochs or provinces - and the partial super-
position of their development areas. Although it is difficult to
specify their extent, the remobilization processes could have played
an important part in the chemical and mineralogical diversification
of ores, at least in some zones such as: the Rodna, Bihor, Metali-
feri, end Leaote Mountains. i

The most important ore types were formed during the Karelian
eycle (1), by Middle Proterczoic sedimentary-megmatic processes(2)
due to the Middle Proterozoic metamorphism (3) related to the Upper
Proterozoic-Cambrian sedimentary-magmatic events, and under various
geological conditions specific to the Variscan cycle (5); the Alpine
cycle includes almost all types of mineral resources, being the
most important metallogenetic cycle (6).

l. In the Karelian structures in the basement of the loesian
Platform metamorphosed stratiform iron ores of Krivoi Rog type are
preserved in South Dobrogea (918, Palazu lare).

2. The metallogenesis of the sedimentary-magmatic cycle es-
gigned to the Middle Paleozoic is characterized especially by Pb-In
ore deposits hosted by carbonate formetion in the upper part of the
Carpian sequence, both in the Rodna lts (50, 56, 57, Fig.3) and in
the Fégdrag Mts (148). In the median part of the mentioned sequence
stratiform manganese ores, of a lesser importance, occur in the Se-
menic (228), Sebeg (165) and Lipus (41) Wountains. In the lower part
of the same pile small lenses of oxidic iron ore are associated with
amphibolites as for example in the Poiana Rusca Mts (201,220, Fig.3).
Syngenetic concentrations of sulphides, magnetite and baryte were
reported only from Central Dobrogea (910). letaultrabasites with
niccel minerals appear in the Surianu (166), Cdpatinei (160) and
Bast Piagdrag (139) Mountains (Fig.7). 4ll these syngenetic strati-
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form and magmatic ores were regionally melamorphosed in the alaan-
dine amphibolite facius, during a teciogenesis assigned to the
Greenvillian-valslaadian event. Liter oa, taey nave been affected
by the metamorphism and tectogenesis of youager cycles (darly Ca=
ledonian, Variscan, alpine). Therefore they displey a polyuetamor-
phic charaecter.

3. The metemorphism of the sequance assigned to the .iddle
Proterozoic generated in the Carpian crystalline series graphite
concentrations within the Danubian of the Paring lits (161-164),
muscovito~ und feldspar-vearing pegmavites withia tne Getilc Happe
in the Banat (219, 222, 223, 234, 238, 258, Fig.l0), Loiru uts(l53-
158) and Cindrel Lits (157), within the Hodina .ijappe in tne Rodua i
(58, Fig.3), in the #freluca dassif (39, 40),and within the Bihor
autochthon erysialline formations of tne Giluu uits (375,376). The
Cindrel lits pegmatites are also significant for spodumen (157) oxr
beryl (138). Sowe of the peguatitic dykes in the Preluca iits and
particuli»ly their peripheral plagieplitic uones were later hydro-
thermally argillized and graded into ventonite (42).

. iWetamorphic quariz dykes (22>, 226, 229) cccur in the Banati
and kyanite concentrations are knovm in the Cindrel (156,1359) and
Pagarayg (149) Lts.buring youﬁgercvv:prin;s retrogressive pnenomens
had gsome metallogenetic significance by golid concentration in meia-
morphic quartz veins (152) and oy toe szlcitization of dolomitic
(90, 96) or basic and ultrasasic (221, 237) roc«s.

4+ The metallogenesis of ihe Upper Protercozolc-Comoriaen sedi-
mentary-magmaiic cycle is characterized especislly by tkhe province.
of syngenetic pyrite and base metal sulphide ores of Huroko type
8.1. (43, 45-48, Pig.2;76, T, T3, T4, TT, ¥iz.4; 103-105, Fig:o)
agsociated with the Cambrian rayolitic volcanism ol thez Tulghey
Group in the Hast Carpathians. Due to intensive mining “our @muin
types of sulphide deposits were recognized relying on tne ore depo-
sition process. In the same Cambrian sequence (Tulgheg Group) of
the Cast Carpathians, a wide zone wiih syngenetic mungunese ore de-
posits (Iacobeni type)(o3, 66-89, 81, 82-B4, Pig.4; 9L1) occur in
association with o formalion of graphitous gquartzifew (meisiydites).
4% the same lithositiratigraphic level there uppear also suratifornm
baryte ores, in places aszociated with pyrite and sphaleriie con-
centratvions (60, Fig.4). Jome stratiforu pyrize, pyrrhotine and
sphalerite (200) ore deposits in the Poiena Ruscu ute (Fig.9) are
related to the initial oasic wvoleanism. 4ll iae meationed syngenetn-

ie ores underwent an cdoarly Caledonian regional mezamorphisin in the
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greenachists fecies and were locally alfected by the Variscan meta-
morphism and the Alpine tectogenesis.

5. The Variscan cycle is characterized by a metallogenesis
more diversified as regards both the types of ore deposits cnd the
genetic affiliation. The mosti lmportant are tiie sideritic ores of
Teliuc-Ghelar type in the Poiana Ruscd uJts (194-196, 202, 208,Fig.
9), defined as a carbonate equivalent of the oxidic Lahn-uill typs
ores. Small-sized nematiiic and magnetitic concentrations of Lann-uili
type are genetically afrillated to tne same Devonlan vasic volean-
sim of the Foiana Rusca ilts (203, 204, 206, Fig.9). similar ores,
but in a geologically different environment, appeer a. ifusaia, in
the Bistriga iits (61). Syngenetic siratifora pyrite and sulphige
ores, of a minor interesi, occur only in the Rodna iits (91, Pig.3).
a particularity of the orss reluted to thne Paleqzoic mecamorpnites
consists in the hydroshenaﬁl orc depoesivs relaved o the Lower Cer-
voniferous wmetarhyoiites ofi tne uurthern soiana Rusca mts; T&pid&l
representatives are the uduncelu uic lead-zinc ore deposicz (192)
and the Vegel base netar sulpaide ores (191, rig.9). The above-mci-
tioned syn- and epigenetic ores underveni a regional metalosphisn
in the greenschisi facizs during the Judete phase. In inis process
the unconformable Yo and Zn oress at iiuncelu Liec were aosiliy woulli-
zed on the metamorpghic schistosity. Tule concentratlions were pene-
rated by the Vuriscon melwaorphism in ine Upper Corboniferous delc-
mives of the roiana Rusca Livs (197-199, 207) aad in the wetaulira-
vasites (211, Pig.9). The Variscan c¢ycle also includes some veln
mineralizations with lron carvoantes and bosze netel sulphides, bou-
dined and deformed, whica erop out in the norzhern port of the Jasi
Carpavinians (49, 62). Hydrothermsl copper miaeoclizatioas, of w
lesser iuporisnce, appeur in the Hignly Wis conuecied wiith the Her-
eynian granitoias (39G). Yhe Yeleozole ulirvasssites of tae Jouin
Banct contala soue suull chioondite deposiss (Boz, 2466, 268, fiz.12)
and in placss usvesios concenirations (244, 2d7).

. The alpine orogoaesis guva rise Lo Laportuilt SLlueiucu:
camplicuiions, grneyuiling endogene aud exoponc conGitions uvous-
zule for tne crcuaulation of metallifvrous and nomussalliferous

alpalut Tegodrces.

The Wrinsaic geid “mﬁmﬁniaea of Loxth Douldgre ure accoapeni-
ed Ly wuryic eud ouse weiul sulphide ore desosivs (9US-908,10:.2G).
Fredoainsatly heanviiic ivon ores arfe found av lulia (909, Pig.20),
vut their gen-zis is siill under discusuion. ,

In Jozth Dedrogud waolia accwwletiods (90i) oceciy us a
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result of nydrovhermnl end/or supergens alterction of quariz por-
phyry veins.

In the ophiolitic rocks of the iletaliferi uowiltains thele arc
local Fe-Ti-V liquid-megmatic concentrations (229, 303,#ig.13) rud
occurrences of Wi mineralizatioas of the same origin (305 i) asszo=-
clated with gabbroic bodies of the first tholeiitic evoluiion phase
of the ophiolitic magmatism. Cyprus-iype volcanic concenirations
(291, 292, 294) - some of thew partly regenerated maguavically(300;
- or hy@rntherm&l mineralizatvions predominantly veins (301, 302 i,
fig. 13) were formed in connection with the basaltic volcanics of
the same phase.Ure dercsits assimilated to the kuroko genetic
type are known at Voria (308), genetiecally associated with the
island-arc calc-alkali volcanisim of the lasi evolution phase; the
Valea Lungd high-teuperature copper mineralizations (309) are pro-
bably of the same genetic affiliation.The vein concenirations of
quartz-molyedenite, pyrite+Cu,Pb,Zn of Udvirsin and Cerbia (293,
237) are located in granitoids whose K/Ar ages indicate time-spans
corresponding to the Lower Cretaceous, thus being older ihan the
Banatites.

The metallogenesis of the Ditrdu elxaline wassii is very
complex; there exist mineralizations of molybdenum (99), of molyo-
denum and rare eartih ores associated with titanium oxides, sulphid-
es, sulphosalts, etc.(98).

The posimagmaiic activity linked wiih banatites and Heogene
volcanics is highly significant from the viewpoint of both the Ior-
mation of ore deposits and the diversification of the composislonnl
types or ores. It is worth mentioning that from suech ore depesitn
- pyrometasomatic and especially hydrothernel - avoui 20 minerals
(e.g. nagyegite, sylvanite, elluriuwn - as meial and ore -, kremnne-
rite, aandorite, senseyite, fizelyiie, felsbbenyite, rezbanyite,
szmikite, cronstedtite, monsmedite, krautite) have veen described
for the firsi time.

The banatitic metallogen:sis is generally characterized by
pyrometesomaiis iron ore deposits (273, 371, 372,®igs.11,17),
first defined as such by Cotta (1804) at Ucna de Fier, vuse metal
hydrothermal-metasomatic (274,373), metasomatiic coppersiio (285-290
Fig.ll1), lead—zinctau.Ag(209,Fig.SJ or bi-ilo=J/=Cu+B,Au,Ag complex
ore d.posits (394), as well as by other vein mineralizations with
a complex composition - Cu,Pu,in;iu,igtlio,Fe-,such as those in the
South Bihor its (384-391,rig.18), or with & predominanti copper

gharacter in ihe ilorth Bihor ilte (J‘jé}._--ar;'{r:_‘;:.\r copper structures
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(Cutiio,ro,%n) are known only in the Banat (241, 247, 289,rig.ll).
aiiong the nonmetelliferous mineral resources relauted to the banatic-
ic magmatism it is worth mentioning the brucite (398) and wollasto-
nite (394) concenirations of Bihor or the calcite concenirations of
the wetaliferi iits (304,r1g.13), generated by the contact metasoma-
tosis of some carvonatz rocks, ihe hydrothermal zeolites of 3ihor
(395,rig.18), as well as the Valea Chioarului bentonite deposits
(380) formed by the nydrothermal alteration of a rhyodacitic dyke.

The or- depnsiu-  related to the lleogene magaatites are
mainly hydrotnermal, most of tnem occurring as veins; s stockworks
(18, 30, 314, 315, etc.) or metusomatic vodies within metamorphic
limestones or pelitic formations (33, 54, 35, 342, 363); all of them
display a predominant polymetullic character (Pb-Zn-Cu-iu-agiTe,.,
wo). The ore deposits are very diversified, ocgurring as gold de=
posits (5, ir, 19, 92, 323, 330, 335, 341, 358, 361| etc.) and as
gold telluride deposits - specific to the lietaliferi Lits (313,343a,
343, 309, 335 W) very often the mineralizations exhibit a gold—
polymetallic charsetur (au,Ag+¥o,in,Cu) either due to the composi-
tion of the ore (11, 12, 363, 305 a, etc.} or as result of the
zonul developuent of the mineralizations (20, 22, 24, 323, 342,347).
The nre uvponits with a predominant polymetallic chmracier are
nucerous : most of those lound in the Beie were zonz (Pig.l); they
occur @requentiy in tie Wetaliferi wis, too(¥igs. 14, 15, 16).uer-
cury mineralizations, of a .dnor interesi, appear in all the inreo
licogene volcunic zones (4, 118, 353, 35+,figs. &,13).

The nometalliferous minersl rssources relaced to the lleoge-
ne volcanics are relatively frequently found in fhe Sest Cerpashims .
They are represeated oy kuolin in the Oag-Guiii .is <¢3 29, Pig.dy,
south-western purt of the Rodaw Liis (29,00) and tue Hurghite .ixs
(ilo, 113, 119), vuntoanite in the Cag-Gutil il:s (7), Leldspur in
the uetaliferi .ve (302,Fig.ld) end oragonite in tho westeoit  pai
oy che Gurghivw is (1if). They occurced us o resuly of e hydzo-
thermai, possiucly deutveric (V) alveration of souw rhyoliziec (39,
302), perliisic (7), dacitic (v0), aud ancesicic (23, 23, 1lu, 113,
119) rocks or of tn¢ preeipltation from low-vempcrature hydroihera-
al soiutions (il7). Ia the Culiuani its sulphur (69) auc sulpaus +
liqonite (83) concentreciocns ocsur in cudesitic pyroeclusiics. alss
reluted to inc Jeogeas volecmais eciivity are tne buatonite depouivns
in ihe idureg done (310, 311), encoupusszed in the compiex of alde-
sitic pyroclusvics, ve.zonives (170, 260, 820, 622-82y) and zeolites
(26, 802) formed et the expense of the tufl beds, guneraily acid
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(dacitic) intercalated in the iliocene sedimentary sequences of the
Trensylvanian (820, 822-825), Hateg (170), Ogradena-Bahna (260),
Sylvania (802) basins or the Transcarpathian Depression (26). The
grading of the initial cineritic material infto bentonitic and/or
zeolitic rocks is coptrolled by exogene processes (halmyrolisis +
weathering).

Mineral resources associated with the Alpine sedimentary cy-
cle are found both in the orogenic belts and in the platform covers.
llost of them are represented by nonmetalliferous minerals.

In the Neocomian, in the continentel realm, allochthonous ba-
uxite deposits appear in the Pddurea Craiului Wts (405-411,Fig.19)
and in the Bihor Mts (393-401).

Ferrolitic intercalations and lenses (sphenosiderites and
pelosiderites), encompassed in the lower subformation of the black
shales formation {427:492), are known in the Lower Hauterivian-Bar-
remian flysch deposits of the East Carpathians (Audia Unit).

A new continental episode, associlated with the bauxite ac-
cumulations of the South Carpathians (171), is very significant at
the Upper Aptian level.

In the Albian, interesting concentrations of glauconite are
found in South Dobrogea (921) in the epicontinental deposits of the
Moesian Platform cover. In the same area, psephitic rocks with
phosphatic concretions (922) appear in the Cenomanian, and calcare-
ous organogene deposits, chalk (919, 920), in the Campanien-liaas-
trichtien).

Allochthonous bauxite accumulations (363) were formed on the
Precambrian crystalline limestones of the Baia de Arieg Unit(Apuse-
ni Mountains) during an ante-~Upper Santonian epoch. Also in the
continental realm, kaolinitic weathering crusts were formed in the
Ticdu Mts (37) during an snte-Paleogene period with a lateritic
climate (possibly«the same period which generatcd the pre-Santonian
bauxites).

During the Eocene, glauconitic depcsite (374) associated with
concentrations of iron-rich oBlites (374, 377) were formed on the
north-western border of the Transylvanian Basin unde’r epicontinent-
al marine conditions; gypsum rocks (804, 813) precipitated in the
lagoonal domain.

The Oligocene is interesting in the external flysch zone of
the East Carpathians where diatomitic organogene beds (503) appear
in association with menilitic rocks.

The Miocene molasse comprises several lagoonal episodes,which
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have generzted significant deposits of gypsum, halite and deligques-
cent salts. The basal part of the Lower liioccene is represented in
the East Carpathians by concentrations of gypsum (514, 515), salt
(421, 425, 428, 431, 449, 450, 473, 475, 489, 494, 502) and potas=-
sium and magnesian salta (425, 428, 431, 432, 476) and in the fold-
ed 1imb of the Dacic Basin by gypsum (661) and salt deposite (668).
Gypsum beds are also to be found in the upper part of the Lower
lilocene of the Last Carpathians (429, 474, 477, 575, 576). The
second mejor evaporitic episode appearsd mainly during the liiddle
iiocene; it is represented by important gypsum (524) and salt de-
posits (523) in the 3ast Carpathians , salt in the Dacic Basin
(691), gypsum (169, 816, 818), in places with lenses and nests of
alabaster (819) on the north-western and south-western borders of
the Transylvanian Basin, salt in the whole Transylvanian Basin(814,
815 , 821, 845, 864, 850, 897) and the limramures Depression (25).

. The Upper kilocene is characterized by the predominance of
the brackish-water, siliceous orgenogene deposiis (diatomites).
They are encountered in South Dobrogea (923, 924, 926), in the se=-
dimentary cover of the licesian Platform, and in some interwontane
basins of the Apuseni liountains (21). Fresh-water diatomites occur
in the Upper Pliocene of some intermontane basins in the Zast Car-
pathians (121).

During the Pliocene and dJuaternary, as well as during the
recent sedinentary processes, concentraiions of heavy minerals
(Ti, Zr, Fe, iu) were formed in the sandy deposits of the inner
limb of the Carpathian Foredeep, the Transylvanien and Pannonian
basins, along some river courses in the ipuseni lits, Banut, Poiana
Ruscd, as well as in the deltaic and littoral zone of the Black
Ses.

smong the nonmeiclliferous minerael resources there are sever-
al wmineral deposits formed as a result of the postdepositisnal =l-
terations of differcnt origins. Thus, the accumulations of pyro-
philitic schists in the Danubvian Jutochthon (188) wers Jformed by
the weak metamorphic or anchimetamorphic transformation. In the
west of the Transylvanian Basin celestine comes from the diagenetic
glieration of the liiddl: .ilocene gypsun deposits. 11l the sedimente-
ry sulphur accumulations of the Zast European Platforin cover (414),
the CZast Carpathians (525, 577) or the Getic Depression (692, 693)
are the resnlt of the bacterian biochemical precipitation and dia-
genetic recrystallization, the initial rock veing usuelly sulphatic
(gypsum).The supergene alteration could also generate magnesite
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accumulations, of & minor or major interest, at the expense of
ultrabasic rocks in the Almaj Mts (269), aragonite accumulations on
metamorphosed dolomites in the Poiana Ruscé iits (207 a), etc.

x
X X

During the evolution in time of the processes of the mineral
resources accumulations in Romania, generally with a well document-
ed genetic appurtenance, there are cases when the connection
between mineralizations and their sources has been destroyed. The
genesis of the copper (366) and (367) ferriferous mineralizatiions
in the southern part of the KHuntele liare is still uncertain. The
epigenetic character of some ilpine iron (65) or base metal and ba=-
ryte (72, 75, 76,Fig.4) concentrations in the northern part of the
Bast Carpathians is relatively clear but the magmatic affiliation
is still an unsolved problem. The mineralizations in the eastern
part of the Pigirag Uts (137-140 » Fig.T7), predominantly polymetal-
lic, and those in the Leaota lits (142,143, Fig.8), with a complex
character - Co-Cu-Pb-Zn-Au - are highly tectonized; their age and
genetic connection with pre-Alpine magmatities, occurring in both
zones, are still under discussion.The lead-zinc mineralizations of
Jitia (500) exhibit a solitary position; they are probably of dia-
genetic origin, formed under conditions specific to a Sabkha process.
The Sarmatian bentonites of Dobrogea (925, 927) have also an uncer-
tain genesis because of the lacking of any volcanic activity at
this level in the area.

B. Hydrocarbon Accumulations

The areal distribution of the hydrocarbon deposits, regarded
in connection with the great structural units, can be divided into
several groups, as follows: accumulations related to the Carpathian
Foreland (1); accumulations related to the foredeep s.str. (2); ac-
cumulations related to the Moldavidian Nappes (3); accumulations
related to the Transylvanian Depression (4); asccumulations related
to the Pannonian Depression (its basement inclusive) (5); accumula-
tions related to the Transcarpathian Flysch (extremely restricted)
(6).

In scme cases, accumulations belonging to two of the above-
mentioned groups, can be vertically superposed (flysch nappes thrust
over the foreland, foredeep superposed on the Subcarpathian Nappe or
Foreland). In such situation (not too frequent), the separation is
difficult.
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1.The eccumulations related to the Carpathian Foreland (Fig.
31) represent about 40% of the accumulations known in the Romanian
territory. In several cases (507, 509, 512, 513, 542, 543, etc.)
they are common to the Carpathian Foredeep s,str. The lioesian Plat-
form hosts ithe overwhelming majority of the hydrocarbon accumula-
tions of the Foreland. The host structures of the accumuletions
are moderately up to strongly fractured, tabular or slightly undu-
lated, some of them controlled by sedimentogene factors(unconfor-
mities, facial variations, lithostratigraphic pinching out). The
hydrocarbon accumulations are encompassed in the Lioesian Platform
at different stratigraphic levels, from the Paleozoic deposits to
the Neogene ones. In the Paleozoic deposits acqumulations are
found in the Devonian/Eocarboniferous limestones and the Carbonife-
rous arenites. Some accumulations are hosted by the Permian-Trias-
sic detrital series and the Middle Triassic calcareous deposits.A
complex rich in accumulations is represented by the Middle Juras-
sic calcareoua-detritql formations. The ldalm-Eocretaceous series,
predominantly calcarecus, and the:Senonian formations also comprise
hydrothermal accumulations. The most recent deposits including ac-
cumulations are the Neogene ones - especielly Sarmatian - and are
common with the Foredeep.

Qutside the Moesian Platform, hydrocarbon accumulations occur
in the cover of the North-Dobrogean Promoatory (469-499), the Bir-
lad Depression overlapping the Scythian Platform (479, 480, 495)
or the cover of the uoldavian Platform (419, 423, 426, 430) Jithin
the promontory cover, accumulations are encompassed in Neogene for-
mations,in the Jurassic and Neogene deposits of the Birlad Depres-
sion and in the Neogene deposits of the loldavian PFlatform.

The origin of the hydrocarbons accumulated in the Carpathian
Foreland is hardly established. It is not certain if the hydrocar-
bons of these accumulations are of the same age (or close ages) or
of different ages., The existence of important gaps within the plat-
form covers, accompanied by periods of erosion might constitute an
argument in favour of the first assumption. The location of accumul-
lations at different levels, as regards both the stratigraphic age
and the depth, might be an argument in favour of the second one.
The conspicuocus difference between the frequency, complexity and
richness of the hydrocarbon accumulations of the licesian Platform
as against those of the Foreland, determined by the different fea-
tures of the cover of the former, must alsc be emphasized.

2. The accumulations related to the Carpethian Foredeep
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{s.str.) are encompassed in the Sarmatian-Pliocene formations both
in its external zone, nondeformed, and in the internal zone, de-
formed.

In the external zone of the foredeep, accumulations (Fig.30)
are grouped in the median and western part of the bend zone, or its
two asymmnetrical flanks. The structural forms hosting accumulations
are represented by brachifolds, monoclines or homoclines, more or
less faulted. The stratigraphic and/or lithologic traps play an
important part here, as well.

In the internal zone of the foredeep (Fig.29) also occur the
oldest hydrocarbon fields in Romania and, among them, the great-
est ore deposit known in ‘the Romanian territory. The most varied
structures with hydrocarbon accumulations of this structural units
are to be found in the so-called Diapir Folds, lying between the
Buzau and Dimbovita valleys. An important part in the distribution
of the hydrocarbon accumulations is played, in this segment, by the
diapir character of the salt. They are associlated with all types of
diapir anticlines, from the exaggerated ones up to the cryptodiapir
folds, through the overflowvn end outcropped ones. Some accumulatians
are divided into stages and are common to the Subcarpathian Happe
and the folded deposits of the Internal Foredeep, overlapping the
former (e.g. 527, 584, 656, 670), where there also occur accumula-
tions exclusively in the molasse depositis of the Foredeep.

The origin of the hydrocarbon accwaulations situated in the
Carpathian Foredeep seems to be ohviously connected with the Oligou-
cene-Lower [iocene bituwuinous formations which enter into the con-
stitution of some of the hMoldavidic Nappes as well as the Subcar-
pathian, kiarginal Folds and Tarcdau nappes.

3. The accumulations related to the lioldavidic iappes (Fig.
29) are encompassed in the Oligocene and Lower kiiocene formations
of the iiarginal Folds Happe (£xternal Unit) , within which sandy
sequences (Kliwa Sandstone), with high porosity and permeabhility,
ar- developed.

cdaccwnulations are  very Irequently found in the segment which
extends from the Sistriis Half-window, in the north, and the Qituz
Hali-window, in the south. In this area Llhe marginal folds are
overlain by the Tarcau ilappe and the lambeaux de rabotage situai-
ed in front of it.

The accumulations are hosted by faulted anticlinal or fauli-
folds (scales) and in places occur at diffarent levels.- The origin
of the hydrocarbons from the accuwaulations related to the lioldavid-
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ic lappes is obviously connected iwith the Oligocene-Lower Lilocene
bituminous facies, the dysodile schists, for a long time considered
as the main hydrocarbon source in the flysch zone and the Subcer-
pathians.

4, The accunulations related to the Traansylvanlan Depression
(Fig.33) consist exclusively of gaseous hydrocarbons. They are en-
compassed in the molasse formations of the Sarmatian and/or Pan-
nonian depressions. In the Transylvanian Depression the gas domes
are mostly connected with cryptodiapir structures of the Badenian
salis. The anticlines with diapir stocks seated on the margin of
the depression exhibii only very rarely hydrocarbon accumulations.

) 5. The accumulations related to the Pannonian Depression
(Fig. 32), its vasement inclusive, are discontinuocusly spread and
are cncompassed in sedimentary formations of fairly varied ages and
constitutions, including the fissured metamorphic formations of the
basement. The accumulations are especially controlled lithological-
ly and/or stratigraphically and then tectonically, the host struc-
tures being mqre or less fractured.

. 6. The accumulations related to the Transcarpathian Flysch
Zone (413) are encompassed in the Oligocene-Lower Liiocene deposits.’
with the Borsa Sandstone,of the posttectogenetic cover of the Crys-
talline-ilesozoic Zone.

C. Solid Combustibles

within the Hercynian and Alpine structural setting of Romania
were foruwed nuwaerous asccuwaulations of coals and combustible schists,
whose distribution and energetic qualities differ from one zone or
unit to ancther. The list of these accuaulations was made uﬁ on the
basis of the petrographic types: peat(l), lignite(2), brown coal
(3), bituminous coal(4), anthracite(5), carbonaceous shales(6),and
oil shales(7).

l. Peat, a product of the actual sedimentation, occurs spo-
radically in the South Carpathians (903) and the Apuseni llountains
(812). It exhibits accumulations of interest only in the Hast Car-
pathians (84, B6, 100, 111, etc.). €

2. Lignite is widespread in the Romanian territory, locally
constituting noal deposits of interest. The Dacic Basin, situated
in both the Carpathian Foredeep (wWallachian and Getiic zones) and
the iioesian Platform (Horth-Danubian sector), represents one of
the main coal sources of Heogene age. In the Jallachian zone(the
sector between the Trotus and Argesel valleys, Fig.28), lignite
accunulations oceur in: Meotian - as beds of subordinate sizes;
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Pontian(657) - 1-3 beds of 0.80-2.0 m thick; Dacian (540) - 2-3
beds of 0.50-6.0 m thick; Romanian (578) - 1-2 beds of 0.10-1.40 m
thick. The structure of these accumulations is generally very com-
plicated due to the salt diapirism. In the Getic zone (Fig-jz),
weét of the O0lt Valley, the greatest lignite deposits, mined both
in quarries and underground, are to be found in the Upper Dacian
and Lower Romanian (733-761). The number and thickness of the coal
beds decrease gradually from the foredeepK towards the platform.The
structure of these deposits is characterized by folds striking (=i,
affected by numerous faults, in the foredeep sector, and by smaller
or larger p&sins connected with the vertical movements of the blocks
in the platform ‘ares.

The lloldavian Basin, situated in the northern extension of
the Dacic Basin, overlying the Precarpathian Depresgion and the
internal part of the East-RBuropean Platform, contains Sarmatian
lignite formaticns at Falticeni-Boroaia (424), where 1-0 lenticular
beds, of 0.20-1.0 m thick are to be found.

The Pannonian Basin (Fig.33)extends in the western part of
the Apuseni -lountains and South Carpathians. The coal-vearing for-
mations are of different ages : Badenian, at Caransebeg (227)where
there occur 1-5 beds of 0.5-4.0 m thick; Sarmation, at Borod (787)
- 1-2 lenticular bodies of 1-5 m thick; Pontian, in the Simleul
Silvaniei Basin (779-789) - 19-27 lignite beds, over 0.50 m thick,
and at Lugoj (762) where this formation contains 3-10 beds of 0.50-
3.60 m thick. The structure of the coal fields is represented here
by folds with gentle-dipping limbs but affected by a conspicuous
ruptural tectonics.

Besides the mentioned accwnulations, lignite alsc appears
in the Tara Birsei basins, at Cipeni-Baraolt (Fig.z7), where the
productive formatiun is of Liiddle Pliocene age nnd comprises 6-8
beds, of 1-29 m thick, and in the Bilbor and Borsec besins, where
it is of Pliocene-Pleistocene age (93-97) and consists of 1-6 beds.

3. The brown coal is found in rather restricted areas as coir
pared with lignite. It forms accumulations of interest only in thc
Comidnegti Basin, where the coal-bearing formation is of Sarmatian
age and consists of 3-11 beds with thicknesses of G.30-1.75 m. The
tectonics of this vasin is represented by several asymumetrical
folds, affected by -5 strike faulis, which divide the basin into
several fields.

The Pannonian Basin comprises, besides the mentioned liguite
fields, browvm conl in the Brad-Sdcurimb and llehadia-Bozoviei gulfaz.
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The Tebea-Brad brovm coal usccumulations (336) belong to the
Badenian, within which three veds of 0.20-3.60 m thick occur, as
well as to the Sarmatian which displays nine intercalations
among which only two with thicknesses exceeding 0.20-0.95 m.

The llehadia (239) and Bozoviei (242) coal deposits, situated
in the passage between the Pannonian and Dacic basins, of Badenian
age, are built up of lenticular beds of different thicknesses(0.20
=13 m).

The Almag-Agri]j Basin consists of Upper Oligocene-iquitanian
accuaulations (805-Lll). 13 coal beds with thicknesses of 0.30-
0.90 m occur here.The coal fields are confined to the homoclinal
regime of the laleogene and kiiocene deposits with a slight eastward
dipping (6-12°). .

The Tera Birsei Basin contains also brown coal accumulaiions
in Lower Jurassic formations at Codlea-Vulcan and Cristian, where
four coal beds of 0.30-7 m thick are to be found. These xel depos-
its exhibit a complicated tectonics due 1o a system of Alpine nap-
pes which affect the whole région of the Carpathian bend zone.

4. Bituminous coal was accumulated in different tecionic units
of the South Carpathians.

The Petrogani Basin (Fig.29) comprises the most iumporiant
accumulations of Oligocene-Lower bituminous coel, partly coking,
and are represented oy 18-21 beds of 0.50-30 m thick.

In the Resita sasin (Fig.31), coal accumulations appear in
Upper Carboniferous and Lovier Jurassic formations. The Upper Car=-
voniferous consisis of two cosl-bearing complexes inaluding 5=7
beds with thicknesses up to 3 m, well individuaslized in the north-
western part of the bvasin, at Lupac (276). The Lower Jurassic is
repregented by o carbonaceous horizon ia the base and a horizon
with oil shales at% the upper pari.ln the carbonaceous horizon,
eight coal beds of G.30-3 m thick (281,282) occur at anina, and
two coal veds of 0.50-2.30 m thick (279) at Doman. The structure
of the coal fields in this basin is extremely complicated,especiul-
ly at Lupac, where the Hercynian tectonic elements are huperposed
by the Alpine ones, which generated overthrustings with an amplt-
tude similar {o the nappes or reversed faults, with a -3 strike
and eastern vergence.

The Sirinis B3asin (Fig.30) contains bituminous coal accumula-
tions in geologicel formations similar to those in the Regifa Basin.
The Upper Carboniierous is reprecenied by deposits with continuous
developmeni, wnlch limits the coal distribution. The Baia Noud
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c¢oal deposit (255) is constituted of two lenticular beds, already
mined. In the Dragosela Valley basin there is only one bed (0.30-
1 m thick), situated at the terminal part of the Upper Creiaceous
deposits. The Lower Jurassic consists of a coal-bearing basal
horizon and an upper siltic horizon., Bituminous accumulations of
interest are found at Cozla (253), where there are three beds of
coking bituminous coal (0.3-5.0 m thick), Bigdr (254), Pregheda
(250), Chiacovdt (251), Crivi Rudiria (249), and Sopot (248), the
last ones made up of 3-5 beds of energetic bituminous coal (0.30-
2 m thick). The structure of thede deposits is complicated espec-
ially due to the reversed faults with a N-5 striking and E ver-
gence, as well as to the numerous post-Laramian vertical end sub-
vertical faults.

5. Anthracite occurs only in the ilehedin%i Basin, at Schela
(189), where the productive formetion is of Lower Jurassic age
(Schela Formation) and contains anthracite lenses separated by
beds of pyrophyllite-bearing refractory clays. The structure of
this deposit is complicated by the Susiga Granite liappe which
partly overlie the coal-bearing formation.

6. The carbonaceous shales were accumulated under genetic
conditions similar to the coals, being usually situated.in their
‘footwall and hanging wall.

In the Regita Basin, the carbonaceous shales constitute a
well-outlined deposit at Ranchina (277). The Lower Jurassic is the
host formation. In its upper part the sequence contains a level of
carbonaceous clays with numercus lenses of bituminous coal., In the
Transylvanian Basin there is also a small deposit of carbonaceous
shales, at Coag (801), in the Curtuius Beds of Upper Oligocene age.

7. The oil shales, unlike the carbonaceous ones, exhibit a
sapropelic origin, being the result of the accumulation of organic
matter in the large areas of marine sedimentation.

In the Romanian territory oil shales of Oligocene-Lower l{io-
cene age appear in the East Carpathians (417, 418, 472, 504),Tran-
sylvanian Basin (803) and of Lower Jurassic age in the South Car-
pathians (280, 283).

In the Regita Basin, at Anina and Doman, the upper horizon of
Lower Jurassic consists almost exclusively of mineesble bituminous
clays. In structural respect, the oil shales of the Regif{a Basin
form the limbs of the Anina-Doman Anticline, conformably overlying
the lower (carbonaceous) horizon of the Lower Jurassic.The 5enafa1
structure of the entire basin is complicated by numerous reversed
faults with_eastern vergences.
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PART TWO

MINERAL RESOURCES
by

V. Arsenescu, C. Bitoianu, |. Berbeleac. T. Berza, M. Borcos.
S. Bordea, 5.G. Bostinescu. | Dinicd. H. Hann, P. Hartopanu.
I. Hartopanu, . intorsureanu, H. Kréutner, D. Jipa, C. Lozar,
M.C. Micu, M. Muresan, L. Nedelcu, S. Peltz, S. Rédon.
D.Russo - S&ndulescu, M. Sandulescu, G. Udubasa

All the mineral resources represented on the map scale
1:1 000 000 and on the 33 detail sketches are grouped in three
lists including many supplementary information.

When inconsistencies are observed between the graphic re-
presentation of the ore deposits and their presentation in chap-
ters I, II and IITI, the latter should be taken into account.

I. MAIN FEATURES OF THE MINERAL RESCURCES

Eac@ ore deposit or occurrence is described following =a
unique pattern, i.e,(l)number on the map and/or figures,denomina-
tion, main constituents+secondary constituents,genetic type, age;
(2) geographic location; (3) geological setting, main tectonic or
petrogenetic units; (4) genetically linked formation (for synge-
netic mineralizations) or the group(s) of magmetic, metamorphic
sedimentary formations hosting the mineral deposits(for epigenet-
ic mineralizations).In addition, if necessary, lithostratigraphic
units,paleontological and radiometric data are also given. (5)
host rocks and additional data on the main hydrothermal alteration
types, etc.; (6) orebody morphology; (7) chemical composition ;
main elements, secondary elements, trace elements. In case of coals
the following data are also mentioned : Uh-apecific humidity;

Ut' total humidity; A Ay ash initial sample; A, = anhydrous

ash; Vi=volatiles of initial sample; V°®= volatiles of the com~
bustible mass; C™®= carben of.the combustible mass; S = combusti-
ble sulphur of the initial sample; Si= total sulphur of the ini-
tial sample; S:G_ total sulphur of the combustible mass; qi B
thermal power of the initial sample; Qic-lower thermal power of
the combustible mass; (8)mineralogicel composition,mineral para-
geneses (mineralization phases),zonal character;minerals first
discovered in Romania are underlined with a continuous line and
rare minerals - with a dashed line; in case of coals petrographic
composition is mentioned; (9)selective references including only
the main bibliograpnic sources, reviews indicated in Chapter III
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have been used (only name of the first author and the year of
publication) when no other information was available; unpublished
papers have also been quoted.

For nonmetelliferous mineral resources as well as for oil,
gas and coals, the significance of the mentioned points may differ
more or less from that for ore deposits: e.g. in some cases the
minerel resource may substitute completely the source rock or the
host rock itself. Likewise, some data concerning age, chemical
and/or mineralogical composition cannot be specified for the oil
and gas deposits.

For similarly featured occurrences only point 1 of the pat-
tern is mentioned and references to a representative deposit.

The data included in the following list were collected and
summarized by & number of authors, whose initials are given at the
end of each descriptien.

1. (1) GHEZURI (Pb,Znt+Au,Ag; hydrothermal; Miocene).(2) East
Carpathians; Oag Mts. (3) Oag Neogene volcanic zone. (4) Andesitic
structures and Miocene molasse. (5) Pontian amphibole pyroxene an-
desites, propylitized, chloritized, adularized, sericitized, argil-
lized, silicified, pyritized; hydrothermalized Pannonian-Pontian
sandstones, marls, clays. (6) Veins and impregnations. (7) Pb,Zns
Cu,Au,Ag;Cd,As,Sb,V,Ti,ln,Ga. (B8) Pyrite, sphalerite, wurtzite,
galena (+pyrrhotine, mispickel, chalcopyrite, tetrahedrite,. marca-
site, cinnabar), quartz,adularia,calcite, rhodochrosite, clay mi-
nerals. (9) Manilici et al.(1970) St.tehn.econ., A/8. (il.B.)

2. (1) SOCEA-BATARCI (Pb,Zn+Au,Ag; hydrothermal; liiocene).
(2) East Carpathians; Oag Mts. (3) Oag volcanic zone. (4) Neogene
andesitic extrusive products. (5) Pontian andesites, hyaloandesites,
dacites-hyalodacites, propylitized, chloritized, adularized, seri-
citized, argillized,silicified, pyritized. (6) Veins and impregna-
tions. (7) Pb,Zn+Cu,Au,Ag; Aa.Cd,Sh.GafV. (8) Pyrite, chalcopyrite,
sphalerite, galena, tetrahedrite, marcasite, quartz, calcite, clay
minerals. (9) See no 1 . (M.B.)

3. (1) PENIGHER (Pb,2ntAu,Ag; hydrothermal; Miocene). (2)
East Carpathians; Oag Mts. (3) Oag volcanic zone. (4)Subvolcanic
eruptive bodies, lavas, pyroclastics, andesitic apophyses and
Miocene molasse. (5) Pontian pyroxene andesites propylitized, chlo-
ritized, adularized, sericitized, argillized, silicified, pyriti-
zed; hydrothermalized Pannonian-Pontian sandstones, marls, clays.
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(6) Veins. (7) Pb,ZnsCu,Au,Ag; As,Sb,Co,Ni,Mn,Te,Ga,Tl. (8)Pyrite,
sphalerite, chalcopyrite, galena, tetrahedrite, stibnite, marcasi-
te, quartz,adularia,calcite, clay minerals, locally with mefa-
haloysite preferential concentration. (9)See nec. 1. (M.B.)

4{1)CAMIRZANA Au,Ag,Hg; hydrothermal; Miocene). (2) East
Carpathians; Oag Mts. (3) Oag Neogene volcanic zone; (4) Decitic
body and Miocene molasse. (5) Pontian dacites, marly-argillaceous
complex with intercalations of calcareous sandstones, Sarmatian
tuffs and tuffites, sandstones, marls, Pannonian clays sericitized,
carbonated, argillized, silicified. (6) Veins and impregnations.
(7) Au,Ag,Hg; Pb,Zn,Cu,Mo,As,Sn. (B8) Three sequences are distin-
guished within the mineralogenetic succession : pyrite, marcasite
(a), sphalerite+galena, chalcopyrite (b), marcasite II, cinnabar
(c); marcasite and cinnabar are accompanied by quartz-crystobali-
te-opal,kaolinite, montmorillonite, nontronite, limonite, and
zeolites. (9) Istvan D. et al.(1982)D.5.Inst.geol.geofiz.,LXVII/2.
(M.B.)

5. (1) BIXAD (Au,Ag; hydrothermal; liocene). (2) East Car-
pathians; Oag Mtas. (3) Oag Neogene volcanic zone. (4) Post-FPontian
andesitic products. (5) Quartz andesites propylitized, adularized,
argillized, silicified. (6) Veins. (7) Au,AgtPb,Zn; As,3b,Bi,Cd,
Hg. (8) Pyrite, mispickel+native gold, sphalerite, galena, common
sulphosalts, marcasite, cinnabar, quartz, calcitetclay minerals.
(9) Borcog et al.(1975), Amch.IGG. (M.B.)

6. (1) TIRSOLT (lignite; sedimentary; Pliocene). (2) East
Carpathians; Oag Basin. (3) Pannonian Depreasion. (4) Pontian
marly-sandy series. (5) Alternations of polygenous conglomerates,
gravels, sands, sandy marls, and clays. (6) Lens-like beds. (7)
at(ieg), vi(29.6%), 53(31%), Q3(3408 k.cal/kg). (8) dull coal;
textinite 15%, ulminite 50%,liptodetrinite 6%, densinite 20%,
clay 7%. (9) Nicorici M. et al.(1982MAroh. IPEG "Maramures". (C.B.)
a 7. (1) ORASUL NOU (bentonite; hydrothermal or deuteric;
Miocene). (2) East Carpathians; Oag lMts. (3) Oas Neogene volcanic
zone. (4) lst eruption phase volcanics (Badenian). (5) Argillized
perlites. (6) Lenses and lens-bed. (7) 510, (70.10%), Al,05 (12.54%)
Pe,0, (80%), Fe0 (0.25%), ligd (1.50 %), cs.o (54%), Na 0 (1 07%) »
K0 (0.14%), Ti0,(0.20%), P,05(0.08%), CO, (0.71%), H 0*(7.04%),
Hy0 ~(3.89%). (8) Caqmontmorillonite (over 70%) in aaaocistion with
illite, kaolinite, halloysite, chlorite, cristobalite. (9) Giugcd
et 1. (1973) Guide to Excurs. 1 AB, Symp.Volc.Metallogen.;Ridan
S. et al. (1982) Aroh.IGG; Radan 5. et al. (1983) Awh, IGG. (id.B.,

S.R.) 2 P
f\ Institutul Geologic al Romaniei



=) S

8. (1) RACSA (gold pyrite; hydrothermal; WMiocene ). (2)
East Carpathians; Gutii Mis. (4) Sarmatian andesitic products.
(5) Adularized breccia body. (6) Stock. (7) Au,Ag; Pb,2n. (8)
Pyrite, sphalerite, galena + gold, native silver, quartz and cal-
cite. (9) Borcog M. et al. (1974) Rev.roum.géol.,géophys.,géogr.,
Géol., 18, p.37. (M.B.).

9. (1) VALEA BAII NORPH(Pb,ZntAu; hydrothermal; Miocene).

(2) East Carpathians; Gutii Mts. (3) Gutii Heogene volecanic zone.
(4) Andesitic products and Miocene volcano-sedimentary formation.
(5)Sarmatian pyroxene andesites; rhyodacites (pyroclastics,subor-
dinate 1lavas) with intercalations of Badenian sedimentary deposiis
chloritized, adularized, argillized, sericitized, intensely sili-
cified, pyritized. (6) Impregnations, veinlets, nests. (7) Zn,Pb+
Cu,Au,Ag; As,Cd,ln,Co. (8) Pyrite variably associaied with sphale-
rite, gdlena, chalcopyrite,.mispickel, marcasite, covellite, calco-
cite , bornite, melnicovite, and limonite; quartz, calcite, side-
rite, serieite, chlorite, and adularia (9) Borcos L. et al.(1975)
Arch.IGG. (il.B.)

10. (1) VALEA COLBULUI (Pb,Zn,CutAu,Ag ; hydrothermal;
Hiocene). (2) East Carpathians; Gutii Hts. (3) Gutii volcanic zone.
(4) Andesitic products and Miocene acid volcano-sedimentary forma-
tion. (5) Sarmatian pyroxene andesites; rhyodacite alternations
with Badenian sedimentary deposits propylitized, chloritized, adu-
larized, sericitized, carvonated, argillized, silicified, pyriti-
zed. (6) Veins and impregnations. (7) Pb,2n,Cutrhu,ig; As,Cd,Bi,Co,
ln,5v,Ga + Se,Te,T1,V,Ti,5n,In. (8) Hematite, pyrrhotite, pyrite,
chalcopyrite, chlorite, quartz, sericite (a);locally there follows
a cupper sequence : pyrite, chalcopyrite (b); finally a lead-zinc
sequence is prevailing : mispickel, sphalerite, galena, chalco-
pyrite, pyrite, quartz (c). (9) See mno. 8. (ll.B.)

(1) ILBA HANDAL (Pb,2Zn,CutAu,Ag; hydrothermal; liiocene).
(2) East Carpathiens; Gutii lits. (3) Gutii Neogene volcanic zone.
(4) Andesitic products and Miocene acid volcano-sedimentary forma-
tion. (5) Sarmatien pyroxene andesites, rhyodacites with intercala-
tions of Bedenian sedimentary deposits propylitized, chloritized,
adularized, sericitized, argillized, silicified, pyritized. (&)
Veins and impregnations. (7) Pb,2Zn,Cutdu,Ag; As,Cd,ln,Co,Bi,Sb,Ga+
Te,Se,Tl,In,Ni. (8) Succession begins with : hematite, pyrite,
pyrrhotine,+sphalerite, chalcopyrite, galena, chlorite, quartz (a)
and ends with a mostly polymetallic sequence : sphalerite, wurtzi-
te, chalcopyrite, tetrashedrite, galena, pyrite,bournonite,chlorite,

f\ Institutul Geologic al Roméaniei




- 33 -

quartz, adularia, sericite (b). See no.8. (M.B,) _

12, (u)(1) ciciRLAU (Pb,Zn+Au,Ag; hydrothermal; Miocene);
Fig.l. Similar to ore deposit no.ll Ilba Handal.

13. (1) NISTRU (Pb,Zn,CutAu,Ag; hydrothermal; Miocene). (2)
Bast Carpethians; Gutii Wts. (3) Gutii volcanic zone. (4) Piatra
Handal Neogene volcanic edifice and WMiocene acid volcano-sedimen-
tary formation. (5) Sarmatian pyroxene andesites propylitized,
chloritized, adularized, silicified, sericitized; alternations of
rhyodacites (pyroclastics, subordinate lavas) with hydrothermali-
zed Badenian sedimentary deposits. (6) Vein groups striking NE
and EW and impregnations. (7) Pb,Zn,Cu+Au,Ag; As,Cd,ln,S5b,Bi,Ga,
Ti,Co+Se,T1l,Te,5n,In,Ge. (B8) Lead-zinc mineralization: hematite,
magnetite, pyrite, mispickel, chalcopyrite, sphalerite, wurtzite,
galena, tetrahedrite, pyrargyrite, marcasite,adularia,gericite,
chlorite, quartz, keolin ,baryte , calcite (a); copper mineraliza-
tion with local developmeni in certain veins: pyrite, chalcopyrite
+sphalerite, galena in association with quartz, ¢hlorite+adularia
Eb}; .the gold polymetallic mineralization contains amounts of
sulbhosnltstgg;;yxium and viviapite (c);towards the end of the
succession amounts of calcite+quartz (d) amd subordinate common
sulphides are deposited; representative are the stalactitic and
stalagmitic columnar marcasites as well as the pipe-like bent
ones. See no. 8. (M.B.)

13 a.(M) (1) LIMPEDEA (Pb,Zn,Cu+Au,Ag; hydrothermal; Mio-
cene);Fig.1l. Similar to the gold polymetallic mineralizations of
the ore deposit mno.l3 Nistru.

14. (i) (1) TYUZOSA (Pb,Zn,Cu+dg; hydrothermal; Miocene);
Fig.l. (2) East Carpathians; Gutii Mts. (3) Gutii Neogene volcanic
zone. (4) Quartz andesites and Miocene acid volcano-sedimentary
formation. (5) Pannonian quartz andesites; rhyodacites(pyroclast-
ics, subordinate lavas) with intercalations of Badenian sedimen-
tary rocks adularized, sericitized, argiilizad, silicified, pyri-
tized., (6) Lens-like veins, impregnations. (7) Pb,Zn,0utAu,Ag; Cd,
As,Sb,Ti,V,Ni,Co. (8) Pyrite, chalcopyrite,sphalerite, galena+
sulphosalts, quartz, calcite, clay minerals. (9) Borcog M. et al.
'(1974). Rev.roum.géol.,géophys.géogr.,Gé0l.,18, (M.B.)

15. (i) (1) BAITA (Pb,Zn,Au,Ag; hydrothermal; Miocene);
Fig.l. Similar to the gold polymetallic mineralizations of the
ore deposit no.l3 Nistru.

16. (M)(1) WILHELM (Pb,2Zn,Au,Ag; hydrothermal, Miocene);i
Fig.l. (?) East Carpathians; Gut{ii Mts. (3) Gutii Neogene volcanic
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zone. (4) Decitic structures, Miocene molasse, Paleogene flysch.
(5) Pannonian dacites propylitized, chloritized, sericitized,
adularized; Badenian rhyodacitic volcano-sedimentary formation,
sandstones, Paleogene merls argillized and silicified. (6) Veins,
subordinate” impregnations. (7) Pb,2Zn,Au,Ag; lin,Sb,As,V,Ti. (8)
Pyrite, pyrrhotine, mispickel, sphalerite, chalcopyrite, tetra-
hedrité. galena, cuartz,adularia,calcite, rhodochrosite, sulpho-
salts,stibnite,gold and native silver, marcasite. (9) See no.l4.
(M.B.)

17. (1) SASAR (Au,Ag+Pb,Zn; hydrothermal; Miocene). (2)East
Carpathians; Gutii Mts. (3) Gutii Neogene volcanic zone. (4) Poly-
genous andeaitiq structures and Miocene molasse. (5) Pannonian
quartz andesites, subordinate Sarmatian pyroxene andesites propy-
litized, chloritized, carbonated, sericitized, argillized, and
adularized; Badenian rhyodacitic volcano—aadimentary formation,
hydrothermalized Pannonian marls and sandatones. (6) Vein groups
striking NE displaying a ramification tendency at the upper part
and anastomosis tendency in a diffusively pyritized brecciation
zone. (7) Au,AgtPb,Zn; Cu,As,Sb,Ni,V,Ti+Se,Te,Tl. (8)The mineralo-
genetic succession begins with a poorly metallized sequence:grey,
milky white quartz,adular,+pyrite,sphalerite,chalcopyrite,galena,
gold (a); there follows grey, milky quartz,adularia,rhodochrosite,
+pyrite (+ rutile inclusions), sphalerite, chalcopyrite, galena
(b); the succession ends with: violaceous gquartz +adularia,rhodo-
chrosite,siderite, calcite, clay minerals, proustite, pyrargyrite,
tetrahedrite, jamesonite, argentite, gold and native silver,stib-
nite + pyrite, marcasite(c); this ore deposit supplies beautiful
samples with black, grey, pink calcite, marcasite and of lamellar
semseyite deposited on calcitej;among the supergene minerals there
predominate the Cu,Fe,lin,Tl,K sulphates and hydroxides, locally
with monsmedite (T1,04K,0.8504.15H,0). (9) See no. 1l4;Udubage
G. in : Amstutz et al.(ed.)(1982) Ore Geneais - the State of the
Art. Springer-Verlag, Berlin. (i{.B.,G.U.)

18. (M) (1) BORZAS (gold pyrite; hydrothermal; Mioccene);
Fig.l. (2) East Carpathians; Gutii Mts. (3) Gutii volcanic zone.
(4) Pannonian andesitic structure. (5) Breccia body formed of
quartz andesites adularized, silicified and pyritized. (6) Stock,
subordinate veins. (7) Au,Ag;2Zn,Cu,Pb. (8) Pyrite, gold,sphalerite,
chalcopyrite, galensa, mispickel, marcasite, melnicovite, quartz,adu-
laria and subordinate carbonates. (9) See no. 14,

19. (M) (1) VALEA ROSIE (Au,4g+Pb,Zn,Cu; hydrothermal;
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Miocene);Fig.l. Similar to ore deposit no.l7 S&sar, with the dif-
ference that sulphides are better represented estecially at the
lower part of the ‘ore deposit.

20. (1) DEALUL CRUCII(Au,Ag,Pb,Znjhydrothermal;liocene).(2)
Bast Carpathians; Gutii HMts. (3) Gutii Neogene volcanic zone.(4)
Neogene polygenous andesitic structure. (5) Pontian and Sarmatian
pyroxene andesites, Pannonien quartz andesites propylitized,chlo-
ritized,adularized,sericitized,argillized. (6) Main vein with ra-
mifications. (7)Au,Ag,Pb,Zn+Cu.(8) Pyrite,pyrrhotine,chalcopyrite,
sphalerite, mispickel, galena, tetrahedrite, jamesonite, bournoni-
te, stephanite, plumosite, pyrargyrite, filllopite (Pb35basl5).
argentite, stibnite, marcasite, gold, silver, quartz, calcite,clay
minerals. (9) Rddulescu S. et al.(1969) Arch. IPEG. (M.B.)

* 21. (1) HERJA (gﬁ,Zn.nu.ﬁg;hydrothermnl;HiOcane).{2}Eaat Car-
pathians; Gutii Mfs. (3) Gutii Neogene volcanic zone. (4)Paleo-
gene sedimentary formations, Miocene molasge, Neogene subvoleanic
structure. (5) alternation of marls, clays, hornfelsic Paleogene
sandstones, with banded structure, hydrothermalized; Pannonian
marls, sands, clays, hydrothermalized, Pontian pyroxene andesites,
propylitized, chloritized, sericitized, argillized and subordi-
nate adularized. (6) Veins. (7) Pb,Zn+Cu,Au,Ag;Cd,A8,5b,Bi,6a,In,
W%,T1,Sn,+5e,Te,Co,Ni. (8) Sphalerite, pyrite,pyrrhotine,mispickel
(a);sphalerite, chalcopyrite,galena,stibnite, common sulphosalts,
gggggggrégg, gemgeyite, fyzelyite(Pb,Ag)gSb,,5,, , cronstedtite
Pe4+ Fea"'(oﬂ}al?e "312010. The ore deposit constituted a rich
source of mineral samples : spectacular samples with stibnite,
pfrrhotine—sphalarite,pyrrhatine—siderite, pyrrhotine-silver gale-
na; spheres of white or black calcite or combined (1/2 white and
1/2 black);pseudomorphoses of marcasite after pyrrhotine;samples
with crystals of quartz and sphalerite, amethyst witﬁ pyrite and
molybdenite, bicoioured (white and h}ack) gypsum,semseyite roset-
tes. (9) Borcos M. et al. (1975) Rev.roum.géol.géophys.géogr.,
Géol., 19. (il.B.)

22. (1) BAIA SPRIE (Pb,Zn,Cu,Au,Ag; hydrothermal; liocene).
(2) East Carpathians; Gutii kts. (3) Gutii Neogene volcanic zone.
(4) Miocene molassejandesitic dyke with eastern axial sinking.
(5) Pontien pyroxene andesites propylitized, chloritized, adulari-
zed, sericitized, carbonated, argillized, silicified; Pannonian-
Pontian sandstones, marls, cleys, hydrothermalized. (6) Sulphide
veina at the contact of the EV striking andesitic body; pyrite
and copper impregnations within the selvage of vein <fractures,
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frequently found in the lower part of the ore deposit. (7) ®b,Zn,
Cu,Au,Ag; as,C?.Sb;Bi,Ga,Tl.un.Ti,cr.CO.Ni.W.V + Se,Te. (8) The
associations :pyrite-chalcopyrite-chlorite-wolframite-scheelite(a);
pyrite-chalcopyrite-quartz-dolomite; pyrite-sphalerite-galena-

(c) point out a vertical primary variation of the mineralization
with a predominant copper character at depth and with a polymetal-
licegold character in the median and upper part of the ore deposit.
Hematite,magnetite,pyrrhotine, tetrahedrite,stibnite and freislebe-
nite occur in variable amounts. The main vein - the most important
concentration contains more than 70 minerals (sulphides, native
elements - 5,As,Au,Ag - sulphosalts,sulphates, arsenates, antimo-
nates, oxidgs, carbonates, tungstates, phosphates, and silicates);
six minerals have been determined here for the first time:andorite
{Pb&ngJSGJ, semseyite {9Pbs.43b283}. felstbanyite (114(0H)10304.
5H,0), monsmedite (T1203K20.8803.15H20}. klebgrsberg;te(Sh404(OH)2
804). szmikite (Hn504.H20). There are also numerous interesting
and spectacular samples with stibnite,stibnite associated with
baryte , wolframite, chalcopyrite intergrowths - calcite, quartz,
transparent quartz crystals - jaspers, gypsum, coloured varieties
of baryte (white,blue,green,red), bournonite, etc.(9) ManiliciVet
al, (1965) Wlem.Com.Stat.Geol., VII; references indicated at point
no.2l. (M.B.).

22 a. (M) (1) BAIA SPRIE EAST (Pb,Zn,Cu +Au,Ag; hydrothermal;
Miocene); Fig.l. Similar to gold polymetallic mineralization of
ore deposit no. 22 Baim Sprie.

23. (M) (1) LEPTES (kaolin clay; hydrothermal; Wiocene);
Fig.l. (2)Bast Carpathians. (3) Gutii Neogene volcanic zone. (4)
Andesitic products. (5) Jereapdn Pontian pyroxene andesites, ar-
gillized. (6) Irregular accumulations , lens-bed. (7) 5102(59%);
A1,0, (24%); Pe 05 (3.5%); T40, (1%); Ca0 (0.5%); Mg0 (0.5%);
NaZO (1%); K 0 (4.5%); 320 (2.5%); PC (5.5%). (8) Kaolinite-beay-
ing minerals over 15%. (9) Brana V. (1967); Bologa V. (1971)Arch.
IPEG "Maramureg".(S5.R.)

24, (1) SUIOR (Au,Ag,Pb,Zn; hydrothermal; Miocene). (2)Eest
Carpathians; Gutii Mts. (3) Gutii Neogene volcanic zone. (4) Ex-
plosion column . (5) Polygenous breccia body formed of pyroxene
andesites and Pannonian sedimentary rocks, adularized, silicified
and argillized. (6) Impregnations which, at dé%th, pass to vein
bodies. (7) Au,Ag,Pb,Zn + Cu; As,5b,Cd,Ga. (8) Pyrite, wurtzite,
sphalerite, mispickel, chalcopyrite, tetrahedrite, galena, houlan-
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