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Volume VI of abstracts presented for the 27th Intetnational
Geological Congress includes one section: C.12 - Metallogenesis and
Mineral Ore Deposits. The abstracts submitted by leading scientists from
various countries of all over the world cover problems of theoretical
and applied geology.
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PREFACE

Abstracts presented for the 27th International Geological Con-

gress are divided up into twenty two sections and six colloguies. On
top of this we have added the abstracts submitted for the Plenary

Meeting "Geological Aspects of Environmental Protection", for the
Special Session of the International "Lithosphere" Programme and for

the Special Symposium "Metallogenesis and uranium deposits".

The whole is published in ten volumes divided up in the follow-

ing way:

volume I
volume II
volume III
volume IV
volume V
volume VI
volume VII
volume VIII
volume IX

volume X

Sections 01 to 03

Sections 04 to 05

Sections 06 to 07

Sections 08 to 09

Sections 10 to 11

Section 12

Sections 13 to 16

Sections 17 to 22

Plenary Meeting "Geological Aspects of Environ-
mental Protection", Colloguies 01 to 06, Special
Session of the International "Lithosphere"
Programme and Special Symposium "Metallogenesis
and uranium deposits" as well as abstracts received
by the Organizing Committee after November 1, 1983,
General authors index.

Lastly, for each section and colloquim, the abstracts are
classified in alphabetical order of the authors.

N.A.BOGDANOV

General Secretary
of the Organizing
Committee



CEXIOIHNA/ SECTION 12

METAJUIOI'EHHSI W PYIIHEE MECTOPOXIEHHA
METALLOGENESIS AND MINERAL ORE DEPOSITS

Conveners: N.Fisher, L.Kostelka, N.P.Laverov

ALEKSANDROV M., Université "Eiril i Metodii", Faculté Miniére et
Géologique. Scopie, RFS de Jougoslavie; DIMITROV R., Institut de Re-
cherches Scientifiques des Minerais Utlles, Sofia, RP de Bulgariej
IVANOV T., Université "Kiril i Metodii", Scopie, RFS de Jougoslavie; +
EOLKOVSKI By Université d'Etat de Sofia, Faculté Géologique et Mi-
niére, Sofia, RP de Bulgarie

CERTAINES PARTICULARITES DANS LA METALLOGENIE DES MINERALISATIONS
PLOMBO-ZINCIFERES DANS LA PENINSULE BAIKANIQUE

La Péninsule Balkanique inclue les unités tectono-magmatiques impor-
tantes suivantes: Dinarides, Massif Pélagonien, Massif médian de
Serbie-Macédoine-Rhodopes, Systéme plissé des Balkanides et Plate-
forme Moesienne. Les derniéres sont partagées et marquées par des
zones de failles profondes atteignant le manteau supérieur (de Var-
dar, des Balkans, de Pec-Skadar, des Rhodopes Centrales, de Maritza
etc.). La partie principale de la minéralisation plombo-zincifére est
liée au Massif de Serbie-Macédoine-Rhodopes. Fn s'éloignant de ce
dernier on observe une diminuation progressive de 1l'importance de la
minéralisation plombo-zincifére. Elle est constatée dans 1'époque mé=
tallogénique précambrienne, calédono-hercynienne, cimmériemne et al-
pine. Elle est représentée de types gémétiques hydrothermaux, scarn-
métasomatiques, volcanogénes-exhalaisifs et métamorphosés. On observe
une tendance évidente d'augmentation de la productivité et de dimuni-
tion de 1l'influence du matériel profond des époques jeunes aux épo-
ques tardives. A l'époque précambrienne sont constatée des indices
métamorphosés pyrito-polymétalliques isolés, liés aux eugéosynclina-
les terrigénes (d'aprés G.A. Tvalcrelidse) dans le massif Pélagonien
(Nejilovo) et Dobrudja Centrale (Altan Tepe). A l'époque calédono-
hercynienne de part avec les minéralisations pyrito-polymétalliques.
venant avec le magmatisme calédonien spilite-diabase (Berikovo, Basi-
bos, Gorni Lom) sont représentées des formations galéne-blende (Ope-
nitza) et argent-galéne (Giprovi:zi) respectivement dans les Dinari-
des, la zone de Vardar et du Balkan Occidental. Les gisements cimmé-
riens (trias~jura) ont un développement plus large. Ils sont repré-
sentés par les formations volcanogéne-exhalaisive blende-galéne (Sap-



lja Stena, Brskovo), filonienne blende-galéne (Dren),. scarn galéne-
calcopyrite-magnétite (Bukovo) et pyrite-polymétallique (Gramatiko-
vo). Les plus importantes et d'un développement le plus large sont
les minéralisations alpines plombo-zinciféres liées & l'activation
paldogéne tectono-magmatique du massif de Serbie-Macédoine-Rhodopes.
Elles sont représentées par une formation filonmienne hydrothermale
quartz-galéne-blende (Blagodat, Sreburnitza, Kratovo-Sletovo, Ruen,
Madan, Madjarovo, Stration et al.) et hydrothermale-métasomatique
(par endroits scarmes) blende-galéne (Sasa, Toraniza, Trepca, Borie-
va, Lavrion et al.).

Une particularité caractéristique pour les provinces Dinare et Serbo
Macédoino-Rhodopienne est le rajeunissement de la minéralisation de
l'ouest & 1l'est (trias-jura, oligocéne-miocéne), la zonalité régio-
nale symetrique & l'égard de la partie est et de la partie ouest
étant typique pour la deuxiéme province.

AMOV B,, BAIDJIEVA Z., Institut de Recherches Nucléaires et d'Energé-
tique Nucléaire, Sofia; DIMITROV R., Institut de Recherches Scienti-
fiques des Minerais Utiles, Sofia; EOLEOVSKI B., Université d'Etat
de Sofia, Soffa; EVSTATIEVA S., Institut de Recherches Nucléaires et
d'Energétique Nucléaire, Sofia; STOJKOV Chr., Institut de Recherches
Scientifiques des Minerais Utiles, Sofia, EHP de Bulgarie

SUR ILE PROBLEME DES RESUITATS L'ANALYSE PAR SPECTROGRAPHIE DE MASSE
DU PLOMB DANS CERTAINS GISEMENTS ENDOGENES EN BULGARIE

Les principales unités métallogéniques avec des gisements endogénes
pour le pays sonmt: Rhodopes (massif médian), Sredna Gora (ceinture
volcanogéne-intrusive) et Balkan (systéme plissé alpin). L'aspect mé-
tallogénique du massif des Rhodopes est déterminé par les minéralisa-
tions plombo-zinciféres en lien avec l'activation paléogéne-néogéne
autonome du dernier, celul de la zone de Sredna Gora - par les miné-
ralisations cupriféres liées aux magmatites du Crétacé supérieur, et
de la zone balkanique - par les gisements paléozoiques oriféres, fer-
riféres, cupriféres, plombo-argentiféres alpins stratiformes polymé-
talliques. La composition isotopique du plomb est étudiée a4 l'aide
d'un spectrométre de masse modifié MI-1305 d'aprés une methodologie
perfectionnée avec précision jusqu'a 0,1 % (Amov et al., 1979). Les
résultats des mesures sont normés d'aprés les standards isotopiques
pour le plomb normal du Bureau National des Standards de 1'USA (CIT
Pb Std et SRM 981). Sont étudiées des galénes des principaux champs
métalliféres plombo-zinciféres du massif des Rhodopes, partiellement
des gisements cupriféres de Sredna Gora Centrale et Occidentale et
des échantillons isolés du Balkan Occidental. Pour comparaison sont

6



utilisée les analyses de galénes et _feldspaths de roches magmatiques
1iées paragénétiquement avec les gisements. Les données des études de
la composition isotopique permettent d'étre tirées les conclusions
principales suivantes: 1. Les rapports isotopiques proches du plomb
des galénes et de feldspaths des riolites et des trachiandésites dans
le magsif des Rhodopes montrent, que la minéralisation est formée
dans un intervalle géologique de temps peu prolongé. Dans un aspect
géneral il y avait une source et une gendse commune et un lien para-
génétique avec le magmatisme oligocéne-miocéne. 2. En général les gi-
gements de la partie orientale (Losen, Spachievo, Svesdel, Pcelojad)
et celle occidentale (Sletovo, Jougoslavie) du massif avec u.n’e 'écorce
terrestre basifiée sont d'un dge relativement plus ancien & 1 egard
aux parties des Rhodopes Centrales (Madan) avec une couche granitique
‘bien développée. 3. Selon la théorie de la tectonique du plomb con-
temporain (Dow et al., 1979) les gisements plombo-zinciféres terti-
aires se caractérisent d'une participation relativement faible d'un
matériel des couches profondes de l'écorce terrestre et du manteau
supérieur (surtout celles des Rhodopes Centrales) & l'égard les gi-
sement cupriféres de la ceinture volcanogéne-intrusive de Sredna Go-
ra, Ia plus proche au manteau supérieur est la source du plomb dans
le gisement cupro-pyritique Gorni Lom du Balkan Occidental, 1ié pa-
ragénétiquement avec la formation spilite-diabase eugéosynclinale du
Paléozoique Inférieur.

ANDREOLI, MARCO, Nuclear Physics Research Unit, Witwatersrand University,
Johannesburg, South Africa

(seconded from Nucor Pty. Ltd)

E-REE-P-U-Th METASOMATISM IN SHEARED KIBARAN CHARNOCKITE-ANORTHOSITE SUITES FROM
MALAWI, MOZAMBIQUE AND SOUTH AFRICA

K-rich migmatitic gneisses, (hypersthene-) granitoids akin to rapakivi, syenite,
norite, and andesinite characterize the Kibaran domain. In Namaqualand (S. Africa),
K(U,Th)-rich granitoids yield ages between 2.0-1.9 G.y. and 1. G.y. Widespread ages
of 1.1-1.2 G.y. date prograde granulite facies metamorphism in a belt extending from
Malawi through Mozambique to South Africa. This transcontinental belt was repeated-
ly fluxed, after granulitisation, by volatiles enriched in incompatible elements.
The type area extends NW-SE from Tete (Mozambique) to Nsanje (S Malawi) and is exte-
nsively covered by younger rocks. Shear zones in granulitic layered anorthosite
(area ™ 1500 km? ?; P 8-13 Kb, T " 800-900°C) are metasomatised to oxides - su-
lphides bearing assemblages. These include scapolite—carbonate rock,"carbonatite",
syntectic apatite-phlogopite-diopsidite and calcite-albitite (area > 1000 m?;
Peotal v 7Kb, T % §00-700°C; Xco, >> Xmp0). In southern Natal, older schists and
(charnockitic) rapakivi were extensively fluxed by U-Rb-rich fluids (+ albitite)

responsible for isotopic resetting 1.1 G.y. ago. In the Garies-Vanrhynsdorp region



of Namaqualand, monazite, apatite, zircon, magnetite, chalcopyrite (fluorite, gold,
etc.) mineralisations (dated at 1.1=1. G.y.) occur over an area v 3000 km? in

sheared, brecciated (rapakivi) granite-andesinite-granulite basement suite. In the
cases presented the K-REE-P-U-Th etc. -bearing fluids are probably of sub-crustal
origin. Our model is compatible with recent proposals of periodic emission of mantle
volatiles from hot-spots within the continental domains (Morgan, Crough, Nicolaysen

and others). Delivery of fluids and incompatible elements to the base of Southern

Africa during the Proterozoic probably led to polyepisodic isotope resetting,
h
rapakivi magmatism, pegmatite-related mineralisations, and to anorthosite suite-

cuspate antiforms + megabreccia associatioms.

ANIATOV I.A., LAVANDERO R.M., MONTENEGRO J., Centro Investigaciones
Ia Heabana, Cuba

REGUIARIDADES DE IA DISTRIBUCION Y CONDICIONES GEQLOGICAS DE FORMA-
CION DE LOS YACIMIENTOS SULFUROSOS ESTRATIFORMES DE CUBA

Be analizan los yacimientos sulfurosos estratiformes, localizados -
en diferentes regiones del territorio Cubano. Estos yacimientos estén
‘representados por distintos tipos de mineralizacidn: vetitico-dese-
minada, cuprifera, pirito-calcopiritica, pirito-polimetdlica y par-
cialmente auri{fera de metales raros, con estrechos vinculos con los
depdgitos de caja terrigeno-carbonatado carbonosos del Jurdsico-Cre-
tdcico Inferior, gue sufrieron un metamorfismo regional de la facie
de esquistos verdes, de diferente grado.

A pesar de la amplia distribucidn espacial y el diferente grado de
metamorfismo, condicionado por la tectdénica, tanto la secuencia ter-
rigeno-carbonatada carbonosa metal{fera como las vetas meniferas sul-
furosas poseen similitud de estructura y condiciones de formacidn de
las menas. Algunas diferencias de estas solo son en el sentido cuan-
titativo de los componentes men{feros presentes en las secuencias,

A diferencia de los complejos terrigeno-carbonatados metali{feros co-
nocidos, para los cuales es comin la mineralizacién cuprifera o bien
la plumbo-zincosa, el complejo del Jurdsico-Cretdcico inferior de
Cuba incluye al mismo tiempo yacimientos industriales cupriferos y
plumbo zincosos en el occidente de Cuba y sulfurosos con oro en la
Isla de la Juventud.



ANTONOVIC A., VUKASINOVIC S,, Geoinstitut, Beogrsd,
Yugoslavia

FLANETARY STRUCTURES IN SERBIA,YUGOSLAVIA,RELATED MAGMATISM AND
MINEROGENESIS

Several global tectonomagmatic and metallogenic belts dominate in
Serbia, culminating in all aspects of formation, extending far
beyond the territory of Berbia. They differ cosidering age, geo-
metry, magmatism, metallogeny and depth.

Pre-Mesozoic belt is linear, striking 2900, occupying the southern
rim of Sava river valley to the west, and Stara Planina mountain
range tc the east. It is traced by small granitic intrusions
(Prosara, Motajica, Cer, Bukulja, Janja, Buhovo etc.). Chief metals
ape U,Th,Sn in Cer and Bukulja granites and U,Th,Mo in Janja gra-
nite, The belt is separated by nearly perpendicular Morava-Vardar
horizontal discontinuity, represented by uplifted Serbian-Macedoni-
an mass., The initial age of the belt is 400 m.y., material origi=-
nated from the crust, Total lenght is 800 km.

More known is Mesozoic complex belt, dislocated into several zones,
exhibiting unstable geometry, abundant ophiolitic rocks, appearan-
ce of mélange and Cu,Ni,Cr as chief metals. The most remarkable
feature is sharp change of strike angle, near to 90°, Total lenght
from Yugoslavia (Triassic-Jurassic in age) to south Iran (Cretace-
ous-Eocene) is 4000 km, Material derived from mantle,

The third, Upper Cretaceous or younger copper belt, probably reju-
venated, occurs in the eastern part of the Morava discontinuity,
extends far to the east,

Magmatic and metallogenic processes in these belts, situated bet-
ween the Euroasian and African continents, cannot be satisfactory
underststood only by plate tectonic mechanism,

ARRIBAS A., Depart.of Geology, University of Salamanca, Spain jGUMIEL P., Mining

Research Division of Geological and Mining Institute-|GME sSpain; and  VINDELE.-
Oepart. of Crystalography and Mineralogy, University Ccmpl Hadrld, Spain

METALLOGENY OF THE Ni-Co-Bi-Ag-U ORE DEPOSITS OF THE IBERIAN PENINSULA

The Ni-Co-Bi-Ag-U association is found in several areas of the Iberian Peninsu-
la, mainly in the Hesperian Massif and in the Hercynian Basement of the Pyre —
nees and the Catalonian Coastal Range. The main characteristics of these depo-
sits are as follows:

a)In the Hesperian Masélf. this paragenesis occurs as quartz-carbonate veins -
crossing the contact between the Pedroches grancdiorite and the Paleozoic schists
in the Cérdoba province. The gmal! deposits which have been operated there are



located on both the northern (Torrecampo, Conquista) and Southern (Pozoblanco ,
Villanueva) borders of the batholith.

The paragenesis is made up of bismuthinite, bismuth, Ni-Co arsenides, niccoli~
te, cobaltite, gersdorffite, emplektite, tetrahedrite, pyrite and arsenopyrite.
as well as traces of galena, gold and pitchblende. Quartz and carbonates are
the main gangue minerals.

b) In the Hercynian Basement of the Pyrenees, a similar paragenesis, not so -
significant and showing a poorer mineralogical assemblage, occurs at the con-
tact of a granodiorite and the Paleozoic schists and limestones of Gistain, in
the Huesca province.

¢) In the Hercynian Basement of the Catalonian Coastal Range, a Ni-Co-Bi-Ag-U
association, without U but getting richer in Ba,Pb and Ag was found in the Atre-
vida mine, near VimbodT,and the Eugenia mine, near Bellmunt, both in the Tarra-
gona province. Both deposits consisted of large quartz-barite veins which cro~
ssed, respectively, the Cambro-Ordovician schists of the Sierra de Prades and
the Lower Carboniferous quartzites of Bellmunt, in both cases at a short distan-
ce of the granijte.

All these ore veins are located at the exocontact between the intrusive bodies,
namely granodiorites, and surrounding Paleozoic rocks, showing in most cases a
clear mineral zoning similar to that of the Erzgebirge ore deposits. The meta-
llogenic features and the relationship with the parental igneous rocks are al-
su established in this paper.

ASANATIEV U,A., Frunze Polytechnical Institute, Frunze, USSR
STRATIFORM DEPOSITS: TYPES, MODES OF ORIGIN AND IAWS OF DISTRIBUTION

The term "stratiform" is used to describe deposits of non-ferrous,
rare and precious metals, as well as of pyrite, fluorite and baryte,
which are genetically related to sedimentary, metamorphosed formati-
ons. Depending on the nature of the source of the ore-forming ele-
ments, four groups of stratiform deposits are distinguished: sedimen~
tary (Dzhezkazgan, Udokan, Mirgalimsai, Shalkiin, Mansfeld), volcano
(hydrothermal )-sedimentary (Zhairem, Eholodnin, Meggen, Rammelsberg,
Rio Tinto), sedimentary epigenetic (Achisai, Sardana, Muruntau) and
sedimentary metamorphosed (Achiktash, Broken Hill, Mount Isa), which
are characterized by specific conditions of origin and lawsg of dis-
tribution in the earth's crust. Stratiform deposits are formed in va-
rious paleotectonic enviromments. Deposits related to mobile areas
and marginal parts of platforms (Russian, Siberian, North American),
to foredeeps (Pre-Uralian), to miogeosynclines (Medial Tien-Shan,
Western Pre-Baikal area), to eugeosynclines (The Urals, the North
Caucasus), to median masses (Baisun, Kolyma and to orogenic belts
(Central Kazakhstan, Northern Kirghizia) are distinguished. In the
above structures the stratiform deposits are confined to carbonate
(Mirgalimsai, Sumsar), variegated (Dzhezkazgan, Mansfeld), black-
shale (Tekely, Filizchai, Kholodnin, Mount Isa), argillo-silico-car-
bonate (Zhairem, Rammelsberg, Meggen) and volcano-sedimentary (Ozer-
noye, Khandiza, Rio Tinto) formations.
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A directional time-dependent evolution is established in the formati-
on of stratiform deposits. The early stages in the development of the
earth are characterized by & limited number of mineral types of the
stratiform deposits. At that time deposits of sulfide ores and cupri-
ferous sandstones were mainly formed. In the Riphean the types &nd
number of deposits increased considerably: there appeared deposits of
complex sulfide ores, complex ores, gold, tungsten, tin, etc.

In the Paleozoic and particularly in the Mesozoic the number and
types of stratiform deposits become more complex. Deposits of barium,
gtrontium, fluorine, antimony, mercury, lithium and of other rare,
trace and radioactive elements were formed, which are not known in
the early stages in the development of the earth's crust.

ACAHAMEB ¥.A., Opymsexckuit momrexmuuecku#t uHcTHTYT, r. Opymse,
CCCP

THTH CTPATHSOPMHHX MECTOPORIEHMA, YCJOBMA MX OEPA30BAHUA
W 3AKOHOMEPHOCTH PASMENEHHUSA

Ilon cTpaThPOPMHEMK NOHMMADTCH MECTOPOXIEHWA [BETHHX, DeMXHX,6iaro-
POIHHX METAJNOB, & TakEke MUDHTa, (MOOpHTA M GapUTa,lreHETHUECKM CBA-
3aHHHe C OCANOUHHMH, BYJIRAHOT'E€HHO-OCANOUHHMH M OCANOYHO-MeTaMopdu-
veckmuu fopmanmauu. [Jo xapaxTepy HCTOUHMKA pPynooSpasymmmx BXeMeHTOB
cpemi CTPaTHHOPMHEX MeCTOPOXNeHHA pasIMuapTCA UeTHpe I'PyNNH: 0Cafou-
Has ([lxeskasraHckoe, YgoraHckoe, Muprammucatickoe, Dankmmickoe Manc-
denss), ByIrRaHoreHHo (rumpoTepManbHo)-ocapounas (Hafipemcroe, Xoxom-
umHckoe, Merren, PamenscGepr, Puo-THrTo), 0CAN0UHO-SMMreHeTHUSCKAR
( Aumcafickoe, Capgana, Mypyuray), ocagouHo-meramopdusosamuas (Agur—
ramckoe, BpokeH Xmmn, Maynr-Afiza), XapaxTepHsyommecs cneunpudecKHMHA
ycnopnaMu (OPMUDOBAREA M 3AKOHOMEPHOCTAMM DA3MemeHMA B 3eMHO! Kope.
Crparupopmitie MeCTOPOXNEHHA (ODMHDYDTCA B DASIMUHHEX NAJEOTEKTOHH-
YeCKHX YCIOBWAX. BHpeisnTcAs MeCTOPOXNEHMA, CBASAHHHE C NONBMXHHMM
yuacTkaMu W KpaeBuMu uacrAuM ratdopm (Pycckas, CmGupckas, Cesepo-
Auepuranckasn), xpaesumu nporufamu (Iprmypanbckuft), MMOreoCHHRIMHALA-
un (Cpemmnuht Tanp-llans, 3anagroe lprbalizanbe), SBreoCHHRAMHALAMY
(Ypan, Cepepunt HaBras), cpemwrHuMM MmaccmBamu (Balicymcxuft, Komm-
ckuit) W oporeHHEMH ofnactam (llenrpanrsuuit HasaxcraH, CesepHas Hupru-
sus). B yEasaHHHX CTPyRTypax CTpaTHfOpMiHe MECTODOXNEHHs NPKYpOUEHH
K rapGonarHuM (Mmprammucaticroe, Cymcapckoe), mecrpouserHsm ([Ixesras-
rauckoe, Maxchennn), uepHocnamuesum (Texemmtickoe, Puxmaualt,Xomon-
HuHCKOe, MayrT-Altsa), rimmmcTO-EpemHmcrTo-KapCoHaTHEM (Xattpemcxoe,
PammenscGepr, Merren) m ocamouno-syiraxoreHHum (0sepuoe, Xangmsa,
Puo-Tunro) dopmarmsm. B fopMmpoBaHWH CTPATHPOPMHEX MEeCTODOXISHWH
yCTaHABIMBAETCA HANpABIEHHAR SBOJDIMA BO BpeMeHM, Padmue sramu pas-
BHTHA 3eMIN X&PaKTEPHSYDTCA OrPAHHUEHHHM HAGOPOM MMHEDAJLHHX THUIIOB
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cTpaThPOPMHEX MecTOpOxneHu#, B 2To Bpema GOpPMMPOBATMCHL B OCHOBHOM
MECTOPORIEHHA KOJUEJAHHHX Pyl M MeOACTHX NMecyaHukoB, B pudee mmmomoit
¥ KOJMUEeCTBEHHH! cocTaB MeCTOPOXMeHMI SHAaUMTEeNpHO DACHMPHUICH: NOABH-
IWCh MECTOPORIEHMA KONUEJEHHO-TIONMMETANLIKYSCKNN, NONMMeTANINYEeCKHX
PYR, 307mora, Boabjpama, onoBa W gp. B nmameosoe M ocofeHHo Me3o030e
Hatop ¥ BHAoBO#i cocTas CTpaTHPODMHEX MecTOpoxueHmi#t ycnomugerca, Bop-
MWDOBANHCL MECTODOXNeHNA Gapuf, CTpoHImMA, fropa, cypbwu, pTyT™H, JH-
THA M APYTHX DEHKHMX, DACCEAHHHX ¥ DALVOAKTHBHHX B3JEMEHTOB,He M3pecT-
HHX B PAHHMX 2Tanax pPasBUTHA 3eMHO#! KODH.

AVITA-SALINAS W.A., CSIC-National Academy of Sciences, Bolivia and
Servicio Geoldgico de Bolivia, Ia Paz, Bolivia

S-TYPE GRANITES AND ASSOCIATED TINR-TUNGSTEN MINERALIZATIONS, AT
CORDILLERA REAL (EASTERN ANDES OF BOLIVIA)

The eastern Andes of Bolivia starts in its northern part by & high-
mountain range, named CORDILLERA REAL (La Paz department), in which
the axiel zone contains six small batholiths and related satellitic
plutons (Middle-Triassic to Lower-Miocene in age), that are mainly
composed by granites, granodiorites and guartz-monzonites.

The most available petrological, geochemical and isotopic data pre-
sented here show characteristics of the so-called S-type granites,
as result of consolidation of anatexial magmas, formed at crustal
levels, without direct relationships to the subducted slab of Nazca
plate.

The tin-tungsten metallotec, into the cordilleran enviromment, rela-
ted to the plutons, displays complex zoning-features, originated by
influx of metasomatic and hydrothermal systems, among apogranitic or
greisenized cupoulas, fractured zones, and vein-systems; that were
developed from the edges of the batholiths towards the surrounding
paleozoic sediments. The veins commonly carry cassiterite, wolframite
and scheelite, among the early-hypogenic ores, and base-metal sulfi-
des and/or native gold, into the outermost lodes.

BAI GE and YUAN ZHORGXIN, Institute of Mineral Deposits,
Chinese Academy of Geological Sciences, Beijing, China

THE GENESIS OF THE BAIYUNOBO DEPOSIT AND AN INTEGRATED MODEL
OF CARBONATITES X

The Baiyunobo deposit is located at a transitional zone between a
platform and a foldbelt, with a deep-seated fault developed nearby.
The ore-bearing formation consists of iron ore bed, dolomite and
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potassium-rich slate (K20=10-45%. being virtually an alkali-volcanic
rock); the deposit is identical with the typical carbonatite in
mineral assemblage, element association and isotopic characteristics:
pich in REE, Nb, P, Sr, Ba, F, Fe; Nb/ Ta=20-400;

£ Ce/sY=30--80; d 57%--4.2--47.8% (pyrite); ¢ 0'°=-2.99--4.2¢
(magnetite); § C'7=-0.5-— -4.8% and & 0'8-410.4--412.8%

(dolomite); sro7/sr8€-0.704 (dolomite) and 0.7036 (apatite);

the chondrite-normalized REE patterns with small negative Eu
anomalies for ore-bearing formation show steeper slope toward

right. The REE-iron formation looks like a volcanic cone. All

these geological and geochemical data suggest that the ore-forming
materials were likely derived from the mantle and that the ore de-
posit was formed through marine volcanic exhalative sedimentation.
"p comparison of the characteristics of various carbonatites" and

" An integrated model of carbonatites" are presented in the paper

in the form of table and diagram respectively.

BAKSA, CSABA, Ore and Mineral Mining Co., Budapest, Hungary

GERETIC ASFECTS OF THE RECSK MINERALIZED COMPLEX

I'any authors have dealt with the massive and stockwork gold-
silver-copper-pyrite deposit at Recsk since the 1850°'( when the
production from these deposits began., However, several points of
genesis and relationships of this relatively unique mineralization
have remained unrevealed. I'any of the conclusions, which based
golely on field data, have since outdated. In the last two decades
intense exploration activities, both drilling and underground
developmentis, have provided several new recognitions, which served
as basis for a new genetic approach. These were first summarized
in a special volume of the Foldtani Kdzlény (1975), by J. Cseh-
Németh, T, Zelenka, J, Csillag, J. Fdldessy, K. Fgldessy-Jdrsdnyi,
7. Zelenka, and the autror. Some of these conclusions have been
modified or supplemented with new data in the last years.
Conclusions were drawn about the setting of this occurence in the
Focene island arc, which could be traced in SW-NE direction across
the Carpathian basin (Csillag et al. 1980). Similar complexes of
slightly different ages are known elsewhere in the Carpathien-
Balken region (Timok, Vardar-zone). The localisation and spatial
arrangement of this deposits can be related to the plate
convergence-styles through the late llezozoic-Paleogene period
(HadZi et al. 1977). Fvidences were drawn sbout the young age of
the Darno-zone (Balla et al, 1982), which have questioned the
earlier concepts about the Triassic formations at Recsk being
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part of the Zentral-"'ountain Belt (JWein 1969, 1978). The Tocene
Prianbonian megmatism followed multiple tectonic deformation, which
produced folding and fault-systems. Sy.ichronous sedimentation
(with fossiles of Nummulites fabianii atage) and Rb/Sr dates
igneous rocks of 35,7%2-5 m,y. (Balogh 1975) provided reliable

age determination for the mineralization. The multiple phase
igneous complex includes diorite-porphyries and andesites, This
suite (the Recsk Andesite Formation) is comparable with the
dioritic magmatism of eusyncline belts, The ore mineralization

is related to the igneous emplacement following the first
submarine, volcanic phase. Alteration and mineralization zoning
regembles to the diorite-model of Hollister (1975). In the system
 of Kriwcoff and Pawlowa (1978) it is related to the eusyncline
belt diorites, The succesive phases of hydrothermal mineralizations
(Cu-TFe~Pb-Zn) were developed both in time and space in the order of
the decreasing rate of heat flux from the peripheries toward the
centre of the intrusion, and from the early peripherial metasomatic
replacement and skarn deposits toward the latest central porphyry
copper, A part of these ore were rejuvenated in the consequent
magmatic pulses, and brought about the formation of smaller near-
surface mineralization in the volcanic superstructure. Though the
Cu and o contents within the porphyry mineralization does not
correlate, the metal content contours correspond well with the
geometry of the intrusion, hence it can be considered as
conformable., This-arrangement is partly due to the localization
characteristics, beneath the stratovolcanic pile.

BAKULIN YU.I.,Q0nenaHends "3apy0exreosorua” , r.Mockea, CCCP;VONG~
DARA B,, JlemapramenT reoxorme, r.BeenTsaH, JHIP

KOMIEHCAIJAOHEH THI PYHO-MATMATWYECKVX CHCTEM OBNACTEM
TEKTOHO-MATMATIYECKO! AKTUBASALIM

[lpuBNexaeTcA BHEUMAHME K HA3BAHHOMY KOMOEHCAIMOHHOMY THNY PYRHO-
MATMATHEYECKHEX CHCTEM, T4K KAK MepBompwumHO# EX ABRIA0TCA NPENIOBEPX-
HOCTHHE ABJNCHEA - SOHH mapbaxel ¥ TeRTOHMYecKEX mokpoBos. K pac-
CMATDEBAEMOMY THIY NPHEAIEXHT OJNOBOROCHH! paktor momwen Ham Ilarer
(Cpemmmit Jaoc), JoRanEsoBaHEMff B Kpaepo#t wacTE MEmocksmHCEOTO Mac-
cpa Ha rpammme ¢ Jaoccko-BeeTHamcEoll Mesosoffickofft crmamsaTolt so-
Ho#t. TexrommieckEil NOKpOB ypaXo-IEDMCKEX WSBeCTHAKOB ORI COpBaH

¢ AHHAMCKOTO T'eC8HTHRIMHANHHOrO NONHATEA craamdarTcll SOHH M HANEE-
HYyT HA OpETpAEAYHHE YacTé Humocwmmiickoro mMaccHEEa, NEPEKPHTOrO TDH-
ACOBHME KADOOHATHO-TEPDETeHHEME OODONAME OINTHOTO KoMmiexca. Ihro-
mANb mokposa He MeHee I00x30 ¥M, a ero rommea pocTEraer 700 M.
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YroOH CROMI@HCHDOBATH HBCHTOUHYD TAXECTH NOKPOBA, B HESAX 36M~
Hoff KOpDH M, BOSMOXHO, BepXaX MAHTHE HAYAJNOCH pasyNJOTHeHWe, BHpa-
3MBmEeecH BHOJABKAME IDaHATHOM MarMi, NPORMKHOBeHHEe KOTOpo# B mpmmo-
BEPXHOCTHHE 4aCTH 3eMHoff KOpH OHJIO CBSBaHO ¢ MeTaMopfmaMom ¥ o0pa-
S0BAHEEM KYOONBHHX CTDPYKTYp. locaemnue (WKCHDOBANM MNONBEXHHE B 30-
HAX TpaHETOOGPASOBAHMA M MeTaMopimama SJeMeHTH KAK B BHIe paccedH-
Hoff, TAK B KOHIEHTDPEPOBAHHOA MEHepa HBaI¥ KACCHTEDPHT-KBADIEBOI'0 H
KACCHTEPHT-CYJABPEIHOTO IeHeTHYeCKMX Tinop. OpyleHeHMe ONECHBAEMOIO
TENA XapaKTepusyeTcA GIMSNOBEPXHOCTHHME YCAOEMAME OOpa30BAHHA, pas-
HoOoOpaseM MODPONOTHYECKMX THNOB, OPOCTDPAHCTBEHHON COBRMEmEHHOCTED
PASNEYHENX THIOB OpylNeHeHMA (TeJecKomme#f) M APYrMME OCOGEHHOCTAME.
PyROROHTpOJEDYDmEE KYNOJBHHE CTPYKTYPH HCIHTHBAJH MHTEHCEBHHE HEO-
TERTOHRYECKHEe NBURCHNS B BHDAXGHH B5DOSHOHHEME ORHAME B TEKTOHM-
YECKHEX NOKpOBAaX. AHANOTHYHHe pymHHe pafioHH MOTYT EMETE MECTO B
RIEHOBMIHOK moBHOR 30He Ha counereEME JaoccKo-BeeTHamcko# m Eapma-
HOo-Masaficroft crIamuaTHX SOH.

BANAS M. and SALAMON W.,University of Mining and Metallurgy, Krakdw,
Poland

COPPER-POLYMETALLIC ORES IN THE DEPOSIT OF THE FORE-SUDETIC MONOCLI-
NE IN POLAND

The copper-polymetallic ore deposit in SW Poland is the largest in
Europe of the "Kupferschiefer" type. The mineralized zone is located
within the monoclinal unit, along the boundary of Rotliegendes and
Zechstein sediments. Lithologically, it consists of grey sandstones,
shales and dolomites. Average thickness of the copper-bearing hori-
zon is about 3 m, the average copper content is 1.5-3%. Mineraliza-
tion reveals the significant, horizontal and vertical variations of
intensity and mineralogical character, It forms disseminated, banded
and laminated structures, secondary veinlets and occurs also as a
cement in sandstones. Sulphides are the only minerals of economic
importance. Arsenides, sulphosalts, sulphoarsenides, native metals
were also found as well as trace amounts of oxides and organometallic
compounds.

Generally two types of copper mineralization may be distinguished as
follows: 1. Cu~Fe-S type (bornite, chalcopyrite and pyrite), 2. Cu-S
type (chalcocite, djurleite, digenite, covellite). Over seventy ore
minerals were identified in the deposit, including several new pha-
ses. Chemical -analyses have revealed the presence of numerous acce-
ssory metals i.e.: Zn, Pb, Ag, Ni, Co, Mo, V, Re, Ge, Se, Au, Pd, Pt,
Hg, U, As, St and Bi. They may be observed in threefold form i.e.:
1. own phases (except of Pt, V and Re), 2. isomorphic substitutions
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in other ore minerals, 3. organometallic compounds in kerogen.

The bulk of accessory metals is accumulated in the shales and in the
uppermost vart of srey sandstone. It may be assumed, that ore mine-
ralization of Cu, Fe, 4n and Pb was formed in the early stage of syn-
diaenesis. The trace netals precivitated in the next stages of dia—L

genesis.

BANERJI P.K.,Geological Survey of India, India
ON CURRENT KNO/LEDGE OF ORT FORMATION BY LATHERITISATION PROCESSES

Notwithstanding subtle semantic differences prevailing between pedo-
logists and geologists on the precise meaning of the term "laterite",
it is generally accepted that laterites are products of intense, sub-
aerial weathering with absolute leaching of alkali and alkaline earth
elements and relative and/or absolute accumulation of sesguioxides
of iron, aluminium, etc. Lateritic weathering is a specialised,
strong, chemical and biochemical process of supergene enrichment
above and below the ground water table, Its differences from other
sulphide related zones of oxidation and supergene enrichment are in
(a) enhanced concentration of Mn, Co, Cr, Ni, Al, Ti, etc. relative
to the basement and (b) association of a sesquioxide rich zone with
a continuous/impersistent under clay zone. Instances from Carajas
and Ceara (Rrasil) and from Rajasthan, Bihar and Orissa (India) are
cited to establish that in tropical belts, lateritic weathering oc-
casionally masks and normally penetrates deeper that co-existing
oxidation-supergene enrichment zones over sulphide deposits.

Direct and indirect evidences are cited to conclude that these pro-
ducts of tropical weathering should be abundant in weathered profi-
les, wherever preserved (e.g.'on uneroded parts of unconformities)
from Precambrian to Holocene stratigraphies. It is however seen that
most of the important known deposits associated with laterites e.g.
lateritic bauxite deposits, lateritic oxide and silicate nickel de-
posits, haematitic iron ore deposits over Precambrian Banded Iron
Formations, lateritoid manganese oxide deposits (e.g. of India and
Brasil), kaolin deposits in the lower parts of some laterite profiles
and gold nuggets and grains in the iron pisolites and underclay zo-
nes, are confined to the Mesozoic and younger laterites of the tropi-
cal belt. The salient features of such deposits are reviewed in the
paper.

With the large multimetal discoveries recently in the lateritic ter-
rain of Carajas, Brasil, it is clear that many more deposits will be
discovered in the tropical belt, if sustained exploration is mounted.
It also appears that buried ore bearing laterite profiles in the ol-
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der sequences (Palaeozoic and Precambrian) should be more abundant
than hitherto recognised.

International research (which remained dormant up t91950) on genesis
of lateritic ore deposits e.g. IGXP Project 129 and on dispersion of
metallic elements in tropical and sub-tropical environment and stren-
gthening of geoscience activities in the tropical belt counfries are
necessary for meeting the industrial demands of the next century.

BARANOV G.I., "Sevkavgeologia", Essentuky; KORILEV G.A., Novocher-
kassk Polytechnical Institute, Mining-Geological Department, Novo-
cherkassk; SINORENKO V.F., "Sevkavgeologia", Essentuky, USSR

GRODYNAMIC WODEL OF SULPHIDE DEPOSIT FORMATION (WITH PARTICULAR RE-
FERENCE TO THE GREAT CAUCASUS)

A study of sulphide (pyrite-polymetallic and Pb-Zn) deposits of the
Great Caucasus shows their multistage, polygenetic and prolongated
formation, including sedimentary ore formation and the following
transformation of singenetic mineralization. Among the transformati-
is;on factors the main role belongs to selective melting of ancient
lc\;re—bearing host series and regeneration by exogenous-hydrothermal
rocesses.
he groups of deposits are distinguished: (1) exhalation-sgedimenta--
ry and combined stratiform deposits (with hydrothermal meneralizati-
on) paragenetically connected with geosynclinal volcanism, (2) vein
sulphide deposits formed mainly by means of transformism processes.
The first group of deposits was formed in geological-tectonic situa-
tions of Devonian island-arc in the Foreridge (Urups and oth.), low-
mid- Jurassic island-arc and in the outlying sea in Watersheding me-
tallogenetic zone (Fylyzchai and oth.),
The second group of deposits was formed in Upper Paleozoic - low
Jurassic in the Southern active outlying regions of the North-Cauca-
sian plate and is mostly developed in metamorphosed rocks of ancient
island-arc and outlying sea formations torn by granitoid intrusions
(sadon, Zgid, Tyzyl and oth.) or in nonmetamorphosed sedimentary co-
ver subjected to tectonic-magmatic processes (The Main Ridge zone of
the Central Caucasus, Kurush and Khnov-Borchinsk region in the East
Caucasus).

2. 3ax. 1196 17



FAPAHOB T'.M., lleHTpassnas IeolOroCHeMOYHaA aKcnemmmia Cepepo-Kas-
KABCKOT'0 MPOHSBOACTBEHHOTO I'eOJIOTHYeCKOro ofbexuuerws, T.Eccenry-
xe; KOBUEB I'.A., Hopouepraccrmli nomirexmwyeckuit mucTETyT, T.HOoBO-
vepracck; CHIOPEHKO B.®., Cesepo-KaBrascKoe OpPOE3BONCTEEHHOE I'€0—
JormyecKoe odbemuemme, T.Eccemryxm, CCCP

T'EQIMHAMWIECKAST MOJENL SOPMPOBARNA CYJLGIHHY MECTOPOEIEHMM
(HA IIPYMEPE BOJHIOT'0 KABKASA)

Usyuemme cyAbimMmHHX (KOINEMAHHO-NOMMMETAJUMMISCKEY ¥ CEAHIOBO-IMH-
ROBHX) MecTopoxnermit Fomemoro Kasrasa cEHEETEABCTBYET O MHOT'OAKT—
HOM, DOJMT'eHHOM ¥ [JUMTEJhHOM WX fopMEpoBaHMM, BRINYAA MPOIECCH ce-
JEMEHTAIMOHHOT'O pyAoodpasoBass ¥ nocaexywmell Tpanchopvammm cuHre-
HeTRYecKof mMuBepasmsammM. Cpems darTopos TparchopmEsMa Beaymee SHA—
YeHWe EMEJHM CEeJeKTHEHOE [LIABNEHWe NPEBHAX DYMOHOCHHX TOVN ¥ pere—
HepamEA SK30TeHHO-TIEIPOTEPMANBEEME NponeccaMd. Pazmmgaprcs: 1) 8kc-
TANATEOHHEO~OCAN0YEHe ¥ KOMOMHMDOBaEEHe (C HaJOEeHHO# I'EIpoTepMan—
Holt Mmmepammzarmeii) cTpaTEpODMEHE MeCTODOXNEHHA, NapareHeTHYECKH
CBASAHEHE ¢ TEOCHEKIVEANLAHM ByJEAHASMOM; 2) XWIBHHE CYARIMIHHE Me-
CTOpPOXIeENA, odpasoBaHHHe TIABHEM odpasoM Opoleccamu Tpaschopmms—
ma. [leppas rpymma MecTopoxnemill cfopMEDOBANACE B I'eOAOT0-TEKTOHH-
vYecrEX oGcTAHOBRAX NeROHCKOH ocTpoBrOW nyrm B IlepemoBom xpedTe
(Ypyn = xp.), 2 Takme HEXHe-cpemHeNPCHOR ocTpoBHOM IyT® ®, BOaMoX~
HO, OKpamHHOTO MOpA B [lpmBomopaspeasHo¥ MeTasmoremmdeckoff soHe
(Qaywsualt ® xp.). Bropas rpymna mecropoxmenuit odpasoBanack B BEpX—
HeM majeosoe — Huxee#t wpe Ha mxuoff axTmBHOR oxpaune Cepepo-Kasraac-
Kot WIETH B HAEdONee WMEPOKO PASEATA B MeTAMODIM3OBAHHHWX MOPONAX
ADEBHEX OCTPOBONYXHHX ¥ OKDaMHHO-MODCKEX (fopMarmi, OpopBAHHHX Ipa-
ARTONIHEME EETpysEAMm (Camom, Srmx, THSHA X Xp.), Wi¥ B HEMETaMOp-
{m30BAHHOM OCANOYHOM YeXJe, SAXBAYEHHOM TEKTOHO-MATMATHIECKEMH IIDO-
neccamm (so0Ha Txasroro xpedra lemrpamsEoro Kamrasa, Kypym ® Xaom-
BopumHcku#t pafior EA BocTouHoM Haprase).

BARANOV V,D., OVCHINNIKOV L.N., Institute of Mineralogy, Ceochemist-
ry and Crystallochemistry of Rare Elements of the USSR Ministry
of Geology and Academy of Sciences, Moscow, USSR

GEOCHEMICAL REGULARITIES OF BELATION BETWEEN ORE FORMATIONS AND
MAGMATTSM AND ABYSSAL STRUCTURE OF THE EARTH'S CRUST

There is a definite chaln of empirically established interrela-
tions: ore formation -~ ore-bearing geological formation - abyssal
structure of the earth’s crust and upper mantle and its reflection
by the morphological structure of the relief.

Metallogenetic zonality, related to the regular successive chm_:ge
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of geological and ore-bearing formatioms is in meny ways determined
by originating and development of Benioff type dipping abyssal
faults on the boundaries of oceanic and continental plates.

Joint examination of geological, geochemical, geophisical
and spatial data shows that penetrataon zones for intratelluric
fluids and magmas in deep parts of the earth’s crust and upper man-
tle have the form of not only lineament but also of cone and cylin-
dere. A

In reciprocating process of oceanic crust transformetion into
continental seguence generation of geologie and ore formations 1is
marked by several rythms of direct evolution of megmatism - from
ultrabasic - basaltic up . to rhyolithic, from normal row to sub-
alkaline and alkaline with corresponding change in mineralization
composition. This process is characterized by the depth increase of
magmatic and ore substence source against the background of wave-
rythmic growth of thickness and degree of earth's crust granitiza-
tion. This is evidenced by the date of metallogenic and regional
geochemical mapping end investigation of trace-elements and isoto-
pes distribution in magmatites and ores.

The general zonality sequence of lithophyllic, chalcophyllic and
siderophyllic ore formations is similar to the seguence of ore-
geochemical zonality of a ore-bearing district, field and each in-
dividual deposit, including halos. -This points to a fundamentally
single-tipe Ghemical elements differentiation in the processes of
various scales: formation of the earth’s crust, ore provinces, ore

areas and individual deposits.

In a wide range of zonal differentiation of ore-bearing forma-
tion composition mineralization has only a definite narrow interval

of petro.enic components ratios. This interval corresponds to the
definite abyssal section of the earthss crust. and relief level.

BAPAHOB B.ll., OBYMHHUKOB I.H., HECTHTYT MMHEPSIOrMM, T'OOXMUMUM M KpUC-
TanNOXWMEY POJKMX anemenT0B Mumreo u AH CCCP, r.Mocksa, CCCP

TEOXMMIYECKUE SAKOHOMEPHOCTH CBASM PYNIHHX QOPMALMY C MATMATHSMOM X
TIYBUHHEM CTPOEHUEM SEMHO{ KOPH

CywecTBYST ONpeAeNeHHsA IONb SMIMPHYECKA YCTAHOBAGHHWX B3aMMOCBA-
36ll: pyAHana (opmanua - pYAOHOCHaA reonoruyeckas fopmapua - THyGuE-
HO@ CTpOeHMEe BOMHOW KOpH M BepXHEH MaHTMM M 6ro OTpaxeHue B MOpHo-
CTpyXType penbeda.

MeTannoreHuuecKas S0HANBHOCTH, CBASAHHAA C 3AKOHOMEPHO# nocmezo-
BaTENbHOM CMEHOM I'60JOTHYECKMX M PyAHHX GopManuid, BO MHOTOM Ompeze-—
HAeTCH SAPOEJGHMEN W PA3EBMTHEM HE TpaHMLEX OKegHUYOCKMX M KOHTHHeH-
TAApHEX NAMT HAKAOHHMX PAyOMHHHX PaslOMOE Tung 30H Bennoda.
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CoBMEBCTHOE PACCMOTPEHUE TEOOTHYECKMX ,IE0XNMIAYECKIX ,IE0{USNYe CKMX
W agpPOKOCMUYECKMX N8HHEX NOKasHBEeT, YTO B I'NYOOKMX YaCTAX 3€MHOlM
KOpH W BEpXHe! MaHTHM 30HH NpPOHWLAEMOCTM ANA MiiTpPaTennypUue CKUX
Gnouzos M Maru npefcTaBieHH He TONBKO JIMHEGEMEHTaMM, HO TAEKE ¥ KOJb=-
UeBHMN (LUAMHAPMYSCKUMUA MM KOHWYECKMMA) CTPYKTYpauu.

B BOBBpPETHO-NOCTYNaTENBHOM [POLECCE INEpPEepacTaHkA OKEaHWUYECKON KO-
PH B KOHTUHGHTETBHYD NOCNEXOBATENEHOCTE (OPMUPOBEHUA TEONOTMYECKUX U
PYZHHX (OpMBUME OTNMYEETCH HECKOMBKMMA DUTMaMil T'OMOZDOLHOM 2BOMOLMK
MarMaTH8Ma = OT yAbTPatas3uTOROr0-0a3UTOBOTO A0 pMOIMTOROTO, OT HOp-
MENBHOT'O pAZI8 K CYOWencYHOMY W WeNOYHOMY C COOTHEETCTEEHHHM M3MEHEHuU—-
6M COCT@B& OpyAeHeHMA. ITOT NMpPOLECC XBPAKTEPU3YETCA YBENUUBHUEM TIy-
CMHHOCTH MCTOYHMKa MarMaTHYECKOTO M DYZAHOTO BEWECTB3 H& (OHE BOMHO-
06pasHO~-PUTMUYHOTO POCTA MOWHOCTW W CTENEHW IPaHMTHIaLKY 36MHOR KO-
pu., 06 2TOM CBUZETE IBCTBYOT ZaHHHE NETaNNOI@HWYECKOTO ¥ DErMOHANBHO-
T0 reOXMMUYECKOT0 KapTHPOEaHWA, W3YYEHUA paclnpefielleHUs  3IEMEHTOB-
npumeceil ¥ MBOTONOE B MarMaTUTax M pyA&X.

OGuuit soHambHHl PAX MUTOQMNBHHX ,XaABKOQUABHEX ¥ CHUZE POJUIBHEX PYyA-
HHX (opManuii B 2N6MEHTHOM BHDaKeHMM BHANOTHWYEH PAZY PYXHO-T'6 OXHMHYEC—
KO/ 30HaMBHOCTM DYAHOT'O paliOHa, NOmA U OTAENBHOTO MECTOpPOKZEHMA BHAL-
Yaf OpeOyH, 9TO I'OBOPUT O NPUANUMUENBHO OZHOTHIHON An{depeHUmanmM Xu-
MMYECHUX 27EMEHTOB B IpOLECCAX Pa3NMUYHOIO MacuTada: 0GpasOBaHuUsA 3eM-
HOWl KOpH ,PYAHNX NPOBUHUMHA,PYZAHNX PaiiOHOB W OTAENBHHX MECTOPORZGHMH.

B wnpoxoM ZuanasoHne 30HaNBHO! mddepeHumMaumm u cocTasa pyAOHOCHOM
popManuy KOHLEHTPELWA OPYZCHEHUA 3aHAMAET TONLKO OnpezeneHHEi yakuit
WHTEpPBaN COOTHOWEHWA COZEPEAHMI NETPOTEHHHX KOMIOHEHTOB.DTOT WMHTEp-
Bal COOTBETCTBYET ONpeZEN6HHOMY IAyOMHHOMY paspe3y 3eMHOH KOpH # B
CBASM C 3TUM W THUICOMETPUYECKOMY YPOBHK pembeda.

BARAS 7., Mipnistry of Geology and Mining of Mongolia, Ulan-Bator,
Mongoliaj; LAVRIK N.I., USSR Ministry of Geology; MOISEENKO V.G.,
SOROKIN A.P., Amur Integrated Research Inastitute of the Far Eas-
tern Scientific Centre of the Academy of Sciences of the USSR,
Blagoveshchensk; FOMIN I.N., Transbaikalian Integrated Research
Institute of the USSR Ministry of Geology,Chita, USSR

THE METALLOGENIC ZONING OF INTERCRATONIC SYSTEMS OF COMPLETED FOLD-
ING (CENTRAL-ASIAN AND MONGOLO-OKHOTIAN FOLD BELDS TAKEN AS EXAMPIES)

The seam structure between the Siberian and North Sinian platforms,
formed in the course of lasting motions of Atlantic and Pacific seg-
ments of the Earth's crust. Precambrian and Paleozoic structures of
Central-Asian belt are developed in the western part of the inter-
cratonic system. To the east they are overlain by Phanerozoic beds
of Mongolo-Okhotian belt, which contacts with the Pacific belt. The
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evolution of the region resulted in multibedded organisation of Bai-
kalian, Caledonian, Hercynian and Mesozoic groups of various metallo-
genic specialization of different age.

The Precambrian.metallogeny of ferrous, non-ferrous, noble metals
and rare elements is characteristic of regions adjoining the Siberi-
an platform. In the central and southern part of the seam zone the
Paleozoic-Mesozoic gold, sulphide-polymetallic and sulphide-rare me-
tals mineralizations prevail, with the younger age of mineralizati-
ons eastwards in sublatitudinal zones.

Within fold belts both longwise and crosswise orientated metalloge-
nic zones, related to the structures of old emplacement, dividing
largze blocks of the crust, are evident. "The structural thresholds"
differ in metallogenic specialization (copper-molybdenum of Khangai;
copper-gold-rare metals of Gobi~Altai; fluorite-rare metals -polyme-
tallic of Mongolian-Transbaikalian border; molybdenum-copper-rare
metals of Selenga-Yablonoviy; gold-molybdenum of Amazar; gold-rare
metals-polymetallic of Amur region).

BAPAC 3., MumucrepcTBOo reoxorun.u pygHoit mpomemaenHocr# MHP,r,Yaan-
Barop, MHP; JABPMK H.M., Mumucrepcrso reomorum CCCP; MOMCEEHKO B.T.,
COPOKVMH A.Il,, AMypckuit KOMIUIGKCHHR HAYyWHO-HCCIEHOBATENbCKHA MHCTHTYT
JBHL[ AH CCCP, r.Bmarosemexck; ®OMUH W.H,, 3aGaitkambcruit KoMmmexcHuit
HaygHO-HcClel0BaTeNbCkuil MHCTUTYT Munucrepcrea reoxoruu CCCP,r.Uwra,
CCCP ;

MET AIUIOT'EHWYECKAA 30HATBHOCTD MERKPATOHHHX CHCTEM 3ABEPHEHHOM
CHIALYATOCTH (HA IPUMEPE LIEHTPAIBHO-ASMATCKOIO ¥ MOHI'ONO-OXOTCKOIO
CHIIALYATHY TNOSCOB) '

llosHas cTpyKTypa, pacroioxeHHas exay CnOupcko# u Cesepo-Kwrafickolt
mrarhopmam, GopuMpoBanach MOJ BIUAHMEM NLIHTENbHHEX IBHXEHME B ATiaH-
TUyecKoM ¥ TMXOOKeaHCKOM cermeHTax semHolt Kopuw. B sanamHoi#t sersm
BTOlf MexXKpATOHHON cHCTeMH DPE3BHTH mokemGpuilckue u maneoaoiickue ofpa-
30BaHuA lleMTpanbHO-A3MATCKOrO NMofca, HA KOTOPHE B BOCTOWHOR ee mono-
BHHe HanomeHH (aHeposoficxue ornomenms Monromo-Cxorckoro mnosca, co-
weHsmmerocA B Humxem [Ipuamypbe ¢ THXOOKEAHCKMM NOACOM. OBONDIMOHHAS
IMKAMYHOCTb CTAHOBIGHHS PErdOHa OofyCHOBHIA MHOTOAPYCHOCTB CTDOEHMA
Galiranbcknx, KaJefOHCKMX, I'ePIMHCKMX W Me30SOficKMX KOMIN@KCOB ¢ pas-
HooGpasHoi W pa3sHOBO3paACTHOM MeTammoreHuweckoft cnerpammsaimeii.
Paitonu, npunerawmue x CuGupckodt mmardopme, XapaKTepUsyOTCH B OCHOBHOM
JloxkemOpuiickolt meTamnorernmeil (uepHue, ipeTHHe, GJSrOpOAHHE METALIH M
Penkue sneMeHTH). s meHTpambHolt ¥ mEHOM wacTell moBHOM 30HM GoJee
XapaxTepHu naneosoficko-me3030iickue npofuaupyomue sonoroe, cyasfunHo-
penxoMeTanbHoe opyneHeHMA. Ilpn aToM B CyCIMPOTHLHX MeTaJJIOreHMYECKHX
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30Hax mpu npubnanxerny x TUxooKeaHCKOMy CerMeHTy 3eMHOM KOpH yMeHbma-—
eTCA BOSpacT OpyAeHeHWd.

B mpepesax CKASANATHX MOACOB HADALY C MPOAOABHHMA YETKO HpPOCMATDPHBA-
DTCA Monepeunie (6XOxOUBHe) METANIOr'eHHYecKHe 30HH, NPUYPOYEHHHe K
CTPYKTYpPEM APeBHEr0 SajOmeHHd, pPasfelqsmMM KpylHue CAOKH 3eMHOM KOpH.
"CrpyKTypH:e OOPOrM” OTEMUADTCA MeTAJLIOreHMuYeckol cnermannsarmei
(Xaurafickuil wegHo-moxuGaesopuil, ['oGu-Anrafickuil megHO-30IOTO-pEfKOME~
ranpHuil, MoHromo-3aGafixaxsckil 1JaBAKOBO~MIATOBO~DE IIKOME TANEHO~I0MH~
meramnugeckuit, CeneHruno-ASA0HOBLN MOAMGHEH-MeNHO-PeAKOMETANLHEN ,
Amasapckuil 8080T0-MOXMGNEHOBHA, AMypCEHMA 30J0TO-peAKOMETalbHO-TIONH—
MeTaLIHYecKHit) .

BARDOSSY GY., SZANTER F., SZABO E., Hegediisne Koncz M., Hungary

MAIN TYPES OF BAUXITE IEPOSITS IN HUNGARY

The authors performed a-quantitative avaluation of the most impor-
tant parameters of bauxite deposits in Hungary,based of almost 6o
years of bauxite prospecting in the country.Bight main types of depo-
sits were distinguished,with transitional forms among them.The number
and the frequency percentage of tonnage was calculated for each type
of deposits.

The additional informations gathered during the mining phase were
also evaluated.They refer mainly to the form of the deposits and to
the distribution of the chemical components.Compar.sons at the end of
the prospecting phase and after ending the mining are presented,

Computer aided statistical and geostatistical calculations were
introduced with the aim to quantify the spatial variability of the
main parameters,such as bottom and top surface of the deposits,
bauxite thiclmeaa,A1203 and 3102 content.A close relationship was es-.
tablished between the variability of these parameters and the type
of the deposits.By the aid of variograms so called "nested structures"
were revealed in several deposits.A strong anisotropy was found in
deposits bound to pre-depositional tectonic lines.Point kriging and
block kriging were used successfully to predict parameter values at
any given point or volume of the deposit.Kriging standard deviation
maps were constructed to predict the risks of the mining operations
at a given level of confidence. )
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BARROS, JORGE GOMES DO CRAVO and A.BHASKARA RAO; Depto. de Geociencias
Universidade de Brasilia, Brazil

GENETIC AND EXPLORATORY MODEL FOR EMERALDS IN GREENSTONE BELTS:
CASE OF PORANGATU, BRAZIL

Brazilian Archean terrains under revision in view of volcano-sedimen-
tary ambients, are increasingly identified as parts of Greenstone
Belts. They are potentially rich in mineralizations. Emeralds,in this
system, are reported as a new genetic model (Authors-1982),important
for new exploration systematics.

Recently discovered emeralds producing deposit is situated near Poran-
gatu Town, Goias State (Lat.5.13928'05"- Long.W.499¢11'29"). The mine-
ralised zone is related to pegmatite veins with oligoclase, intruded
into meta-ultramafites (actinolite-talc-chlorite schists) enclosed in
tonalitic gneisses of Archean age. Emeralds occur in zones of sludite
(unit constituted of biotite and phlogopite) and sporadically in quartz
veins. The meta-ultramafites form a tight isocline,located in a major
anticlinal struture.The controls of mineralization and genesis involve
the magnesian schists and:a)local fault system;b)granitic pegmatite
producing metasomatic slTudite zones;c) hydrothermal quartz veins,and
d) lenses of oligoclase feldspar.

The genetic model and controls of mineralization suggest strategies

for exploration for target area selection. It is further proposed that
they are conditioned to a zone of 300 x 50 km, incorporating Santa Te-
rezinha and Mara Rosa deposits. This model could be correlated to other
deposits in Goias State and Caraiba in Bahia State. It is similar to
deposits in Urals in the USSR.

BARYSHEV A.N.,Central Research Institute of Geological Bxploration
of Base and Precious Metals, Moscow, USSR

MASSIVE SULFIDE-REARING VOLCANOGENIC CIUSTERS OF GEOSYNCLINAL
PROVINCES

Massive sulfide volcanogenic cluster is a complex of related depo-
gits and ore accurrences with volcanic structures that have a common
parents' hearth, i.e. an intercrust basaltic source.

In different geosynclimal provinces - basaltic (the Urals, Caucasus),
andesitic (Chingiz), liparitic (Rudnyi Altai, Gissar) - volcanogenic
ore clusters in spite of their differences share common features
that can be used for their indentification: 1) unpersistent cluster
concentration of appreciable deposits together with minor deposits
and ore occurences; 2) confinement of these groups (clusters) to
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areas where rocks of productive volcanogenic formations are of maxi~
mum thickness and fringed by silicic extrusives, with increasing
role of volcanogenic-sedimentary rocks towards the periphery; 3) syn-
volcanic breaks ~ radial and concentric with respect to all the vol-
canic structures, - that govern basaltic caldera limits and control
localization of dome roots and wallrock metosomatite zones; 4) dec-
rease of Cu:Zn and Zn:Pb ratios in deposits from the basaltic centre
of the cluster towards the periphery within certain stratigraphic
levels of ore localization. The diametre of the massive sulfide ore-
bearing volcanogenic ore clusters commonly is not more than 20 km.
Such structural zonation of the ore clusters is primarily controlled
by the laccolite-like crust magmatic hearths on the roof rocks (elus-
ter basement) giving rise to radial and concentric breaks, and then,
in the process of caldera collapse - by splitting of the hearths in-
to chambers with various hypsometry of the roof and accumulation of
acid magmas in the highest chambers.

The distance between the centres of volcanogenic ore clusters along
the strike of structural-formational zones is about 30 km, indepen-
dent on the Earth crust type. This stems from equal distances bet-
ween magmatic columns evolving from the primary mantle and feeding
crust hearths.

BAPHIIEB A.H., LenTpansmuit HayuHO-HccaemoBaTeascKEfl Ieosnoropaspe-
HNOYHHE PHCTHTYT UBETHHX ¥ OGIATOPOXHHX MeTawltoB, r.Mocksa, CCCP

KOMMENAHOHOCHHE BYJKAHOTEBHO-PYJHHE ¥3IH TBOCHHKIMHANLHHK
TTPOBMHLHA

KomuenaHOHOCHED By/IKAHONEHHO-DYNHHE yS36J — COBOKYHHOCTH I'€HeTHYeCc-
KE CBASAHHHX MECTOPORIEHRA ¥ DyRONDOABNCHHE ¢ ByAKAHAYECKEMH CTDYE-
TYDHHME 3JIEMEHTAME, KOTOpHE HMEDT ejgHEHE pomoEavafbHER KpymHHE Mar-
MATHIECKER LEeHTD - BHyTDPHKOPOBWH OasaibTOMEEHE ouar. B reocHERmI-
HAJBHHX MPOBMHIEAX PASHOI'O THNA - OasamsTomfEEx (Ypax, Cepepmuit
Kapras), ammesmrommenx (Oro-Samammut Ummrws), Jumapurommerx (Pymmmit
Anraft, Oro-3amammitt I'Mccap) - BYJIKAHOTEHHO-DYHEHE Y3JIH HADALY C
OTMHYMAME XADARTEPESYOTCA DANOM CXONHHX 4epPT, II0 KOTODHM OHE MOTYT
OHTH BHUeXeHH: I) mpepum#cToif rpynmopolt (ysimosoit) komnesTparme# cy-
mecTBeHHHX IO pasMepaM MecTODOXNeHml BMecTe C MeJKHAME ¥ C DyAOIDO-
ARHWAME; 2) TPOMPOYISHHOCTHD BTEX TDYNN K OGRACTAM, I'fe B NPOAYE-
THBHHX ByJIKAHOTeHHNX (opMammsax O0asasbTOMNH OGAANANT MAKCEMAIBHOHK
MOMHOCTED H OGPAMIANTCA MOJAMA DA3BMTHA KPEeMHEKMCJHX MHTDYSEBOB, &
K nmeppfepmM BOSpacTaeT PONH BYAEAHOIeHHO-OCAKOYHHX MOPOX; 3) DasBH-
THEM CHHBYJIRAHNYECKMX PASPHBOB, DANMANBHWX B KOHOEHTDHYECKNX OTHOCH-
TesbHO Bee#l BymmamMueckofl CTPYKTYPH, ONpemesisMEX TDAHANHN Ga38JbTO-
MIHOTO MAKCEMyMa (KaJbIepH) M KOHTDOMMDYINEX DasMemeHwe KopHe# sKe-
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TPYSHBOB E 30H OKONODYAHHX METACOMATETOB; 4) yMeHBmeHReM OTHOmeHmH
Cu :2n B 2n:Pb B MECTOPORNEHMAX OT GASAJBTOMIHOIO HEHTpa y3J2a K
nepEdepEE B IpefesaXx ONpeXeNeHHHX cTpaTHrpafEueckEx ypoBHe# pymomo-
RasmsarEn. [HaMeTp KOJYeNaHOHOCHHX BYJKAHOT@HHO-DYNHHX Y3J0B OOWYHO
He mpemumaeT 20 EM. OTMeYeHEAA CTPYKTYPHAR SOHAJNLHOCTE YSJAOB 0Gyc-
JORTEEA CHAYaJa HANODHEM BoslefcTBHEM JARRONETOOOpASHHX KODOBHX M2-—
TMATEYECKEX OYaroB HA NOpPONH KpoBa ((yHAaMEHTa Y3I0B) C DASBATHEM
PAIEANBEHX ¥ KOHLEHTDHYECKHX DAspWBOB, & 3aTeM, IPE NPOCENaHEH Kaib-
NepHHX GJIOKOB,- PACUJIEHeHHeM OYArOB HA KAMEDH ¢ pasHol rumcoderpmed
KDOBJE ¥ CROILTEAMEM KECJHX MAIM B Bambolee BHCOKEX Kamepax. JaTepa-
JbBAA HEONHOPOIHOCTE COCTABA MATM B KAMepAX RIMAET HA DYAHYD SOHAIB-—
HOCTB. PaccTOAHME MEXIy NEeHTPAMH BYJKAHOT@HHO-DYNEHX YSJOB MO IpO-
CTEDSHED CTPYKRTYPHO—~DODMABIMOHENX 30H paBAo (mwmi KpatHo) oroo 30 KM
HE32BHCHMO OT THNA 3eMHO# KOpH. 3T0 OCYCJOBIEHO ENUHHME DACCTOSHEA-
ME MEXNy MArMATAYECKMME ROJOHHAME, BCIVINBAMUIMY OT NEPEMYHOTO MAH-
TEIHOrO oYara ¥ MHNTAI¥ME KODOBHE OYaTH.

BASKINA V.A., FAVORSEAYA M.A., KURCHAVOV A.M., SHILIN N. L.) Institute
of Ore Deposits Geology, Petrography, Mineralogy, Geochemistry of the
Acad. Sci. of the USSR, Moscow, USSR

MAGMATIC EVOLIUTION OF OROGENKTIC ORE-BREARING STRUCTURES

From the large community of orogenetic ore-bearing structures one
class, namely the systems of throughgoing lineaments and related to
them joints of prolonced endogenetic activity are considered. These
structures control +the most valuable ore deposits in each region.
As an example, the longitudinal transcontinental zone of 100-105°
e.l. crossing Siberia Platform and folded belts of various ages is
described. Characteristical magmatic assemblages of 100-105° zone
belong to two types. The first type, known for example, in Maimetcha
=Kotuy magmatic field or in lushugay ore field, is represented by
succession of wltramafic, alkali-ultramafic, mafic emd alkalic pha-
ses, both volcanic and intrusive. The second-bimodal intrusive comp-
lexes with ultramafic, mafic, acid phases (Gadzju, Jidda).

The distinsuishins features of magmatic evolution in subordinate ore-
bearing lineaments and tectonic joints are considered in the Sikho-
te-ilin Range, Kazakhstan rezion, Okhotsk-Tchukotsk volcanic belt.
In Kazakhstan several lineaments which controll Late Paleozoic Fe-Mn
or Ba-Pb-Zn ores served at that time as structural barriers and were
distinguished by bimodal volcanic series of relatively high alkality.
In the Sikhote-Alin Range one of ore-concentrating latitudinal zone,
so called Kavalerovo-Dalnepgorskaye, since Early Paleozoic to Late
Tertiary, at every geological stage, characterized by anomel magmatic

assemblages.
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Comparison of magmatic evolution within ore-bearing lineaments and
joints of various ranges and out of them proves that there exists the
main characteristic of magmatic evolution commom for orogenetic ore-
bearing structures of that class. It is localized presence, at each
geological stage, the products of the most deep-generated, heated
melts rich in volatiles, mineralizers, alkalies. Besides, the same
zones and joints are areas of the most divergent ages of magmatic bo-
dies, as well as of primary melt compositions and their evolution
types. Being as a whole tectonic-magmatic anomalies, ore-bearing
structures manifest, in spite of ore types and ages, some common mag-
matic features. We consider these features as magmatic factors of
ore~concentration.

BACKMHA B.A., QABOPCKAA M.A., KYPYABOB A.M., IHMIVH H.JL, Hecruryr
TeONOTHR DYNHHX MecTopoxmemwii, nerporpafim, MEHEDANOTHE X IeOXEMEH
Aragengm mayx CCCP, r.Mockea, CCCP

SBOJIIWA MATMATM3MA OPOTEHHHX PYJIOHOCHHX CTFYKIYP

Hz odSmpHOT0 cooGmecTBa OpPOreHHNMX DPYMOHOCHHX CTDYKTYD OGCYRIADTCH
CKBOSHHE CHCTEMH HADymeHEX X NpRypOYeHHHe K HEM yRuH puETexsHoll sE-
noregEol ARTHBROCTH, KOHISHTDEDYDEME B KAXNOM PermoEe Bamdonee sHa-
YRTeJBHOE OpYREHEHHE.

B ravecTBe IpEMepa ONECAHA TPAHCKOHTHHEHTANHLEAA CKBOSHAS MEDHNEO~
HAJBERA CHCTEMAa, Nepecerapmasa CHGHpCKyn mIaTHopMy E PasHOBOSDACTHHE
cREANUATHe mofca Asmm wmexxy 100-I05° B.x. Cremaimky ee marmaTEec—
kol sBOMDIEE XApAKTEpPH3YDT PASHOBOSPACTHHE ACCOLEAIME JHGO CO CMe-
Holl yABTPAOCHOBHOTO, MEAOYHO-YJILTPAOCHOBHOI'O, OCHOBHOTO M WENOYHO-
ro Byaxamusma (Mafimeua-Kory#, Mymyraft), JEGo KOHTpacTHHe METDYSHB-
HHE yABTPAOCHOBHHE, OCHOBEHe E kmcxme (Ismsm, Jmmma).

MarmaTESM CTPYRTYDP HONYEEeHHOTO NODANKA PACCMOTDEH HA NpEMEpAX B0H
Hasaxcrasa # Ipmmepsa, pyREEx yaaop Oxorcko-YyROTCROTO permosa. B
Hasaxcrase JmEefiEHe B0HH, EOHTDOJEDYDWEEe B BeDXHEM NAIE0S08 XeJe30-
MAPTaHIEBoe, GAPET-NOJEMETALINYeCKOE ¥ JPYI'He TENH OPyACHeEHEA, MI-—
Pai® B TO BpEMA DON CTPYRTYDHHX GApHEPOB M OTAMYANECH KOHTDACTHMEM
¢ mopumeEHOR WENOYHOCTHD ByARAHEsMoM. B Kasamepomo-Jaxsmeropckoft
soHe [I[pDEMOpEA BA BOEX STANAX €€ DASBHTHA, ¢ DAHHEro IANe0S0f N0 Heo-
TeHR, JIOREMNSYDTCA AHOMANBHHE MATMATHYECKEEe KOMIJISECH.

CpaREeHEe SBOJOIME MATMATHSMA DACCMOTDEHHHX CTDYETYD ¥ COOTBETCTEY-
DOEX DPETrEOHOB B IEJIOM CBERETENBCTEYeT O TOM, 4TO TJABHHM OTMYETENE—
HEM OPHESHRKOM DYAOHOCENX YSZ0B M JEHeHEHX 30H CAYXET KOENEETDAIMS

B HEX, HA EAXAOM TeONOTEYSCECM STame, DPOXAYKTOR Hamdomee IAyCEHHMX
EHCOKOTEMIEDATYDHHX, GOTaTHX MEJOYAMHE ¥ MEHEDAANSATODSME MATM. OTEM
CTDYRTypaM CERO#CTBEHHN HARGONEINE NMANASOHN BOSDACTOB MATMATEYECKEX
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TEl, COCTABA HCXONHHX DACIJABOR M THIOB EX JmDpepeHITMAIRM.

lrax, ABAAACE TEKTOHO-MATMATHYECKEME AHOMANMAME, DYNOHOCHHE CTDYE-
TYDE HEeSAENCEMO OT THNOB E BOSDACTOB KOHTPOJEDYEMOT'O OpyNeHEHHS
oGIAZADT PAXOM OCMEX OpPESHAKOB MarMaTWYeckolf spomnmw. TakMe MpHSHA-
KI DACCMATPHBADTCA KAK MATMATHYecKHe (aRTOpH KORIEHTDAIME OpyNeHe—
HEA.

BASSI, HUGO G.L., CIRGEO (Investig. Center on Geol.Resources), Buenos Aires, Argen-
tina

EL SOLDADO, A CHILEAN, APPARENTLY STRATIFORM DISEMINATED ORE DEPOSIT, WITH TECTONIC
AND LITOLOGICAL CONTROLS

Regionally, the deposit is located in the intersection of megafaults to wich other
epinenetic deposits of Central Chile and Western Argentina are associated.

It develops in a Cretaceous calc-alkaline lithological environment made up of a mo-
nocline of lavas and pyroclastics intruded by dykes and sills; the whole being
crossed by several systems of microfractures which constitute access ways for an in
tensive hydrothermal action. The hydrothermalism, with a neat lifhological control,
develops in certain effusive and hypabysal rocks.

The structure of the resulting mineralized occurrence accomodates in this way to
the characteristies of the volcanic block forming on one side columns in the dikes
and deriving to mantlelike structures in the sills and in certain lava flows.

The richest copper mineralizations concentrate when the favoumables lavas or sills
underlie pyroclastics, which'act like screen, being incompetent to the fracturing
and to the penetration of mineralizing fluids.

The application of the described mechanism, obtained as a result of careful geologic
study of the deposit, allowed discovering reserves which justified the increase of
production from 600 to 3,500 dayly toms,.

In the same way, extended to the surrounding region it secured the success of a
strategic prospecting programme in a 60 Z of the one predicted.

BASSI, HUGO G.L., CIRGEO (Investig. Center on Geol. lesuurces), Buenos Aires, Argen-
tina

GEOTECTONIC CONTROL ON THE PHILOHYDROTHERMAL METALLOGENY OF THE AMERICAN SOUTHERN
CONE

Taking into account the observation of morphogenetic characteristics of more than
150 deposits in Argentina, Chile and Uruguay, made by the author during the last

twenty years, the identification of a tectonic control of supraregional character
wich permits to anticipate the distribution of the epigenetic ore deposits in the
southern cone of South America is postulated.

The evidence of such control is shown by the megafractures observed in satellite ima
gery, main drainage systems and characteristics of some of the deposits involved.

The fracture system, distribution pattern of the deposits, is identified in very di-
fferent scales, passing from the districtal, regional and continental.

The producing forces are quite probably connected with the early stages of the pla -
net sinces, sometimes, a same fractur controls deposits originated on very differents
ages.

Besides, it is postulated that, quite probable, this system, applied to the regional
and continental prospective programmes may constitute a fundamental complement in
the search for new mineral sources.
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This tectonic control suggest, by the away, that a part of the stratabound ore depo-
sits included in the regions considered, may be philohydrothermals,

The paper includes a primogenial tectonic idea of superfractures responsible of the
late Mesozoic continental margins,a map with the location of the principal gold,
lead-silver-zinc and copper mineralizations on the three countries and a synthesis
of stablished mineralogenetic lineaments.

BASU S.E. Geological Survey of India, Calcutta, India

PETROLOGY AND GEOCHEMISTRY OF COPPER SULPHIDE DEPOSIT OF SINGHANA-
MURADPUR AREA: A PRECAMBRIAN SYNGENETIC COPPER DEPOSIT IR KHETRI
COPPER BELT, RAJASTHAN, INDIA

The mineralogical, petrological and geochemical characters sugges—
ting a Precambrian syngenetic origin of Singhana-Muradpur copper de-
posit in northeastern extension of Khetri Copper Belt have been stu-
died.

Amphibole quartzite lithounit, the host rock of mineralisation appe-
ars to be composed of such rock types as silicified biotite-chlorite
schist, basic rock, anthophyllite-cordierite rock, amphibole-magne-
tite rock, carbonate rock, gquartzfeldspar porphyries, and pyroclas-—
tics. The whole host rock can be distinguished as a volcanic sedi-
mentary sequence with low to medium grade metamorphism,

The sulphides occur in the forms of massive and stringer ores. Pyr—
rhotite, pyrite, chalcopyrite, covellite, chalcocite, melnicovite
and pentlandite form the sulphide phase, and the oxide phase inclu-
des magnetite, ilmenite and hematite. The ore minerals exhibit me-
tamorphic deformational and flowage textures in stringer ores and
intergrowth equilibrium texture in massive ores. The sulphide-oxide
phases of minerals have been studied to find the envirommental con-
ditions of ore formation.

The copper ore shows moderatiely high values for Ni and Co. Fair va-
lues for Mn and Zn have also been recorded. Both geochemical sympa-
thies and indifferences for Ni, Co, Mn and Zn with respect to Cu
pave been observed. The statistical analysis of trace element dist-
ribution has also been considered.

28






