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3" SYMPOSIUM ON MINERALOGY: INTRODUCTORY TALK

GHEORGHE UDUBASA
Geological Institute of Romania, 1 Caransebes Str., 78344 Bucharest, Romania.

The 3" Symposium on mineralogy marks the 3" anniversary of the Mineralogical Society of
Romania (MSR), a young society among the members of IMA and EMU. The MSR has now about
150 members, honorary, ordinary, and sustaining, from Romania and abroad.

The MSR symposia became already customary and (we dare say) successful, claiming better
and belter organizing work and a higher and higher scientific level of the papers. It is a great
honour for us to see at our symposium colleagues from other countries, i.e., from Albania, Alger,
Austria, Azerbaijan, Belgium, France, Germany, Hungary, ltaly, Poland, Russia, Slovenia,
Ukraine, United Kingdom. Yugoslavia as well as co-operation papers with specialists from United
States of America and Japan. I hope no points of disappointment will occur.

The organizing work has been largely solved with the highly appreciated support of the Baia
Mare geology and mining authorities, i.e., CUART S.A., University, REMIN and Mineralogical
Museum. With such a support it was no problem to locate the site of the 3 MSR Symposium in
Baia Mare.

The Baia Mare (Nagybanya) mining district and the town itself belong to the classical
localities in Romania and include mineral occurrences and ore deposits ol prime importance. The
quite young University and the Mincralogical Museum add to the already known supporting points
of geology in Baia Mare. Several papers that will be presented during the sessions, the field trips
and the visit at the muscum should enable the visitors in getling a general view on the richness in
minerals and on the complex geological problems of the area.

The mincral inventory of Romania is constantly increasing and [ think the MSR Symposia
contributed much to the development of mineralogical rescarch in the country. In the review paper
published in 1992 (Udubasa et al., 1992) some 450 valid mineral species were found to exist in
Romania. To date thc number of minerals increases to about 600, preliminary identifications
included. It is important to point out that the new list of minerals in Romania does not include
many doubtful species.

Among the recently identified mineral species several of them represent rarities, c.g.
friedrichite, manganpyrosmalite, NHy-illite, zoubekite cte. In addition the new development of
mincralogical research considerably improved the knowledge of four groups of minerals, that are
very characteristic for the Romanian occurrences, i.e., tellurium minerals, Bi-sulphosalts, skarn and
manganese minerals. The arsenian nagyagite, probably a new mineral, and a Au-Te oxide have
been recently identified in materials form the old, classical Au-Ag-Te ore deposit at Sacaramb
(Simon et al.). Careful investigation on skarn related ores in Banat and Apuseni Mts. led to a
considerable improvement of the knowledge of Bi-sulphosalts, both by refinement of some
previously mentioned minerals and by identification of further species such as aleksite,
cannizzarite, heyrovskite, hodrushite ete (Ilinca). Among the skarn minerals the borates was paid a
special attention; new occurrences of szaibelyite and [luoborite and the first identification of
suanite were thus noticed (Marincea ct al.). The mincralogy of the manganesec minerals of
metamorphosed  deposits 1 much more complex as previously known. Both in the South
Carpathians (Delinesti) and in the liast Carpathians (Oita, Dadu, Dealul Rusului) there were
described many rare mincrals such as mangancse humites, pyrophanite, pyrosmalite etc (P.
Hartopanu et al.). In addition , the clay minerals were also carefully investigated resulting in many
new and interesting data (Radan, Bobos, Ciulavu). '

The accompanying list of minerals in Romania includes all the species reported till July 1995.
At the same time from the list were removed several minerals with uncertain status, unapproved
proposals, intermediale members of the solid solution series ete. according to the rules of
CNMMN-IMA. However. in the list were included some new compositions, i.e. still unnamed
minerals in order to have a full spectrum of the last achievements of the Romanian mincralogists.
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Mincrals in Romania. Status as July 1995

Abbreviations:  (7) - old  record, without lale
confirmation;, 7 - preliminary identification; ¢ - cave
mineral; GQ - gem quality; m - minor mineral; M -
meleorite mincral;, Mo - major occurrence; Ms -
muscum sample; P - presumed mineral, within
pscudomorphs; xx - well developed crystals; pxx -
microcrystals (SEM); CAPITALS - minerals having
type localitics in Romania; — - uncommon form of
presentation; O - concretions; ® - round aggregates;
€ - stalactites.

Actinolite

Aegirine

Acschynite-(Y)

Aikinite

Alabandite Mo
Albite xx Ms
Aleksite m
Algodonite () m
Allanite-(Ce)

Alleghanyite m
Allemontite m
Alloclasite Ms
Allophane

Alluandite

Altaite xx Ms
Alunite Mo
Alunogen

Amblygonite

Amesite

Analcime

Anatase m
Andalusite

ANDORITE xx Ms
Andradite xx Mo Ms
Anglesite

Anhydrite xx Ms
Ankerite Mo
Annabergite

Anorthite

Anorthoclase

Antigorite Mo
Antimony m
Antophyllite

Aphthitalite

Aragonile Ax Ms
ARDEALITE c
Arfvedsonite

Argentite

Argentopyrite _ m
Arizonite

Arsenic Ms
Arscnolitle

Arscnopyrite xx Ms
Arsenosulvanite m
Artinite

Astrophyllite

Augite XX Ms
Aurichalcite

Autunite

Awaruile m
Arzurite

-
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Baddeleyite
Barite
Barroisite
Bassanite
Bastnésite-(La)
Beidellite
Bementite
Benjaminite
Berthierine
Berthierite
Betckhtinite
Beryl

Biotite
Birnessite
Bismite
Bismuth
Bismuthinite
Bismutite
Bixbyite
Blodite
Boéhmite
Bornite
Boulangerite
Bournonitc
Brannerite
Bravoite
Brochantite
Brookite
Brucite
Brushite
Bursaite
Bustamite
Bytownite
Calaverile
Calcite
Calderite
Caledonite
Cancrinite
Canlicldite
Cannizzarite

Carbonate-hydroxylapatite

Carnallite
Carrollite
Cassiterite
Celadonite
Celestine
Celsian
Cerussite
Cesarolite
Chabasite
Chalcanthite
Chalcocite
Chalcophyllite
Chalcopyrite
Chalcostibite
Chamosite
Chevkinite
Chlorapatite
Chlorargyrite
Chloritoid
Chondrodite
Chromite
Chrysocolla
Chrysolile

xx Mo Ms

xx Ms
xx Mo Ms @
m

Mo Ms

m pxx
xx Mo Ms

m

m

m

xx Mg @

m

m
m

xx Ms
m

xx Mo Ms
Aax m Ms

Mo

Mo Ms
Ms
Mo



Cinnabar
Clausthalite
Clinochlore
Clinocnstatite
Clinohumite
Clinoptilolite
Clinozoizite
Clintonite
Coalingite
Cobaltite
Cobalt pentlandite
Cocruleolactite
Coesite
Coloradoite
Colusite
Copiapite
Copper
Cordicerite
Coronadite
Corrensite
Corundum
Cosalite
Cotunnite
Covellite
Crandallite
Cristobalite
Crocoite
Cronstedtite
Crossite
Cryptomelance
CSIKI.OVAITIT
Cubanite
Cummingtonite
Cuprite
Cuprobismutite
Cupropavonite
Cyanotrichite
Cymrite
Danburite
Danncmorite
Patolite
Diadochite
Diamond
Diaphorite
Diaspore
Dickite
DIETRICHITT:
Digenite
Diopside
Dioptase
DOGNACSKAITL:
Dolomite
Domeyikite
Dravite
Dumorticrite
Dyscrasite
[:Ibaite
Limplectite
Empressite
Enargite
linstatite
Fpidote
Fpistilbite

L psomite

XX
m

m
m

XX

xx Mo Ms

(7

nm
&))
Mo Ms
(7

("

Ms

xx Ms GQ
9]

XX Ms

m

XX

xx Mo Ms

XX
AN

l-rionite
Frythrite
Euchroite
Fulytite
Fukairite
Evansite
IFamalinite
Faujasite
Fayalite

FELSOBANYITE

Ferberite
Fergusonite-(Y)
Ferroaxinile
FFerrocolumbite
Ferro-cdenite
I‘errohornblende
Ferrosilite
Ferrotantalite
FIZ1ELYTTE
Iletcherite
Fluoborite
Fluorapatite
Fluorapophyllite
Fluorite
Forsterite
I'ranklinite
Freibergite
Freieslebenite
I'riedelite
I'riedrichite
I'rohbergite
FOLOPPITE
Gahnile
Galaxite
Cralena
Galenobismutite
Gedrite
Gehlenite
Geikiclite
Geocronitle
Germanile
Gersdorffite
Ciibbsite
Gismondine
Ciladite
Glancodot
Glauconite
Glaucophane
Gmelinite
Gocthite
Gold
Goldlicldite
Croreeivite
Gorgeyile
Goslarite
Giraphite
Gratonite
Greenockite
Grrergite
Grossular
Groutite
Guanajuatite
Gustavite
Giypstin
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Ny Ms
m
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xx Ms
GQ
m
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m
T Ms

Ms
W Mo Ms
m (7)

Mo

O
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Haidingerite
Halite
Halloysite
Halotrichite
Hammarite
IHarmotome
Iastingsite
[Hauerite
Hausmannite
Heazlewoodite
Hedenbergite
Helvite
Hematite
Hemimorphite
Hereynite
Hessite
Hetaerolite
Heulandite
Hexabydrite
Heyrovskite
Hibschite
Hisingerite
Hodrushite
Holdawayite
HORNIISITT
Hibnerile
Humite
Huntite
Huréaulite
Hyalophane
Hydrobiotite
Hydromagnesite
Hydrotaleite
IHydrotungstite
Hydroxyapophyllite
Hydroxylapatite
lce

Idaite

Ilite

Ilmenite
Hmenorutile
Hsemannite
Hvaite

Inesite
Ingodite

Iron
Isocubanite
Iwakiite
Jacobsite
Jalpaite
Jamesonite
Jarosite
Jerrygibbsite
Johannsenite
Jordanite
Joscite (A)
Joscite (B)
Junoite
Kacrsutite
Kainite
Kalinite
Kamucite
Kaolinite
Kermesite

xx Mo Ms
m

XX

m (7)

m
Ms

xx Mo Ms GQ

‘Mo Ms

XX

m
m 7

(M

m

X

vy Mo ¢

m

m
Mo Ms

m

g

m

m?

Mo Ms
(M m

xx Mo Ms

m
Mo
m
m
m
7m

M
Mo
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Kieserite

KLEBELSBERGITE

Kobellite
Kostovite
Kotoite
KRAUTITL
KRENNERITE
Krupkaite
Kutnahorite
Kyanite
l.angbeinite
[aumontite
Lautite

I.cad
[.cadhillite

[ .conite
l.epidocrocite

1 .cpidolite
[.eucophoenicite
|.ibethenite
[illianite
[.inarite
Lithiophilite

[ 1zardite
Lollingite
Loparite-(Ce)
LUDWIGITL
l.uzonite
Mackinawite
Maghemite
Magnesiochromite

Magnesioferrikatophorite

Magensioriebeckite
Magnesiotaramite
Magnesite
Magnetite
Malachite
Maldonite
Mallardite
Manganite
Manganpyrosmalite
Manjiroite
Marcasite
Margarite
Marialite
Massicot
Matildite
Maucherite
Meionite
Meclanophlogite
Melanterite
Meliphanite
Meneghinite
Mercury
MERRIHUETITE
Mesolite
Metacinnabar
Miargyrite
Microcline
Millerite
Mimelite

Minium
Mirabilite
Moissanile
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Molybdenite
Monazite-(Ce)
MONSMEDITE
Montbrayite
Montebrasite
Monticellite
Montmorillonite
Mordenite
Muscovite
MUTHMANNITE
Nacrite
NAGYAGITE
Natroalunite
Natrolite
Natron
Neotocite
Nepheline
Nickeline
Nickel-skutterudite
Nimite

Niter
Nontronite
Norbergite
Nsutite
Nukundamite
Okenite
Oldhamite
Oligoclasc
Omphacite
Opal

Orpiment
Osbornite
Owyhecite
PADLRAITE
Palygorskite
Paracelsian
Paragonite
Parajamesonite
Pargasite
Parisite-(Ce)
Pavonite
Pearceite
Pectolite
Pekoite
Pennantite
Pentlandite
Periclase
Perovskite
PETZITE
Pharmacosiderite
Phillipsite
Phlogopite
Pickeringite
Piemontite
Pigeonite
Pilsenite
Pitticite
Plagionite
Platinium
Plumbogummite
Plumbojarosite
Polybasile
Polyhalite
Prehnite

7 xx Ms
(M m

Mo

xx Mo Ms
m

xx Mo Ms

[TRS

Mo

m
pxx Ms
M

GQ
M

HXX

m

M
ax Mo Ms

xx Mo Ms

m

&)

Proustite
PSEUDOBROOKITE
Pseudomalachite
Pumpellyite-(Fe™")
Purpurite
Pyrargyrite
Pyrite
Pyroaurite
Pyrochlore
Pyrolusite
Pyromorphite
Pyrope
Pyrophanite
Pyrophyllite
Pyrostilpnite
Pyroxmangite
Pyrrhotite
Quartz,
Quenstedtite
Ramdohrite
Rammelsbergite
Realgar
Rectorite
RHODOCHROSITE
Rhodonite
Rhénite
Ribbeite
Richterite
Ricbeckite
Robinsonite
Rozenite
Rutile
Safllorite
Samsonite
Sanidine
Saponite
Sauconite
Scheelite
Schirmerite
Schorl
Schreibersite
Scolecite
Scorodite
Seligmannite
SEMSEYITL
Sepiolite
Siderite
Sicgenite
Sillimanite
Silver
Skutterudite
Smithsonite
Sodalite
Sonolite
Sperrylite
Spessartine
Sphalerite
Spinel
Spionkopite?
Spodumene
Spurrite
Stannite
Staurolite
Stephanite
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xx Mo Ms

xx Mo Ms &

XX

XX

Mo

xx Mo

XX Mo Ms O
xx Mo GQ
m

XX

xx Mo Ms GQ
xx Mo Ms GQ

7m

m =
x Mo Ms

(7)m
XX

xx Ms
(7Y m

M
XX

(HYm
xx Mo Mg

xx Ms Mo

Mo xx

Ms

Mo Ms
Ms

m

Mo

xx Mo Ms

)

xx Mo Ms
Mo Ms
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Sternbergite
Stevensite
Stibiconite
Stibnite
Stilbite
Stilpnomelane
Strontianite
Striiverite
STHTZITE
Suanite

Sulfur
SYLLVANITL
Sylvite
Symplesite
SZAIBELYITE
SZMIKITE
Szomolnokite
Tacniolite
Tacnite

Tale

Tavorite
Teallite
Tellurantimony
TELLURITE
TELLURIUM

Tellurobismuthite

Tennantite
Tenorite
Tephroite
Tetradymite
Tetrahedrite
Thaumasite
Theophrastite
Thomsonite
Thorite
Tilleyite
Titanite
Tochilinite
Todorokite
Topaz
Torbernite
Tosudiie
Tremolite
Trdymite
Triphylite
Troilite
T'schermakite
Tschermigite
Tungstite
Tyrolite
Ullmannite
Ulvospinel
Uniohoite
Uraninite
Uvarovite
Vaesite
Valentinite
Valleriite
Variscile
Valterite
Vermiculite
Vesuvianite
VESZELYITE
Violarite

xx Mo Ms
XX

m

m

m

m

xx Mo

xx Mo Ms

Mo Ms
L 2

M
Mo

() m

Ms

Mo

X Mo Ms

Mo Ms
Mo

m

m

m

RGN

IGR

Vivianite
Voltaite
Wairakite
Wavellite
Weissite
Whewellite
Whitlockite
Willemseite?
Winchite
Witherite
Witichenite
Wihlente
Wollastonite
Wulfenite
Wurtzite
Wiistite
Xanthoconite
Xenotime-(Y)
Yarrowite
Zaratite
Zcophyllite
Zincite
Zincocopiapite
Zinkenite
Zircon
Zoizite
Zoubekite
Zunyite

Unnamed minerals:

PbBi,Te,S;
As-nagyagite
Au-Te oxide
ShTe,

Ti-hematite.
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L’INDICE POLYMETALLIQUE DE CHHABET
BOURKIK (PETITE KABYLIE CENTRALE).
UN AUTRE TEMOIN D’UNE
MINERALISATION ANTECAMBRIENNE.

AFALFIZ A., Université des sciences et de la
Technologie Houari Boumediene. Institut  des
Scicnces de la Terre, BP 32 El Alia, 16111, Alger.

I’indice polymétallique de Chabet Bourkik
(El  Ancer), est situé a une quarantaine de
kilometres a I'Est de Jijel. Il fait partic de la zone
centrale du massif cristallin de Petite Kabylie.

L’afflecurement minéralis¢ constamment de
forme stratoide, s’instére au sein d’une formation
essentiellement & micaschistes, marbres et
amphibolites, appelée formation des alternances.
Cette derniere se  positionne entre  1'cnsemble
schistcux sommital ¢t le complexc gneissique de
base, qui constituent ["unité socle des zones
internes des maghrébides.

[.’étude " géologique du sccteur de Chabet
Bourkik et D'analyse  microstructurale et
microtexturale, réalisées sur le corps mincralisé ct
sur son proche cncaissant ont fait ressortir un

ensemble  de  cractéres  présentant  de  grandes
similitudes avee ceux  des  indices  d’Azaraz-
Boumlih-Achab, situées a une  vingtaine de

Kilometres a 1"Ouest d'El Ancer. Ces caractres pris
comme ¢léments de  comparaison se  rapportent
essentiellement a:

- La nature lithologique de la formation
porteuse de minéralisation (horizon amphibolique,
marbres, micaschistes...).

- L.a morphologie en lits concordants aux
microstructures de la roche hote.

- Aux textures de minerai métamorphisc.

- Aux dépots quartzo-chloritiques associés

aux lits minéralisés.
Du point de vue géochimique, les résultats
d’analyses obtenus sur la paragenese méralligue ct
les roches hotes concernant les ¢léments (Pb, Zn,
Cu, Fe, Ba, Ag, Cd, As, s’exprimant en magnétite,
blende, galeéne, chalcopyrite, cuivre gris, mispickel,
pyrrhotite et pyrite, confirment 'existence d’un
cortege géochimique tout i fait identique a ceux des
indices d’ Azaraz-Boumlih-Achab,

Ces similitudes suggérent une mise en place

identique a  savoir, I"origine exalative
synsédimentaire  de  la minéralisation  (Afalfiz,
1990).

Nous pensons que cet horizon mindralisé est
d’mportance régionale ¢t courerait depuis le Sud
IZst de Taher (Boumlih) jusqu’a I'Ouest d'11] Ancer.
Celui-ci a é1é ultéricurement désarticulé pendant les
phases tectoniques postéricures & sa mise en place
dans un ancien bassin d’dge trés probablement
antécambricnne.

Références bibliographigues
Afalfiz A (1990) Liude comparative paragénctgue et géochunigue
des indices minérahisés 4 Fe, Pb. Zn, Cuo Ba de la partic
occidentale du massif cristallophyllien de Petite Kaby he
Algérie. These de magister. pp. 202, Alger,
£ |
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GEOCHEMICAL STUDIES OF GOLD-SILVER-
TELLURIUM MINERALIZATION IN THE
VICINITY OF SACARAMB, SOUTIHERN
APUSENI MOUNTAINS, ROMANIA

ALDERTON D.H.M., Department of Geology, Royal
Holloway (I.ondon University), gham Surrcy TW20
OX, UK, SIMON G., Department of Geological

Sciences, University  of  Michigan, Ann  Arbor,
Michigan 48109-1003. USA, I0AN M., S.C.

Prospectiuni S.A., Str. Caranscbes Nr. 1, Bucharest,
Romania, PANAZAN L., ORLANDEA E., CSIBI I,
Minexfor, Deva, Romania.

The renowned  gold-silver-tellurium  vein
deposits in the Siaciramb region of western Romania
have in the past been subjected to many detailed
mineralogical studies, but relatively little is known of

their — genesis  and  cvolution. A detailed,
multidisciplinary,  gcochemical  study ol this

mineralization is currently being undertaken with a
view to determining the source of the fluids and the
ore components, and the conditions of mincral
formation, and thus ultimately the controls to
mineralization.

The minecralized veins are hosted by Neogene
homblende (tquartz, biotite, pyroxene) andesites
(stocks and lava [lows) with a characteristic island-arc
geochemistry (c.g. low Nb). In the vicinity of the
mincralized veins the andesites are heavily altered:
zoned scricitic and argillic assemblages are the most
abundant. These are associated with marked influxes
of K, Rb, and C'O,, and large losses in Na and Mg,

The veins sampled during this study show the
following general paragenesis: Larly pyrite> sphalerite
and galena>  sulphosalts  and  Au/Ag  tellurides>
rhodocrositc  and  caleite. Open-space  cavity  fill
textures are common, but evidence of extensive
reaclivation and brecciation of the veins is also
apparent. Fluid inclusions in vein quartz hosting the
mincralization are 2-phase  aqueous  in character.
Temperatures of homogenization have a mean value
around 270-300°C, and the salinity is low (around 5 wt
Y% NaCl equivalents). ividence of boiling does not
appear (o be common,

Initial stable isotopic analyses have produced
the following results: Vein guartz M0 = 13510 185
(%e SMOWY: calcite in host andesite 87 = -12.3 (%
PD); vein caleite and rhodochrosite 870 = -13.5 1o -
[5.5 (% SMOW) AND &''C' = -3 1o -7 (%« PDB).
Quartz and caleite arc  clearly in  isolopic
cquilibrium, indicating that cither they were deposited
at different temperatures, or from fuids with different
compositions. Al 300'C. fluids precipitating quarty,

ot

would have and isotopic composition of 550 =7109
%e SMOW; this value is close to a magmatic value and
not indicative of a major component ol (unexchanged)
meteoric [uids.

The characteristics mincralization,
alteration. and host rocks point to an island-arc sctting
similar (o that scen today in the cpithermal gold
deposits of the western Pacific region. However, the
magmatic characteristics ol the hydrothermal fluids,

ol the
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the lack of boiling phenomena, and the high
temperatures, indicate that at least some parts of the
mincralization are not typically epithcrmal, and
probably formed at deeper (and thercfore hotter)
levels.

THE MICAS IN THE MARBLES OF TIIE
WESTERNMOST PART OF THE MINING
DISTRICT OF HUTTENBERG (CARINTIIIA,
AUSTRIA). A MINERALOGICAL
CHARACTERIZATION

AMANN B., PERTLIK F., Institut fiir Mincralogic
und Kristallographic, Universitiat Wicen, Austria.

The marbles under discussion arc together
with different rocks in various metamorphic states
paits of the “Central Zone™ of the Lastern Alps. In
the description of these coarse grained white or
white-blue banded lower palacozoic marbles by

Kober (1938) and Solyom (1942) comparable
genetic  features  to  the marbles of the
“Bretsteinserie™ were pointed out (cf. Heritsch,
1921).

In connecction with the formulation of the
question about the possible mincralization of thesc
marbles by metasomatic  processes  and  the
formation of morc or less cconomic ore bodies of
siderite, together with small lenses of sulfides, the
mincral content of these marbles was investigated
in detail. The sum of the accessory mincrals varics
from two the ten wt% with the special main
individuals: quartz, feldspar (oligoclase),
tourmaline (elbaite-dravite-mixed crystals?),
[luorite, anatase, brookite, pyrite, graphite, and two
different varietics of fluor-micas. Both these micas
arc transparent, colourless with predominant faces
{001} and pscudohexagonal habitus (¢ up to 1 mm).
Black flaky inclusions (¢ 10 to 15 um) in the micas
were determined by X-ray methods as graphite. The
two micas don't differ by magnitude, form of
inclusions from cach other and were only
differentiated by optical measurements: nmuscovite
with an .mdl angle 2V ~ 40" and phlogopite with
2V ~ 10°. In both cases the iron content is less then
0.1 wt% FeO, the contents of Ni, Cr and Ti are
relatively high (0.01 to 0.1 wt%) (Amann, 1990).
Single crystal X-ray work confirmed the structure

type IM for the phlogopite and 2M, for the
muscovilte.,
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NEW GEOLOGICAL DETAILS USING
GEOPHYSICAL DATA AT ROSIA PORPHYRY

COPPER DEPOSIT
ANDREI C. GIIIT:\ M., Geological Institute of
Romania, Geomagnetism and Petrophysics
Department, 1 Caranscbes Str., 78344 Bucharest 32,
Romania.

The Rogia Poicni porphyry copper deposit is
placed in a Neogenc andcesite structure of Metaliferi
Mits. It shows of an internal zone (potasic alteration,
Fe-Cu sulphures + magnetite) and an cxternal argilic
zong, that preserves magncetite relicts. Internal zone is
located in the central part of Fundoaia subvolcanic
andesite body, which is surrounded by a conlact
breccia. :

Magnetic susceptibility data histograms show in
some sampling points two separate groups of valucs;
low (less than 100x10° uCGS) or high (morc than
1000 puCGS). An arithmetical mean for such a point
(c.g. 700 wuCGS) could be cmpty of geological
signification. Therefor, we made two mcans and two
isolines susceptibility maps. Both of them presented a
500 puCGS isoline that surrounded the hydrothermal
magnetite rock area. Superposing the two 500 puCGS
isolines on a third map we obtain a ringform arca. It
corresponds  to a zonc where relicts of  high
temperalure parageneses (with magnetile) coexists
with new lower temperature parageneses, without high
magnetic susceptibilities minerals. This ring marks the
internal part of the contact breccia areca, consisiing in
part, as petrophysical data proved by previous internal
zonc clements.
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SULFATIC FACIES IN THE NORTH-WESTERN 7

PART OF THE TRANSYLVANIAN BASIN -
MESES AREA AND THEIR GENETIC
-SIGNIFICANCE

BEDELEAN L, BICAN N., BEDELEAN IL,
“Babes-Bolyai” University, Cluj-Napoca, Romania.

The sulfatic accumulations from the Meses area
are situated at the level of the Foidas (Upper Lutetian)
Strata and of the Turbuta Formation (Lower
Priabonian) which represents the equivalent of the
Jebuc Strata from the Gildu area (B. Popescu, 1984).

The mineralogical and  structural-textural
features of the evaporitic deposits generally reflect
both the depositional context, in which the separation
from natural intrabasinal solutions played an essential
role, and a complex of diagenctic transformations
which caused significant remobilizations and
recrystallizations at the level of these evaporites. From
a mineralogical point of view, they are represented by
gypsum, anhydrite and subordinate celestite and barite.

A complex characterisation of the typical
sulfatic  facies are given, i.e.:  lanunithic,
stromatholitic, nodular of the “chicken-wire” type,
entherolitic, gypscrelic and clastic.

The sulfatic associations as well as the
mineralogy of the deposits, fit the schema suggested
by West (1979).

IGNEOUS HISTORY AND STRUCTURE OF THE
DITRAU MASSIF

BINDEA G., Geological Institute of Romania, |
Caransebes Str., 78344 Bucharest 32, Romania.

Six complexes of rocks were separated within
the Ditrdu alkaline massif (DAM) by taking into
consideration both the source of material and the field
relations: (1) olivine ultramafics, (2) honblendites-
syenites, (3) monzonites-syenites, (4) granitoids, (5)
nepheline syenites, and (6) muscovitized syenites.

The investigation of feldspars (Bindea, 1992)
and of minor elements (Morogan et al., 1994) pointed

out that a great part of rocks (from (2) and (3)
complexes) have been generated by mixing

phenomena of two magma types: an initial alkali-
basaltic magma and a crustally contaminated syenitic
magma. As the mixing happened at relatively low T a
complete homogenisation was not possible which
explains the uncommon great number of rock types. In
addition, assimilation and metlasomatic processes
further contributed to the rock diversification. For
example, in the northern part of DAM there are
numerous xenolits of black quartzites and the rocks are
silica-richer. Remarkable metasomatic effects are
mentioned at the contact between basic-ultrabasic
rocks and the younger nephelin-syenitc magma but
mainly between certain syenites and hydrothermal
emissions.
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The ecarliest rock type are the olivine
hornblendites as they appear enveloped in all the
remaining rock types. The monzodiorites (from
hornblendites-syenites complex) are intruded by
syenites (from monzosycnites complex) - Simo Valley.
The nepheline syenites arc the youngest rock type as
they cut all the rocks described. The granitoids
seemingly represent a distinct line of evolution, of the
same age as the nepheline syenites. The magmatic
evolution ended with a suite of vein rocks, followed by
an intense hydrothermal activity,

Several main faults further complicate the
structure of DAM. A fault directed NNE-SSW, which
produces great displacements in the surrounding
melamorphic terrains too is the reason for a northward
elongation of the DAM. The fault is prior to the DAM
because the syenitic magmas have been intruded along
it but it has been active after the consolidation, too,
because it separates the granites in Creanga Creek
Valley from the rocks of monzo-syenitic complex at
the W. Another fault with a E-V direction, which
passes south of Jolotca Valley (partly covered by
sediments) contributes to individualise the northern
compartment. By direct signs is mentioned another
important fault directed N-S, west of Simo Creek. It
realises an uplift of the Western compartment. Along it
come in tectonic contact the hornblenditic-syenitic
complex with the monzonito-syenitic complex and, in
the same time it is responsible for the disappearing of
Jolotea deposit of the East. Thus DAM appears as
being formed by two distinct units: the northern one,
asymmetrically developed and the southern one, with a
well developed ring structure.
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MINERALOGICAL ARGUMENTS FOR THE
SEPARATION OF A NEW TECTONO-
STRATIGRAPHIC ENTITY IN THE
CRISTALLINE-MEZOZOIC ZONE OF THE
CENTRAL EAST- CARPATHIANS: BALA]J
FORMATION

BINDEA G., Geological Institute of Romania, RO 78344,
Str. Caransebes 1. Bucuresti, Romania, KRAUTNER
H.G., Institut fiir Allgemeine und Angewandte Geologie,
LM Universitit Miinchen, Luisenstr. 37, D-80333
Miinchen, Germany, RUNCEANU M., Geological
Institute of Romania, RO 78344, Str. Caransebes 1,
Bucuresti, Romania, VOICU G., Department of Earth
and Planetary Sciences, Mc Gill University 3450
University Street, Montreal, Québec H3A2AT.

The Balaj Formation (BF) forms a rclatively
narrow band (100-200 m) which has always superior
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position in relation to the rocks of Tulghes Group and
an inferior one to the rocks of Rardu Group. It was
discontinuously mentioned in the central parts of East
Carpathians, between Bélan and Tulghes localities.

From a lithological point of view, the BF is
built up of an association of gneisses and quartz-
muscovite schists containing albite, muscovite,
epidote, chlorite and subordinately biotite.

The dominant structural elements are the
following: 1) a parallel metamorphic schistosity
marked by phyllosilicatic lamellae and 2) the almost
equigranular quartz and albite aggregates. The albite
crystals exceed two or three times the average
granulation of such aggregates. The subsequent growth
of a [ine-grained brown-reddish stilpnomelane can
locally be observed.

The mineral assemblage, i.e., sericite (2VNp =
22), albite (0 - 7% An) and chlorite would indicate, at
a first sight, a low grade metamorphism, and the BF
was included in the Tulghes Group (Risa and Arion,
1963, wunpubl data). However, there are some
significant differences. The Balaj gneisses contain
plagioclases with an extreme sodic composition and
with numcrous inclusions of euhedral epidote, which
entirely lack in similar rocks of the Tulghes Group.
The ordering degree of the K-feldspars is also higher
in the BF similar to the values of potassic feldspars
from Rardu Group. These observations support the
idea that BF represent a polymetamorphic entity
resulted from the regional retromorphism on a mezo-
metamorphic substratum.

The age of the retromorphism which generated
these rearrangements is prior to the setting of Rariu
Nappe. The main argument is that the rocks of BF
themselves are cataclastic and ultralaminated both in
its basal and the terminal part.

The overthrust plane drawn at the lower limit is
supported by the fact that the BF discordantly overlie
different terms of the Tulghes Group. Between the BF
and the Rardu Group there is a clear metamorphic
discordance.

TIIE METAMORPHIC HOST ROCKS IN THE
NORTHERN PART OF THE DITRAU
ALKALINE MASSIF
BINDEA G., Geological Institute of Romania, RO
?83-—'.2.4. Str. Caransebes 1, Bucuresti, Romania,
KRAUTNER H.G., Institut fiir Allgemeine und
Angewandte Geologie, LM Universitit Miinchen,
Luisenstr. 37, D-80333 Miinchen, Germany, YOICU
G., Department of Earth and Planetary Sciences, Mc
Gill University 3450 University Street, Montreal,
Québec H3A2A7, LORINCZ E., RUNCEANU M.,
Geological Institute of Romania, RO 78344, Str.

Caransebes 1, Bucuresti, Romania

The Hagota-Secu area in the northern part of
the Ditriu Massif consists of several pre-Alpine
Nappes with overthrust planes nearly horizontal. From
bottom to the top there are: Rodna Nappe, Pietrosu-
Bistrita Nappe, Sindominic Nappe, Baratu Mare
Nappe, Balaj Nappe and Rariu Nappe.

ins
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As compared to the scheme elaborated by
Balintoni (1981) the Borsec Nappe, built up mainly by
Mindra porphyroids is not any more existing here; on
the other hand three new nappes have been identified.
Arguments for the existence of each nappe are
presented. '

The Balaj Nappe can be identified as the
metamorphic history of the Balaj formation is different
from that of the Rardu or of Tulghes Groups and
overlaying different terms of the latter.

The Baratu Mare and Sindominic Nappes can
be identified by detailed lithostratigraphic studies in
Tulghes Group. In this way, on the one hand, the
existence of a rock suite with different characteristics
(Sindominic type and Baratu Mare type) could be
ascertained and, on the other hand, abnormal
superpositions, with regional extension, were found.
The result consists of the recognition in Putna-Tulghes
zone of a Tg, Formation from the Sindominic suite
beneath the Tg; Formation Baratu Mare suite. The
Sindominic Nappe overlies the Pietrosu porphyroid.
The Pietrosu porphyroid comes in contact with
different terms of Sindominic suite.

The whole Pietrosu Bistritei Unit may be
considered an immense tectonized zone because both
Pictrosu porphyroid and Negrisoara Formation rocks
are intensely mylonitized. This gives Pietrosu Bistritei
Unit a specific textural character (layering) differing
thus from both the Rebra Group and the Tulghes
Group rocks.

All these nappes are more or less influenced by
the Ditriu Massif, proving thus their pre-Alpine age.

HYDROTHERMAL AMMONIUM-BEARING
ILLITE FROM HARGHITA BAI AREA: XRD, IR-
SPECTROSCOPY, DTA AND CHEMICAL
ANALYSIS.
BOBOS 1, Technical University Timigoara, la
Stadion Str., 1900 Timisoara, Romania.

NH;-illite (NH4 I) has been found in argillized
andezite of the fossil hydrothermal system Harghita
Bii (East Carpathians). The mineral is one of the few
ocurences in the world and the first in Romania, being
described in  different genetical environments:
sedimentary, metamorphic and hydrothermal. In all the
occurrences the NH; is a major component. The
nitrogen genesis is poorly known.

The XRD pattern on NH,-illite shows a high
intensity 001 peak with varying d values, i.e. of 10.70
to 10.20 A (natural sample).

After treatment with ethilene .glycol, the
position of 001 peak shifts to higher angle. The
intensity of 001 peak increases with ammonium
contents. The intensity of 002 and 003 do not change.
The 003 peak can not be used as a good marker,
because sometimes is affected by quartz presence. The
004 reflection is very weak. The 005 reflection is very
sensitive and appear at 2.04-2.05 A. The d(060)
spacing is of 1.50 A which is in agreement with
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dioctahedral structure. The expandability is between 4-
10 % smectite. Ir is 1.07-1.12. XRD pattern of NH,-1 is
shown in fig.1.

For the IR analyses the samples were prepared
as KBr pellets. The fundamental vibrations of NH;*
ions arc located near 3300, 3050 and 1430 cm’™ and are
typical of N-H vibrations. Intensitics of N-I vibrations
are proportional with amount of NH; in illite
interlayer. Between dyg, spacing, amount NHy of illite
and intensity of N-H vibrations there is a linecar
relationship. The IR spectrum is showed in fig. 2.

Differential thermal analysis showed four
endothermic peaks at SOOC, I?OOC, 530°C and 570°C.
The endothermic peak at 530°C points the detachment
of ammonium from interlayer site of illite.

Chemical analyses were made in St** form on
2um pure fractions. Nitrogen determination on NH,-I
gave values of 1.12-1.53 wt% NH,. K' had values
between 0.08-0.40/0,,(OH),. It is possible to be a solid
solution between K-illite and NH,-illite. The structural
formula for NH-illite is:

Nag 6Ko 21NHy o 58(Si3 432l s7) (Al gsFe™*0.06M g0 30)05(OH),

NH,-I is a ncoformation mineral. It formed on
smeclite by three main stages: disorder, transition and

~ ordering. The NH,-1 is associated in few samples with
pyrophyllite, which  suggests similar  thermal
conditions for their formation (T~250°C). Fluids with
appreciable contents of N, and NH; are rcported in
hydrothermal ficlds and result from early hydrothermal
fluids.

10.62
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Pig,l- XRD pattern of Wi, -I

Pige2= IR pattern of IIi,-I
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POLYTYPE ANALYSIS ON NIL-ILLITE FROM
HARGHITA BAIL AN INVESTIGATION BY XRD,
ED AND TEM

BOBOS 1., Technical University Timigoara, 1la
Stadion Str., 1900 Timisoara, Romania.

Identification of polytypes of NH,-bearing illite
(NH,-I) using powder and single crystal samples, gave
informations about the changes in stacking sequence
and in composition with incrcasing alteration grade.
NH,-1is a rare mineral. It was found in very low grade
metamorphic rocks associated with coal
(Pennsylvania), in black shales (Alaska), in
anchimetamorphic shalcs associated with anthracite
(Slovakia), as well as in argillized andesite (Japan,
Slovakia and Romania).

XRD patterns of NH,-I include hkl reflections
in the range 20 = 15-36°, suggesting the presence of
the  IM polytype. ED analyses revealed a good
crystallised  dioctahedral illite. The cell paramecters
were calculated for three samples (Table).
Contributions of octahedral -cations and anions
dominate the k = 3n reflections, which arc very sharp.

Table. The cell parameters of NH,-illite (in nm)
Sample a b c
308 0.515
352 0.517 0.897 1.038
333 0.518 0.898 1.040

The TEM images of the NI,;-I show a lath habit
of the grains, which is typical for the IM polytype.
The latter has formed at the expense of the metastable
IMd phasc with disordered structure, giving risc to
ordered mixed layer illite/smectite withR = 1.

Sr-ISOTOPE EVIDENCE FOR TIIE ORIGIN OF
BARITE FROM FOUR MINERALIZATIONS OF
THE MOROCCAN MESETA

CASTORINA F., Dipartimento di Scienze della
Terra, Universita di Roma "La Sapicnza", Rome, Italy,
DI BIASIO E., CNR, Centro di Studio del Quaternario
¢ dell'Evoluzione Ambientale c/o Dipartimento di
Scienze della Terra, Universita di Roma "La
Sapienza", Rome, Italy, MASI U., Dipartimento di
Scicnze declla Terra, Universita di Roma- "La
Sapienza", Rome, Italy, TOLOMEO L., Dipartimento
di Scienze della Terra, Universita di Roma "La
Sapicnza", Rome, Italy.

The Sr-isotope ratios of barites, karst calcites,
limestones and schists from four mineralizations of the
Palacozoic Moroccan Meseta have been determined.

The Sr-isotope ratios of the barites ranging from
the 0.71077 £ 4 to 0.71714 = 3 do not distinguish the
four mincralizations, indicating a common origin for
the radiogenic ¥$r involved. The latter was not of
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marine origin, but resulted by Sr leached from either
magmaltic Hercynian rocks or, more reasonably, from
the pre-Hercynian schists during the Hercynian
orogenesis. The sample of schist analysed has given an
isotopic composition of 0.71712 and 0.71460
corresponding to 300 and 350 Ma, respectively.

The Sr-isotope ratios of the Palacozoic
limestones similar to those of the associated barites,
show that these rocks underwent metamorphic
recrystallisation during the Hercynian orogenesis and
the Sr is assumed to be derived from the same source
of the barites. This conclusion also explain the isotopic
signature of the karst calcites, formed after limestone
recrystallisation.

MINERALOGIE DES TOPAZES DU HOGGAR
CENTRAL

CHALAL Y., KESRAQUI M., Université des
sciences et de la Technologie Houari Boumediene.

Institut des Sciences de la Terrve, BP 32 El Alia, 1611 !,_

Alger.

Un magmatisme spécifique dans le Hoggar
central conduit A la formation d’un granite a albite et
topaze faisant partie des massifs panafricains tardifs.
Ce granite particulier non signalé¢ dans la chaine
Pharusicnne se distingue par sa composition
minéralogique constante: Quartz, albite, FK, mica
lithinifere (protolithionite ou zinnwaldite) et topaze.
Ce dernier représente I'expression minérale la plus
parlante du caractére alumineux d'une part et de la
richesse en Fluor d’autre part.

[.’¢tude minéralogique des topazes permet de
differencier les topazes magmaliques des lopazes
hydrothermales par leur chimisme ainsi que par leur
structure.

Les topazes magmatiques sont liées aux
granites & albite-topaze aussi bien dans les
leucogranites de fa région de Tamanrasset que dans les
granites de la région de Laouni. Les topazes
hydrothermales ont ¢té prélevées dans des filons de
quartz-greisen, dans des greisens ainsi que dans la
pegmatite de Hananeére.

Les analyses & la microsonde élécronique ont
montré clairement que les topazes magmaliques sont
plus riches en silice et en fluor que les lopazes
hydrothermales, mais elles sont plus pauvres en
alumine.

L.'étude de quelques topazes 2 la diffraction des
rayons X montre une abondance relative en ion
hydroxyle OH par rapport au Fluor pour les topazes
d’origine hydrothermale.

I - Formule structurale d’une topaze
magmatique, sur la base de 6 Oxygenes:
("limA]wa) (OHg, Fi01) Oy
- Formule structurale d’'une {topaze

hydrot hcrmalf...
(S 05Ak5 12) (OHp 61 F) 30) Os.
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TEXTURAL AND STRUCTURAL FEATURES
OF THE COPPER-PYRYTE ORES RELATED TO
VOLCANO-SEDIMENTARY COMPLEX IN
ALBANIA

CINA_A., MILUSHI L,
Research, Tirana, Albania.

Institute of Geological

A volcano-sedimentary com;ﬁlcx represented by
rocks ‘approaching the compesition of tholeitic basalts,
with carbonate shales intercalations, is located at the
periphery of the ophiolitic formation of Albania.

Sulphide copper-pyrite ore deposits of volcano-
sedimentary type are genetically related to the complex.

Copper-pyrite sulphide ores are of massive type
and consist mainly of pyrite, chalcopyrite and with
subordinate amounts of magnetite-hematite.

The ores most commonly display bedded and
brecciated structures with local development of vein-like
or veins, Metacolloidal-concretionary aggregates of pyrite,
sometimes strongly corroded and replaced by chalcopyrite |
and sphalerite are the most widespread textural features,
Rod-like aggregates of hematite with radial arrangement
are also abundant, showing various grades of
transformation into magnetite and/or replacemet by pyrite.

A volcano-sedimentary origin of the deposits is
advocated on the basis of ore fabric and geological setting.
Later processes involve  hydrothermal-metasomatic
processing of ores with a final metamorphic overprint.

NEW DATA ON JOSEITE-A FROM BAITA
BIHOR MINE (BIHOR MOUNTAINS,

ROMANIA)
CIOFLICA G., LUPULESCU M. Bucharest
University, Mineralogy Department, I, N. Balcescu

Av., 70111 Bucharest, Romania.

The first occurrences of Joseite in Biita Bihor
ore deposits have been described by Koch (1984) and
Grasselly (1948). Recent investigations confirmed
these occurrences and gave us the possibility to
identify a member of the trigonal bismuth
chalcogenides, namely Joseite-A. This paper presents
new data on Joseite-A to improve the mineralogical
characterisation of this Bi-mineral. .

Joseite-A has been identified in mineralised Ca-
and Mg-skams related to the Upper Cretaccous -
Eocene Bihor plutons. This pluton, with granitoid
composition, generated a well extended thermal and
metasomatic metamorphic aureole in the Bihor Realm
and Codru, Ariegeni, Pdiugeni Nappe System
formations, forming various hornfelses and skarns.

The studied material has been collected from
Mo + Bi # W mineralizations associated with Ca
skarns belonging to Blidar Contact and from Cu + Bi +
W and Pb + Zn + Cu + W mineralizations related to
Mg-skarns. Joseite-A forms platy or long pseudo-
prismalic crystals or aggregates, as nests or
impregnations in garnet and wollastonite skarns. It is
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associated with cosalite, emplectite, tetradymite,
bismuthinite and native bismuth. Joseite-A lamellac
have a lead-grey colour with yellow tints. Under the
microscope, it is well polished, having a low polishing
hardness, high spectral reflectance and white-yeilow
colour. No bireflection is found. The sections parallel

with "C" axes have medium anisotropism, from light

grey brown to dark grey brown. The sections normal to
the "¢" axes arc isotropic. Some crystals show
"spindle" texture. i

The X-rays data for Joseite-A are: 3.08 (100);
2.24 (30), 2.11 (20); 4.40 (20); 4.41 (20); 3.61 (10);
3.31 (20); 2.57 (6); 2.25 (30); 2.12 (14); 2.06 (7); 1.97
(4); 1.89 (14); 1.78 (3).

The microhardness value is 45 Kg/mm”. The
microhardness indentation is almost perfect, showing
only slightly concavities on one side. Some shells are
present on the upper half of the indentation.

The chemical composition by electron
microprobe mean is: Bi - 81.§970 %:; Te - 11.1006%:
S - 6.212% and minor amounts of Sb, Pb, Cu, Se and
As which corresponds to the Bi,gTeyqS, formula
(total atoms = 7). The chemical analyses point up a
slightly higher Bi and slower Te contents versus
Bi,TeS, idcal formula.

The association of Joseite-A  with  native
bismuth, bismuthinite and tetradymite in the Bi
mineralization from Baita Bihor and the lack of Bi
tetlurides show the conditions for the generation of
Joseite-A  are characterised by the high sulphur
fugacity and an enough high temperature to form the
mineral.

The Biita Bihor Bi ores, together with other
Upper Cretaceous - Eocene related Bi occurrences are
in good agreement with the idea of the generation of
bismuth miperals in continental arc tectomic setting
which involves the continental crust contribution.

INTERLABORATORY CALIBRATION OF THE
ILLITE “CRISTALLINITY” SCALE

CIULAVU M., VANGIIELIE 1., Geological Institute
of Romania. 1 Caransebes Str., 78344 Bucharest 32,
Romania. :

Over 10 years have passed since the
“cristallinity” of the phyllosilicates became an
indicator of the very low grade metamorphism, i.e, the
so-called “no man’s land”, between the diagenesis and
the greenschist facies.

During this' period a great number of
researchers tried to elucidate the history of diagenesis
and metamorphism for sedimentary basins. After a few
years, a problem become obvious, namely, the illite
“cristallinity” varies significantly with the type of the
diffractometer used, the X-ray dilfraction settings,
sample preparations, ctc. Therefore, a calibration and
standardisation of the “cristallinity” data is urgently
needed, if a comparison between different research
groups is intended.

/)

Our DRON diffractometer has been calibrated
against the Phillips diffractometer used by Prof. H.J.
Kisch at the Ben-Gurion University of the Negev. The
five polished slate standards and a muscovite crystal
provided by Prof. Kisch were measured using the
following settings: DRON 3 generator/GUR 8
goniometer, CuKeo, normal focus tube, Ni-filter,
scintillation detector, TC = 2.3sec.. scan rate 1°26/min,
chart speed 600mm/hour (1 cm equals 1°20), slits:
Soller 1.5° two divergence slits namely horizonial
(Imm) and vertical (10mm), receiving slit 0.25mm.
The second Solier slit has been removed to increase
the intensity of the peaks.

We obtained a very good correlation (the
correlation coefficient r = 0.995) expressed by the
equation [Cppoy = 1.437 ICpy ., + 0.012.

For our diffractometer standardization we used
five sampies which were run as aatural and glycolated
oriented slides (< 2 um fraction) and polished siates.

Good correlations have been obiained for the
values obtained on:

- slates and natural oriented  slides:
r=0.952 and ICy,,., = 0.801 ICy,, + 0.900

- slates and glycolated oriented slides:

1=0.862 and ICgyes = 1.230 ICyq - 0.642

- natural and glycolated onented samples:
r=0.900 and ICy, = 1.518 ICy; - 1.854.

MEASURING FRACTAL DIMENSION - JRON
AND MANGANESE HYDROXIDES DENDRITES

CONSTANTINESCU K., Pf\Lﬁ§EANU M.,
MILUTINOVICI S.P., CARACAS R., Bucharest
University, Mineralogy Department, 70111, Bucharest,
Romania.

Since Benoit Mandelbrot created the fractal
geometry, much has been done in the field of the
fractal growth, and especially in the study of dendrites.

In this paper there bave been studied dendrites
from several locations. The host rocks are: tuffs, jasps,
clays, mylonites. They are of different ages and they
mainly consist of manganese and iron oxides and
hydroxides. There are two main kinds of dendrites:
those grown from a fissure system and those nucleated
on a surface.

There has been analysed the shape of the
dendrites and obtained the fractal dimension D. Their
specific shapes allow us to use three methods: box-
counling, measuring the perimeter and the branches’
length. The dendrites were studied as 21 images and it
was found that they have a varicty of [ractal
dimensions (from 1.23 to 1.89). The box-counting
method as well as the random walk method give the
same result in almost all the cases. The results of the
branches’ length method is also similar. This makes
them all valid for using in a fractal analysis of the
dendritic shapes and they are good in verifying the
oblained results.
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METAMORPHOSED STRATIFORM MASSIVE
SULPHIDE DEPOSITS AT BAIA BORSA,
MARAMURES: NEW PETROGRAPHIC AND
MINERALOGICAL DATA

COOK N.J., Minecralogical Institute, University of
Wiirzburg, D-97074 ‘Wiirzburg, Germany, RADU D.,
CUART S.A., RO-4800 Baia Mare, Romania.

Structural, petrographic and mineralogical
investigation of several polymetallic pyritic massive
sulphide deposits in the Baia Borsa orefield,
Maramures County, give results consistent with their
origin as the préducts of vulcano-exhalative activity,
contemporaneously with formation of their enclosing
Cambrian host rocks, the Tulghes Tg; series, which is
dominantly composed of rhyolitic volcanics.
Greenschist facies metamorphism and accompanying
deformation during at least two orogenic events
(Lower Palaecozoic, Variscan) has, however, led to
significant morphological and mineralogical
modifications to the deposits,

Evidence of extensive remobilisation of ore
components is widespread and is observable on both
the micro- and macroscales. Tectonically controlled
distributions of the more ductile sulphide minerals can
be correlated with local metamorphic stress-strain
regimes preserved in the rock. Particularly in the
Micarlau and Iviscoaia deposits, chalcopyrite, and to
a lesser extent galena, 'appear to have been
preferentially removed from the massive ore and
reconcentrated in the pressure shadows of quartz lenses
within the subjacent disseminated schists and in other
arcas of reduced stress. Silver and gold are
signilicantly enriched in such ore types, compared to
massive ore lenses. Argentian tetrahedrite and other
Ag-sulphosalts (e.g. pyrargyrite) are abundant, and Au,
as electrum, is relatively frequently observed in
polished section. Additionally, remobilised sulphides
occur in veins which cut more massive parts of the ore
and also heal fractures in cataclastically deformed
pyrite. This is in sharp contrast to the massive pyritic
ores which show little evidence of "metamorphic
modification, except for corrosion and recrystallisation
of pyrite and cataclastic deformation. Widespread
fracturing and faulting of the sequence brought about
by the intrusion of the Toroiaga magmatic complex
has further affected orebody morphology and has led
to some further cataclasis of pyrite and local
brecciation of that mineral. Minor hydrothermal
veining associated with this activity has locally
overprinted the syngenetic ores, introducing a variety
of more exotic minerals, including Pb- and Ag-
sulphosalts, but has not affected the gross tenor of the
deposits to any significant extent.

A large body of electron microprobe data on the
compositions of sulphide and sulphosalt minerals
within the orebodies confirm that the epigenetic
mineralisation is compositionally distinct from that of
the syngenetic ores. Of particular importance in this
regard are the Fe contents of sphalerite, which are
appreciably higher in the epigenetic mineralisation,
and the concentrations of Ag, Bi, Se and Sb in galena.
Although all galena types are marked by relatively
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high concentrations of both Ag and Bi, the two
elements correlating strongly with each other, the
contents of Se and Sb show a marked difference
between the two types, with the syngenetic galenas
being enriched in the former and the epigenetic
galenas in the latter. Such data represents a panacea
for the discrimination of cross-cutting vein-type
phenomena as the products of either (syn-
metamorphic?) mobilisation of ore components or
resulting from epigenetic overprinting. A wide range
of tetrahedrite-tennantite minerals are present, with
argentian tetrahedrites more widely observed in Cu-
rich ore types, and (Ag-free) tennantites being
dominant in pyritic Pb-Zn rich ores. Except in the ores
richest in Cu, where Ag-tetrahedrite is of importance,
the chief carrier of silver in the ores is believed to be
galena.

THE OCCURRENCES AND COMPOSITION OF
NATIVE GOLD IN THE ORE DEPOSITS IN THE
BAIA MARE AREA

DAMIAN Gh., DAMIAN FlL, Department of
Geology, Baia Mare University, 52A V. Babes Str.,
4800 Baia Mare.

The hydrothermal ore deposits of the Baia Mare
district are related to Neogene volcanic rocks
(Badenian-Upper Pannonian). In the western area of
the district (Ilba-Baita) the gold occurs both in the
base metal ores, forming microinclusions in
chalcopyrite, galena, sphalerite, pyrite, and quariz. At
Ilba about 60% of observed gold grains (fineness of
720) occur in quartz. The fineness increases at Biita,
i.e.’of 760. Small amounts of gold appear included in

* goethite (8 and 4%). In the central area (Sisar deposit)
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the gold is associated either with quartz (about 30%),
iron oxides (5%), sulphides (38%) and carbonates
(27%). The gold in the quartz veins has nearly the
same fineness (610-763) as compared to the gold
associated with pyrite in the stockworks (640-730).
The eastern area (Dealu Crucii-Cavnic) ore veins bear
both base metal sulphides and gold. At Herja, the
native gold is rare and associates with sphalerite and
calcite. At Baia Spric the gold is mostly associated
with sulphides (mainly pyrite, about 68%) and has a
fineness of 715-740 as compared with the gold in
quartz (about 31%) of significant lower fineness (650).
At Suior most of the gold is included in quartz (80%)
in the upper part of the veins and associates with
sulphides (82%) in the lower part. The gold fineness is
of 730-785. The gold in Biiut area (Breiner) is
included either in pyrite and sphalerite (about 60%) or
in quartz (40%) and shows a higher fineness (875-
980). Most of the gold in the Viratec ores is related to
chalcopyrite (32%) and quartz (40%) and shows also a
relatively high fineness (800-860). The average size of
gold grains (inclusions) varies from 0.05 mm, when
associated with sulphides, to 0.02 mm, when
associated with quartz.



THE POSSIBILITIES OF GEOLOGICAL
CORRELATION ON THE BASIS OF
EXTRATERESTRIAL SPHERULES

OCCURRING IN HUNGARY

DETRE CsH., DON Gy, DOSZTALY L.,
RALISCH-FELGENHAUER E., SIEGL-FARKAS
A., Geological Institute of Hungary, Stefédnia it 14., H-
1143, Budapest. .

On the basis of the investigations carried out
until now in Hungary we can perform spherule-based
geological correlations in the following periods:

TRIASSIC

Middle Triassic, Anisian stage, Pelsonian
substage, Balatonites balatonicus zone: Aszofo
(Balaton Higland): glassy spherules; Misina, Mecsek
Mits. (South Hungary): “extremely small spherules”.

Ladinian-Carnian stage: Recsk Mits. (NE
Hungary):  glassy spherules. Glassy spherules
occurrences of similar age are known from Greece,
Italy and Austria.

Norian-Rhaetian stage: Several occurrences in
the Buda Mts. with limited possibilities of correlation
(Glassy spherules).

JURASSIC

Bathonian-Callovian stage: Recsk Mts. (Glassy
spherules).

Callovian-Oxfordian  stage: Gerecse Mts.
(Kdlavdria Hill, Tata): The oldest known occurrence of
magnetic spherules. In the case of both Jurassic
occurrences wide-ranging correlation is impossible.

CRETACEOUS

Upper Cretaceous, Upper Santonian-Lower
Campanian stage: A wide zone of occurrence of glassy
and magnetic spherules extending in Hungary:
Magyarpolany 42 borehole (W Hungary) to Nekézseny
(NE Hungary) (Glassy and magnetic spherules).

Campanian-Maastrichtian ~ stage: Isolated
occurrences in W Hungary.

The Upper Cretaceous occurrences have been
interpreted as belonging to the global Upper
Cretaceous belt rich in spherule zones.

EOCENE

Upper Eocene: Csetény borehole 72 (NW
Hungary): Glassy spherules. It can also be associated
with the global occurrence-belt.

OLIGOCENE

Very rich occurrences (mainly magnetic
spherules) were found in the Cserhat Mts. (N Hungary)
without correlation possibilities.

MIOCENE

.Badenian stage: Sopron borehole 89 (W
Hungary). Several localities were identified in the
Borzsony Mts. (N Hungary) and Biikkmogyordsd
(Biikk Mts., NE Hungary) with glassy and magnetic
spherules.

PLLIOCENE

Pannonian stage: Very rich occurrences of
glassy spherules were found in the Little Hungarian
Plain (NW Hungary).

PLEISTOCENE

A lot of magnetic spherules from various
localities.

HOLOCENE

Placer type sediments bearing large amounts of
glassy and magnetic spherules make up all investigated
areas along Hungarian rivers.

These investigations are supported by the OTKA grant no. T 014958,

LOW-K CALC-ALKALINE GRANITOID SUITE
IN THE DANUBIAN REALM - SOUTH
CARPATHIANS

DOBRESCU A., Geological Institute of Romania, |
Caransebes Str., 78344-Bucharest 32, Romania.

The pre-Variscan granitoid bodies which occur
in the basement of the Lower Danubian Unit (South
Carpathians) have been intensively investigated from
the viewpoint of their petrography, geochemistry and
their relationship with the geological context.

Some published major element, trace element
and/or without rare earth element (REE) data on four
of these granitoids were sclected to allow classification
and petrogenetic evaluation.

Major element data on normative diagrams
support the existence of a distinct low-K calc-alkaline
(trondhjemitic) suite. Its components are the Retezat
granitoid pluton approximating tonalite-granodiorile-
trondhjemite (TTG) rocks, the Petreanu, Furcdtura and
Buta bodies approaching a trondhjemite-granodiorite-
granite composition. All these bodies seem to form a
high-Ca  granitoid suite as well, exhibiting
geochemical and mineralogical parameters consistent
with their derivation from an igneous source (I-type).
They generally show medium to high fractionation of
the REE patterns with small (-) or no Eu anomalies,
suggesting few differences up to a quite similar mode
of magma generaling and a probable genetic link.

THE VOLCANOLOGIC STRUCTURE OF THE
GUTAI MTS. (BAIA SPRIE-SUIOR-CAVNIC
AREA) USING REMOTE SENSING METHODS

DORDEA D.G., Prospectiuni S.A., 1 Caransebesg Str.,
78344 Bucharest 32, Romania

The Gutai Mts. belonging to the North-Western
part of "the Neogene volcanic chain (Eastern
Carpathians) contain various volcanoclastics, lava
flows and subvolcanic bodies (as they were
petrographically, geochemically and stratigraphically
discriminated). They form complicate structures, more
or less unravelled concerning volcanological aspects.

The photogeological study and the Satellite
Imagery interpretation on the Eastern part of the Gutai
Mts. (Baia Sprie-Suior-Cavnic area) led to the
outlining of the Baia Sprie craterial structure, defined
by stratovolcano-type edifices. They are included in an
extended craterial upper-structure with spatially and
temporally flowing volcanic units like Jereapan,
Mogosa and Ignis.

Another perfectly outlined structure,
subsequently to the first one - the Gutdi craterial
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structure - is of a less extension (or more eroded). It is
individualized by the major median E-W fracture,
which limits the Northern part. The Creasta Cocosului
dyke along this fault suggest a snapshot process. The
major Dragos Voda fault from the Baia Sprie structure,
as well as these faults and the details of their dynamics
suggest their joining to a subduction dynamic style.

The structural details of the two  craterial
ediflices reveal in this study may offer distinct views on
the metallogenctic process.

MINERAL RELICTS IN GARNETS FROM ILE
DE GROIX, BRITTANY, FRANCE

DUDEK K., Facully of Geology, Gcophysics and
Environmental Protection, Academy of Mining and
Metallurgy, AL Mickicwicza, 30-059 Krakow, Poland.

Ile de Groix is situated on the southern coast of
Brittany and represents the emerged part of a
Palacozoic metamorphic  belt consisting of rock
formed under high pressure and low- or medium-
temperature conditions (blueschist and eclogite facies).
Metabasic rocks (glaucophane schists and eclogites)
are composed of blue and blue-green amphiboles
(crossite, glaucophane, barroisite), alkali pyroxenes
(acgirine, omphacite), gamets, epidotes, white micas,
minor amounts of guartz, chloritoid, titanite, rutile and
some other accessory minerals.

Garnets are almandine rich, with about 20%
grossular content and minor (below 5%) amounts of
pyrope and sperssartine molecules. They show normal
zonation, with Mn-rich core and increasing contents of

I'e and Mg to the rim, but at the edges of
porphyroblasts  the zonation pattern  is  slightly
reversed,

Garnet grains contain numerous inclusions of
almost all minerals present in the rocks. However,
small crystals of pyroxenes, amphiboles and rutile
have been detected only in the outer part of the grains.

Garnet cores contain mainly epidote inclusions
and opaque Ti-Fe minerals of very diversificd
chemical composition. Electron microprobe analyses
reveal that the very cores of garnets contain almost
pure magnetites and Ti-magnetites, whereas between
core and rim ulvospinels  with  8-12% TiO,,
stoichiometric ilmenites and Fe-rutiles with 4-30%
FeO can be observed. The outermost parts of garnets
contain needles of almost pure rutiles.

In garnets of the Si-rich parts of the complex
there have been detected small (less than 0.5 mm in
length) needles of deerite - hydrous iron silicate
forming in HP-L'T metamorphic environments. There
can be also observed needle-shaped aggregates of
quartz and hematite intergrowths, being pseudomorphs
after deerite.

These pseudomorphs, as well as deerite relicts,
succession of Fe-Ti minerals and reverse zonation
pattern in garnet reflect changes of P-T conditions
during metamorphism of the Ile de Groix serices.
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GENETIC SIGNIFICANCE AND COLOUR
NATURE OF AMETHYST ZONES IN QUARTZ
AGGREGATES FROM BEREGOVSKI ORE
DISTRICT IN TRANSCARPATHIA

DYAKIV V.0., MIKHAILIK V.B., MATKOVSKI
O.1., Lviv University, Lviv, 290005, st. Grushevski, 4,
Geological Department, Ukraine.

The amethyst zones -form a part of quariz
aggregates and alternate  with bands of opal,
chalcedony, partly recrystallized quartz  and
cockscomb type quartz. Such aggregales represent
rcliable markers in the Beregovski hydrothermal-
metasomatic deposit. It is believed that such masses
formed by coagulation of silica-rich colloids which
started to crystallize under the influence of iron
hydroxides (R.K. Iller, 1982).

The relationship between the amethyst colour
and the iron is a well known fact. However, the
structural position of Fe is still an open question. The
EPR studies showed that the trivalent iron as
substituent of tetravalent Si in natural and synthetic
amethyst may be related to a special valence change of
iron (V.G. Balakirev et al., 1979). In the UV and
visible range there appear four absorbtion bands, i.c.,
al 255, 280, 340 and 540 nm (fig. 1-4). The bands al
255 and 280 nm are attributable to electron-trapping
centers, bivalent iron and structural defects in quartz.
By heating amethyst at 400°C such bands completely
dissapear (fig. 5), the spectrum becoming very similar
to that of transparent quartz. (fig. 6). The bands at 340
and 540 nm are connected with electron transfer
processes among the trivalent iron ions. In tetrahedral
position a part of the trivalent iron may lose one p-
level electron and become thus tetravaient and the free
electrons produce the valence reduction of other
trivalent iron ions: Fe''+ ¢'= Fe™'.

The calculation of the Fe' ionic radius gave
0.56-0.54 A, which is only about 35-40% greater than
that of Si*'(0.4 A). Isomorphic substitution of Fe'* for
si't may be thus convincing, obeying the isomorphism
rule. This is not the case if Si'" and Fe’* ionic radii, i.c.
04 A and 0.64 A, respectively. Hence it may be
concluded that the tetravalent iron ions represent
centers of the violet colour of amethyst.
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ON THE POSSIBILITY OF VALORIFICATION OF
GOLD AND POTASSIUM FELDSPARS FROM
ROSIA MONTANA DEPOSIT

ENE L, BORCOS M, NITULESCU €., RUSU D, ION
D., CRISTACHE E., Geological Institut of Romamia, 1
Caransebeg Str., 78344 Bucharest 32, Romania.

The Rogia Montand  deposit, very onch and
intensively werked for native gold accumulations in the
past, is now mined for the fincly disseminated gold in the
host dacile. The researches camied out by GIR. proved the
ore could also be an mnportant scurce for potassium
feidspars,

The run-of-mine ore, processed by flotation, is a low
grade Au-Agz mincraization Jecawed m a dacilic volcanic
structure. The dacitic rock was, i the cenual zone of the
deposit, intensively adulanzed, scdcitized, chloritized,
argillized, silicitied and pyritized. Melanocratic mincrals
{amphaboles, pyroxenes, biotite), plagioclase feldspars
{albile, oligeclase) and pattly orthoclase were substituted by
adulana, hydromnicas, kaolinite, quartz and pyrite. Thus the
chemical composition is cssentially modified; KO content
of dacite grew up from 4-5% to 9-10% in detdment of
Na,O, Ca0 and MgO contents. The chemical composition
of the mn-of-tnine ore is: 65-70% Si0y; 13-15% ALOL 9-
10% K,0; 1.5-3% Fe; 0.15-020% Nay, O, 0.8-1.3 g/t An; 11-
18 gl Ag, 2.5-3% S. The mincralogical composition of the
crude ore is: 65-70% altered potassium feldspars {20-25%
hydromicas and kaoliniic, mchisivelyy, 25-30% quariz; 3%
pyrite; 0.12% magnelile; as.o. (goethile, chalcopyrite,
galena, sphalerite, Ag-sulphosalts, Au). The chemical
composition of the flotation tailing is quite sunilar to that of
cude orc, the most important modification being the
lowered conleats of Au (03-0.5 gy, Ag (8-11 i), S {1.1-
1.3%) and Fe(1-1.5%)

The mincealized dacite shows a ratio K-feldspar +
quartz phenocrysts to mucrootysialine quartz-feldspar mass
of 1:23. The fcidspar phenocrysis consist of onthoclase
more or less substituted by sericite, adulata and pyrite. The
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of Lransparent guarlz (sample 725).

microcrystalline groundmass is cosstituted from partly
argillized and sericitized orthoclase, adularia, quartz and
pynic.

The gald is preseat as both micronic inclusions (10-
50 um) in pyrite, chalcopyrite, tetrahedrite and *free gold™ in
gaunguc mincrals. The pgrain size of potassium feldspars
varics between very large limits-from 10-80 um in the
grougdmass up to 5-10 mm in pheaocrysis - which often
contain pm-sized inclusions of pydie.

The best recoverics of both procious metals and
feldspars require a very fine communution (below 0.1 mm ot
cven under 0.05 mm). The grinding finess of the ore in the
Rogia Montana flotation plant (i.c. 45-50% less than 0.07
mm and 55-60% below 0.1 mm) causcs a low gold recovery

. m the industrial plant (whose tailing contains some 0.4 gh

An).

Bascd upon the mincralogical study both on crude
oo and flotation tailing, the technological rescarches have
led to a flowshect for valosification of both gold and
fcldspars from Rogia Mootand deposit. This flowsheot
comprscs the following steps: crushing and comminution
below 0.0 mm: flotation of gold-beanng pyritc;
deschlamming; Fe bearing mioceral flotation; feldspar
flotation. The final products are a Au-Ag pyritc concentrate
and a potassium fcidspar conccatrate. In the laboratory
stage, the gold recovery form crude ofe pytite concentrate is
bigger (10 pts) than in industrial plant; the goid content of
laboratory flotation tailing is 0.15-0.2 git. The gold bearng
pyrte concentrate from the industrial plaat tailing shows a
recovery of 1.1% and contains 12.2 g/t Au and 110 gft Ag
(precious metal recoveries arc 47.7% for gold and 17% for
silver)

‘The potassivm feldspar conceatrate - obtained from
both crude orc and industrial plant tailing - has a recovery of
25-30% and contams: 13% K;O; 0.2% Na,©, 03% Fe, Oy,
16.7% AlyO; 67.5% 5i0,. This concentrate has been tested
with geod results for usc in ceramics and plastics industries.

POLYSOMATISM AS A TOOL FOR
MODELIZATION OF INORGANIC CRYSTAL
STRUCTURES

FEERARIS G., Universita di Torino, Dip. Scienze
Mincralogiche ¢ Petrologiche, Via Valperga Caluso 35,
10125 Torino, Italy.

A family of meorganic compounds whose crysial
simuctures are based on the same modules A, B.... fcans a
polysomatic serics A B Individual palysomes can occur
as single phascs ot just as growth faulls and producis of
solid state reactions within a matrix of a stable member. In
this casc nom stoichiometry can be cxpected; in fact,
chernical composition (and cell paramelers) of a polysome
arc  linear combipations of the building modules.
Polysomatism is well documented ia punerals, e.g. the serics
of biopydboles which is based on mica {taic) and
pyroxenc modules (Veblen, 1991).

The usc of polysomatism can be particularly
usciul as a tocl for obiaining a model of the crystal
structure when difiraction data collected from a poorly
crystallized matcrial do not allow a direct solution of
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the structure. The use of polysomatism  shall be
illustrated [or the following cases.

NATERTISITE,  Najlie,|Ti,S1,,0,,J(OHL.O),
(Ferraris er al., 1993), a new layer titanosilicate from
Kola Peninsula (Russia), It is monoclinic (A2/m, a =
5353, b=16.176. ¢ = 2195 A p = 940", Z = 2). By
comparison with the chemical composition and ccll
parameters of other tlitanosilicates and mica, the crystal
structure of nafertisite is shown to consist of (wo
modules (Na.[1y,(M.L),1T1,81,0,, )OI, (bafertisite-
like B module) and one module (Na,hM,D),
[8,0,4] (O1D, (mica-like M moduie). A polysomatic
serics BM, can then be defined where, so far, members
with n = 0.1.2,% are known, ie. balertisite,
astrophyllite, nafertisite and mica, in the order. This is
called heterophyllosilicate series because the crystal
structures of the members consist of 2:1 HOI layers,
where O is an octahedral sheet and H is a tetrahedral-
like sheet which differs from the T sheet of the
phyllosilicates for the insertion of the Ti octahedra.

CARLOSTURANITI,

Mg, [S11,0,4(0H), (O, 11,0 (Mellini er al., 19853),
an asbestiform silicate from scerpentinites of western
Alps (Italy). It is monoclinic (Cm. a =367, b=94, ¢
=73 A B = 101", Z = 2). By comparison with the
chemical composition and the crystallographic features
of scrpentine mincerals, the crystal
carlosturanite is shown to consits ol five modules
Mg, [Si,05(OH),] (serpentine-like S module) and one
module Mg SO0 LILO  (hydro-sificate X
module). A polysomatic series S, X can then be defined
(named inophite series) where members with n = 5 and
€ are carlosturanite and serpentine, respectively,
Several other polysomes have been observed as [ault
lamellae within carlosturanite. 'ractically, this mineral
is a  water-  and  magnesium-rich,  silicon-poor
scrpentine-like  asbestiform  silicate which is  quite
widespread in western Alps, where it has been
mistaken for chrysotile since ever.
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MIDDLE MIOCENE VOLCANICLASTIC
DEPOSITS AND RELATED PROCESSES IN
GUTAI MTS. (EAST CARPHATIANS, ROMANIA)

FULOP A., Cuart SA., 4800 Baia Mare, Romania,
CRHIAN M., Univ. Ploiegti, 2000 Ploicsti, Romania.

Gutai Mts. are part of the Neogene voleanic chain
of East Carpathians. They are composed of a wide variety
of lavas, volcaniclastics, intrusions and extrusions forming
together a stratovolcanic succession,

Middle Miocene volcanic activity began with
explosive  eruptions recorded in oa
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voleaniclastic  deposits  partly  interlayered  within
sedimentary ones. Tt lays over the southern part of Gutdi
Mis.. [rom Racsa arca towards Baia Marce city.

The voleaniclastic deposits are  composed  of
ionimbrites and co-ignimbrite  ash-fall  deposits  and
volcanogenic  epiclastic  deposits. The  non-volcanic
sedimentary deposits are represented by marls, clays and
subordinately sandstones and conglomerates.

lgnimbrites show a matrix-supported fabric, are
poorly sorted and ungradded, with different grain sizes.
‘They are composed of juvenile clasts, pumice and crystals
of plagioclase feldspar, quantz and biotite and accessory
and accidental lithics (sedimentary, metamorphic and
1gneous rocks).

The ash matrix is composed of glass shards and
crystal fragments, Pumice clasts are flattened, stretched
and aligned according to the [Tow, assessing their welding.
The glass shards within the matrix represent the vesicle
walls and show the eflects of deformation during welding
compaction. Some of them retain original bubble-wall
shapes.

Co-ignimbrite ash Tall deposits are composed of
alass shards with cuspate and platy shapes, moderately
abundant crystals of plagioclase feldspar, quartz and
biotite and very small amounts ol unvesiculated glassy
clasts. -

Volcanogenic  epiclastic deposits show a wide
range ol aspects, depending on the involved processes.
Some of them are moderately sorted, stralificed, ungradded
and coarse (sandstones, conglomerates), composed almost
entirely of voleanic clasts of pyroclastic origin. Most of
them are unsorted and ungradded, non-stratified,
resembling to graywackes, with reworked pyroclasts in a
termigencous matrix, They are related to sedimentary non-
voleanic deposits that may contain small amounts of
reworked pyroclasts.

Middle Miocene  volcaniclastic  deposits  are
composed of two superimposed  sequences with  a
distribution depending on the paleorcliel. The lower
sequence, composed of voleaniclastics tightly interlayered
within sedimentary deposits, corresponds only to the sank
arcas. The upper sequence, composed of ignimbrites and
co-ignimbrite ash fall deposits, has an overall distribution.

Ignimbrite forming eruptions are considered to be
responsible  for  the  genesis  of  Middle  Miocene
volcaniclastic deposits. A “pol boiling over” or caldera

necessary for the welding, are supgested,

Ignimbrites deposition was partly subagueous and
partly subacrial. Consequently, reworking processes and
sedimentation took place in adjacent sedimentary basins.

MINERALOGY OF FIRE-CLAYS FROM
SUNCUIUS (BIHOR COUNTY)

GITERGARI L., LAZO C.,, “Babes-Bolyai” University,
Dept. of  Mineralogy-Petrometallogeny, | M.
Kogilniceanu str., RO 3400, Cluj-Napoca, Romania.

The fire-clay deposit from Suncuius is hosted in
the quantz-detritic Iettangian - lower Sinemurian
formation of the Bihor Autochion sedimentary sequence
(Apuscni Mts.)
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The deposit is constituted of a 150 m thick layer of

clays developed in a Gresten-type facies which overlays
Rhetic detritic sediments.

The major constituent of the clay is kaolinile,
which is accompanied by partially hydrated other
phyllosilicates, chlorite, detritial quartz and goethite. The
firc-clay character of the rock is due to the high content in
clay minerals, hematite, pyrite and/or marcasite, organic
matler, carbonates.

The heavy mincrals are represented by detritial
staurolite, hornblende, epidote, zoisite, tourmaline, zircon
and rutile derived from mesometamorphic rocks, as well
as by autigenic pyrite. marcasite and sulphates.

The clay minerals were identified by means of X-
ray diffraction and TEM studies, the latter ones revealing
their morphological characteristics and the transformation
processes they underwent. The clay fraction is rcprcsuﬁcd
by  kaolinite d, halloylised  kaolinite, illite.
illite/montmorillonite, illite/muscovite; in  the  same
fraction gocthite, amorphous silica and iren oxides are
also present. The white argillaceous filling of little cracks
consists of halloysite 7 A,

The translormation processes are represented by
Kaolinisation of micas; halloysitisation of kaolinite and
montmorillonitisation of illite.

The detritial constituents of the clay originated
from a late Trassic alteration crust developed on
mesometamorphic and sedimentary rocks, as well as from
residual clays formed on T'riassic carbonatic rocks.

ON THE MORPHOGENETIC DISTINCTION OF
SPHERULES OF EXTRATERRESTRIAL,
TERRESTRIAL AND INDUSTRIAL ORIGIN BY
MIEANS OF SEM AND EDAX EXAMINATION OF
SAMPLES TAKEN FROM THE RECENT
PLACERS OF CRISUL NEGRU

HADNAGY A., Geological Institute of Romania.
Cluj-Napoca Branch, POB (8], RO-3400, Cluj-
Napoca 1, Romania, KAKAY SZABO 0., Geological
Institute of Hungary, POB 100, 11-1143, Budapest,
Hungary.

An exact sampling and micromineralogical
examination of the material of the placers ol the Crisul
Negru was carried out by lladnagy. During this work
he became aware of spherules in the samples. A SEM
and EDAX examination of 32 spherules obtained [rom
24 sites was accomplished by O. Kakay Szabo on
morphogenetic basis by which distinction spherules of
extralerrestrial, terrestrial and industrial origin became
possible. While 80 % of the spherules are partly of
industrial origin with high Al, 5i, Ti contents (artificial
product) and partly of terrestrial origin with pyrite,
sphalerite and limonite source, the other 20 % are of
extraterrestrial  origin (lektite and  magnetospherules).
Tektites occur on the eastern side of the Crisul Negru
from the north to the south along a line. The
magnetospherules occur also on the eastern side of the
southern region and the industrial artificial products and
terrestrial granules mainly in the southemn region of Crisul
Negru. The geographical distribution of the three genetic
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types is an important feature as to the place and direction
of their origin.

MINERALOGICAL CHARACTERISTICS OF THE
STREAM MATERIAL, SHKUMBINI RIVER,
ALBANIA

HANXHARI M., Geological Enterprise, Tirana, Albania.

The sand gravel of Shkumbin river of alluvial
nature (Q,") formed as a result of the mechanical
fragmentation and processing of magmatic (intrusive and
cffusive) and sedimentary (quanzite-carbonate) rocks
which feed the water gathering basin of this river.

The sand component consists mainly (85-95%) of
panticles of quantzite and carbonatic rocks and of modified
rocks while the gravel component consists entircly of
particles of magmatic, carbonatic and terrigenous rocks.

Sand grains are medium sized and gravel is also of
medium size.

Sand and gravel stand in a ratio of 36:64, which is
quite a satisfactory one for the exploitation of the whole
sand and gravel.

The mincralogical study of the 0.3 and 0.15 mm
component shows the following content: quartz panticles
25%; silicic quartzite 9%; carbonatic rocks 28%:
serpentinites 4%: different rocks and clay aggregates 33%;
particles of feldspar and metallic mincrals 1%.

SOME NEW DATA ON THE BASALTS FROM
LUCARET-SANOVITA

HAR N., “Babes-Bolyai” University, Department of
Mineralogy and Petrometallogeny, 3400 Cluj-Napoca,
Romania.

The basalts from Lucaret-Sanovita are the products
of alkaline volcanism ol Pliocene-Pleistocene age.

Microscopically, they present a porphyritic texture
with intergranular groundmass.

The mineralogical composition consists of olivine,
augite, plagioclase feldspar, apatite, magnetite, ilmenite.
The volcanic glass is also present but in small amounts.
The basalts contain xenoliths of erystalline limestone.

The contents of Si0O, and Na,O+K,O are
charactenistic for trachybasalts. The lower values of MgO,
I'c,0,, Ca0 and 10, and higher values of K,0 and Na,O
relative 1o ocean island basalls point oul an evoluate
character ol magma which generated the alkali basalts
from Lucarct-Sanovita. An enrichment in Rb, Ba and K is
also present.

The very high content of Th relative to the
primitive mantle shows a possible contamination of the
magma with upper crustal material. The rare carth
clements plotted as multiples of rare carth abundances in
chondritic meteorites show an enrichment of large light
rarc earth. due to fractionation which depends on ionic
radius.

The contents of Ti. Zr. Y and Zr. Th, Nb define
intra-plate generated magmas.
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EVOLUTIVE MODELS OF FORMATION OF
METAMORPHIC CALCSILICATE ROCKS
(SKARNS) IN TIE GETIC METAMORVIICS
(SOUTH CARPATHIANS)

l_l_&_i_i_’[(_)_}_’_;}NU I.. Geological Institute of Romania, |
Caransches  Str., 78344 Bucharest 32, Romania,
SECLAMAN M., Bucharest University, Dept, of
Mineralogy, 1 Bilcescu Ave., 70111 Bucharest, Romania,
HARTOPANU P, Geological Institute of Romania, |
Caranscbes Str., 78344 Bucharest 32, Romania

The spreading of the reaction skarns (metamorphic
skarns) in the Getic erystailine arca of South Carpathians
is presented. The most important mineral relations on the
basis of the detailed study of the textures and structures
were established. According to these relations different
mineral reactions (or equilibrium curves) were deduced.
They can be identified with different experimentally
determined equilibrimm curves for reactions in dilTerent
systems. Under these circumstances, on the basis of the
diagrams in the ficlds Xco, - T, Peo, - Tor P - T for the
different systems (MgO-5i0,-11,0-CO,, CaO-MgO-5iQ),-
11,00-CO,) the estimation of the tormation conditions of
the reaction skarns and the direction of the progress could
be made.

According to the mineral relations observed and
the formation conditions established for some minerat
associations, two alternative cvolution models  were
proposed. The models proposed are as [ollows:

- by the metamorphosis of an original, pre-
metamorphic limestone;

- by the evolution ol & noncarbonatic protholite o
a carhonate rock, the metamorphic skam being  a
calestlicate sequence of this evolution.

MANGANPYROSMALITE FROM BISTRITA
MTS.; FIRST OCCURRENCE IN ROMANIA

HARTOPANU P, HARTOPANU L, CRISTEA €.,
Geological Institute of Romania, | Caranscbeg Str.,
78344 Bucharest 32, Romania, AIRINEL D)., Vatra
Dornei Geological Enterprise.

Manganpyrosmalite  occurs  in mangancse
carbonate-sificate  ores  at Dadu,  Oita-Colacu,
Tolovanu, Dealul Rusului, Bistrita Mts. It prevails in
silicate ore sequence but is present in carbonate ores
too. It is frequently associated with [errous tephroite
and scems to be formed at the expense ol it. It olten
forms wveins  which  intersect  pyroxmangile  and
rhodonite  ores.  In the carbonate ores  the
manganpyrosmalite builds nests and veinlets in ferrous
rhodochrosite. Manganpyrosmalite appears as grains up
to 5 mm in size and has a green-yellowish colour. It
resembles micas but differs by being less hard and
brittle. Microscopically it has a [ine yellowish colour,
is weakly pleochroic, has a perfect clivage (like
micas), parallel extinetion, strong birefringence, and is
optically uniaxial negative. As regards the paragenctic
evolution, the manganpyrosmalite belongs to a late
paragenesis, subsequent to regional metamorphism; it
forms large unoriented erystals (static growth).
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The formation order of the main manganese
minerals in the above mentioned ore deposits is as
follows ferrous tephroile. spessatine, pyroxmangite,
dannemorite, alkali pyroxenes and amphiboles,
rhodonite, manganpyrosmalite, (manganoan biotite)
manganophyllite, chlorite, Mn-stilpnomelane,
magnetife, barite, neotocite.

X-ray study of manganpyrosmalite gave the
following cell parameters: a = 13.345 A c=7169 A,
vol. = 1107.4 A, thombohed. a = 8.07228 A,

Manganpyrosmalite  aggregates seem o be
formed by the substitution of ferrous tephroite due to
the reaction between the last one and the volatile
substances like 11,0 and Cl, originated probably in a
granitic body.

The hypothesis of a primary source of Cl [rom
old lagunar deposits cannot be excluded. In this way
one can explain also the Na source for alkali pyroxenes
and amphiboles. In such a situation the transformation
took place in a closed system as a result of an
isochemical metamorphisn.

SIGNIFICANCES OF PHOSPIHIORITIZED
COPROLITES FROM CLUJ LIMESTONE,
TRANSYLVANIAN BASIN, ROMANIA

HOSU A., CODREA V., "Babes-Bolyai” University,
Department ol Mineralogy  and  Geology, 1
Kogilniceanu str., 3400 Cluj-Napoca, Romania.

Some irregularly coiled coprolites 3 to 6 cm in
diameters  probable  of  mammalian  origin,  were
recovered  from the  marine  deposits of  the
Transylvanian Basin at Cluj Limestone level, Upper
iocene. The nodules have a homogenous light-brown
colour sharply contrasting with the grey colour of the
surrounding anoxic (wackestone) rock.

The bulk mineralogy of all samples deduced by
XRD using CuK, radiation indicates the presence of
very poorly crystalline apatite  phase, respectively
carbonatc - hydroxylapatite  (“dahiite™).  The
microscopical examination, excepting the amorphous
phase, did not reveal any orpanic skeletal fragments,
very probable due to the complete substitution of the
cutire mass in the phosphoritizing processes. However,
the coprolites belong to a specimen with an upper
position in the marine food chain, so that remnant
bones had to exist before the diagenclic processes
started.

Preservation of macrolaunal excrements on the
sea-floor requires certain restricled conditions such as
oxygen-depleted environment excluding so scavenging
and boring benthos. Their fossilisation involves growth
of autigenic carbonate-{luorapatite ("francolite™) either
as a pore-filling cement of as a replacement of pre-
existing calcium carbonate.

[n the existing models for the sub-actual similar
coprolites, the fecal remnants constitute an isolated
methanogenic environment and the effects of early
diagenesis entailed a net mobilisation of Ca, I and
probably P and a net export of C that cause the
precipitation of a high-Mg calcite crust around it.
Thus, in the first stages of the diagencetic evolution, the
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crust can impede diffusional exchanges and thereby
prevent a well-crystallisation of carbonale-fluorapatite,
so that only the carbonate hydroxyl-apatite would be
present. The poorly crystaliised, F-deficient apatite is
assumed to represent an unstable precursor or an
intermediate  phase  that  would have converted
eventually to a more typical sedimentary carbonate-
fluorapatite. In time, a phosphorized coprolite will
loose the crust because P-minerals tends to replace
thermodynamically less stabie calcite. Only after that
the carbonate-fluorapatite  crystallisation  will  be
promoted.

In our case, the availability and mobility of P in
near-surface marine sediments was the resull of a
particular strain of bacteria and/or a high content of
reactive P derived from dissolution of bones remains in
the coprolites. This process caused coprolite to become
phosphorized preferentially relative to the surrounding

host  sediment.  llowever, the  mineralogical
composition of coprolites infirm  the presumed

diagenetical evolution. The Josing of the crust did not
offer the possibility for a extensive crystallisation of
carbonale-fluorapatite. consequently the mineralogy of
coprolite was blocked to the first evolution stage. A
possible explanation is the carbonate nature of the host
sediment. The Ingh-alkalinity of cnvironment can
inhibit the growth of carbonate-TMuorapatite because of
the effects of CO,” substitution on its solubility and
cristallinity, In such counditions, even a possible net
import of 1* by dilfusional exchanges. cannot

determine  the francolite formation. This example
illustrates  a  possible restriciion to the  proposed
models.

SOME MINERALOGICAL FEATURES OF
LACUSTRINE DEPOSITS. EXAMPLES FROM
RONA LIMESTONE, SALAJ DISTRICT
HHOSU _A., POP D.. “Babes-Bolyai” University,
Department of Mineralogy, 1 Kogiilniceanu Str., 3400

Cluj-Napoca, Romania,

During the Upper Maastrichiian-Middle Locene
much of the Transylvania and adjacent  arcas
underwent  prolonged  periods  of - continental
sedimentation vnder a warm scasonal climate. Within
these sequences there is a variety of lacustrine and
pedogenctic carbonates,

Lacustrine deposits of Rona Limestone were
accumulated in a hydrologically closed system with
rapid changes ol lake level due to fluctuations in
rainfall and run-off and oscillations of the solute
content of waters, especialiy the Mg/Ca ratio. The very
gentle gradients of the margins influcnced. cven at
small scale, fluctuations in lake level, with significant
environmental changes.

The [facies are like
regressive cycles, in a sequence being recongnisable
two  main  litholacies  assoctations: (1) Tacustrine
association  that starts  the  sequence,  with  lime
mudstone o packstone with scarce molluses and
chariophyte debris, interbedded with black-greenish
The

stacked H‘Rﬂ.‘;gl’tﬁ&;si\"c-

shales  sometimes  organic  rich

lacking of
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hioturbations at some levels indicate the presence of
water  stratification  and  anoxia. (2) Palustrine
association that ends the sequence, with pellet and
intraclast grainstones or packstones, the intraclasts
being reworked fragments of brecciated sediments
cexposed at lake margins. Pedogenetically-modified
limestones  are  characterised by development  of
calcarcous soils, exhibiting leatures as brecciation,
root tubules, microkarst, various cavitics or iron oxide
mottling,

Remarcable is the evolution of the mincralogy
ol carbonates in the sequence: il in the lower part, the
low-Mg calcite is prevalent, the top of the sequence
has important  amounts ol high-Mg calcite  and
dolomite. This suggests rapid changes in lake level and
for the periods with low level, the increase of the
Mg/Ca ratio as Ca is depleted by carly  stage
precipitates. The low-Mg calcite may be present (oo,
but like filling of different tyvpes of voids as resuit of
the meteoric diagenesis in the vadose zone.

The XRD analysis of the clay [raction from
carbonates and shales, on oriented samples, evidences

a clay mincral assemblage with smectite {(Al-l'c
beidellite), illite  (ferriferous  illite) with a  poor
cristalinity  and  minor amounts  of  illite/smectite

mixed-layers.
As relerred to a sequence., the amount of illite
increases upward, on the basis of the smectites decline.

Thus the maximum illite participation is focated at the

top of the sequence, in the palustrine deposits level,
and here particularly preserved like an argilaccous
arcen filling of the root traces or desiceation cracks,

The evolution of the smectite o the ilite 1s due to the

succesive wetting-drying cycles.

MINERALOGICAL EFFECTS OF SHOCK
METAMORPHISM AND COMPOSITION OF
OLIVINE FROM THE MOCS (SYN. MOCD
CHONDRITE

IANCU O.G., Taculty  of 0 Science. Yamaguchi
University. Oaza-Yoshida, 1077-1, Yamaguchi 753,
Jupan and Paculty of Geography and Geology, “A.l
Cura” University, Bdul. Copou nr. 204, Tagi 60600,
Romania, MIURA Y., Faculty of Science. Yamagucehi
University, Ouaza-Yoshida, 1677-1, Yamaguchi 53,
Japan,  YANAI K., Dcepartment  of - Antarctic
Meteorites. National Institute of Polar Rescarch, Kapa,
ltabashi-ku, Tekyo 173, Japan.

The Moes™ (syn. Moci) meteorite classilicd
as L6 chundrite by VAN SCHMUS and WOOD
(1967 and reeently reclassified as 1.5-0 by MIURA
er al (1993), fell on February 3. 18820 16.00 hrs.,
over a large arca (15 km by 3 kmy in Transylvania
(Cluj District). Olivine from six fragments of the
Mocs analvzed by optical
microscopy, scanning  clectron microscopy  with
cnergy dispersive Xeray analysis and X-ray powder
diftractometry Olivine oceurs as grains in matriy or
chondrules: barred olivine chondrules composed ol
parallel sets ol prismatic olivine  crystals and
devitrified glass and porphyritic olivine chondrules

chondrite  wax
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which consist mainly of finc-grained olivine
crystals and  glassy materials  of  [eldspar
composition.

In order to determine the mincralogical

elfects of shock metamorphism (induced by
collisions in space of the Moces chondrite parent
body), in every thin section, ten to twenty of the
largest, randomly distributed olivine single crystals
were examined by optical polarizing microscope
with 20x- or 40x- objectives (¢f. STOFFLER er al.,
1991) and with a JIEOIL. JSM-5400 scanning electron
microscope for higher magnifications. The shock
effects  observed are:  undulatory  extinction,
irregular fracturces, planar fracturcs, mosaicism and
planar delormation features. These, correlated with
the presence of small amounts of maskelynite (Anj;.
_1v) indicate that the maximum shock degree this
meteorite experienced was S-5 (¢f. STOFFLER er
al , 1991).

The guantitative chemical analysis of 77
olivine grains in matrix from all thin sections (0),
determined by a JEOIL JSM-5400 scanning elcctron
microscope with JED 2001 energy dispersive X-ray
analysis al the Yamaguchi University, shows a
variation in composition from FFa,; to Fa,; mole%
fayalite (Avg. FFays: PMD 2.3%). indicative of the
l.-group. The Fayalite content of olivine [rom
chondrules ranges from Fa,; to Fayy mole% fayalite
(Avg, I'a,s; PMD 1.74%).

According to DEER er al., (1992), olivine
composition can be measured also by X-ray powder
diffractometry as Fa (mol per cent) = 100 -
[4233.91 - (1494.59 x d;3,)]. By using a RIGAKU
computer assisted dilfractometer (radiation CuKg; 2
= 1.54059) at the Yamaguchi University, the d,;
value of olivine from the Mocs meteorite was
calculated as 2.781 A and the fayalite content as
Fa,; mole% fayalite (Forsterite, ferroan as of IMA
files 1993), consistent also with the L-group. The
cell parameters and density determined from the X-
ray diffraction pattern are: a = 4.779 A; b = 10.279
A c=06.032 A, vV =296.857 A® and D, = 3.466
g;‘cmj‘

Relerences:

Deer WAL, Howie R.A., Zussman J. (1992): An introduction to the
rock forming minerals, 2" ed.. pp. 4.

Miura Y., Tancu O.G., lancu G.. Yanai K., Haramura H. (1995):
Reexamination of Mocs and Tauti chondritic meleorites;
classification with shock degree, Proc. NIPR Symp. Antarct.
Metcorites, 8 (in press).

Stofler D.. Keil K., Scott ER.D. (1991): Shock metamorphism of
ordinary chondrites. Geochim. Cosmochim. Acta. 55, pp.
3845-3807.

Schmus W.R., Wood LA, (1967
classification  for the chondritic
Cosmochim Acta, 31, pp. 747-765.

Van A chemical-petrologic

metcorites.  Geochim,

* Although called Moci or Mociu in Romanian literalure or musenms,
one of the script requirements of the Meteoritical Sociely is that
mcteorite names should conform to the spelling given in the
Catalogue of the Meteorites (4™ ed.) by A.L. Graham, A, W.R. Bevan
and R. Hulchinson, British Museum, London, 1985, where the
original name of this meteorite is Mocs.

77

Institutul Geologic

HIGII GRADE AND LOW GRADE MYLONITES
IN PRE-ALPINE SHEAR ZONES FROM
LEAOTA MOUNTAINS, SOUTII CARPATIIIANS

IANCU V., BINDEA G., Geological Institute of
Romania, Str. Caransebes, nr. 1, RO-78344,
Bucharest-32, Romania.

A polystage nappe stack involving medium to
high grade rock complexes (Cumpina and Scbes?
units) and low grade sequence of Ciilusu Fm. has been
separated as litho-tectonic units on the basis of
structural-petrological criteria (Iancu, Miruntiu, 1989,
1994 ab). Lithologic entitics (Voinesti, [Lerest,
Cilusu, respectively) were previously cartographically
separaled by Dimitrescu (1978) and Gheuca, Dinicé
(19806), found them to be in a normal stratigraphic
sequence.

Geenschist facies and medium to high grade
mylonites in well expressed shear zones are arguments
for different structural levels of the shear processes
delimiting the mentioned lithotectonic units,

Occurrences of polycycle blastomylonites were
described by Tatu (1989) and low grade mylonites
were identified by Tatu, Robu (1987) at Leresti-Célusu
contact in Moeciu area,

This paper is a first attempt to characterise a
pre-Alpine deep seated shear zone on the basis of high
grade mylonites affecting Cumpédna (Voinesti) rock
assemblage. Different types of protholits (Albesti
graniles, gabbros, micaschists, etc) preserve elfects of
prograde  cclogitisation  resulting  amphibole -
omphacite - pyrope - kyanite - phengite mylonites.
Detailed mineralogical characterisation and PT path
model are presented by Johan et al., (1993), Johan et

al. (in press). Progressive deformation in malfic
protoliths and kinematic crileria (zoned
porphyroclastic garnets with asymmetric tails of

amphiboles, S-C structures or plano-linear fabrics) are
arguments for dominant simple shear processes in
eclogitic facies conditions. These criteria fit the
prograde mineral evolution described by Johan et al.
(1994).

Gt-Bi bearing mylonites in quatzo-feldspatic
rocks in the same shear zone might be interpreted as
cflect of progressive blastesis and deformation at large
scale.

Universal stage measurements on amphibols
and white micas from the mylonites and of quartz from
quartzo-feldspatic or micaceous gneisses showed
differences in distribution of maxims for C-axes of
quartz crystals from different types of rocks.

A correlation of microfabric models with
blastesis-deformation relations identified at
microscopic scale is attempted for progressive history
of mylonitisation in respect 1o retrograde shear
processes of medium to high grade rocks.

Areal distribution of low grade mylonites arc
spatially related to tectonic contact between Cilusu
(with prograde greenschist to epidote-amphibolite
facies regional metamorphism) and Leregti formations.
Physical conditions of low grade mylonitisation
suggest relatively shallow level of shear processes.
Kinematic criteria are visible at outcrop scale.
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NOTE ON THE Cu-Ag-Pb/Bi SUPHOSALTS
FROM BAITA BHIOR AND VALEA SEACA

ILINCA. GIL, Geological Institute of Romania, |
Caranscbes str., 78344 Bucharest 32, Romania, COOK
N.J.. Mincralogisches  Institut  der  Universitidt, Am
Hubland, 1D-97074, Wiirzburg, Gennany.

Wittichenite, cuprobismutite, hodrushite and a
Cu-Ag-Pb/Bi phase - further on, noted as “PP”
(padcrailc'?—'l’ homologue?) phase have been found to
co-exist in mineral samples from Béita Bihor. Samples
of mineralised skarns [rom Valca Scacii, yiclded an
assemblage with wittichenite, hodrushite, PP phase and
a Cu-Ag-Pb/Bi sulphosalt which is compositionally
distinet from PP phase - further on, noted as phase “P”
(41’ homologue?). The Cu-Ag-Pb/Bi  mincrals  are
associated with chalcopyrite, bismuthian tetrahedrite
(~22-20 mol% Cup,BiyS;5, ~2-5 mol% CupAsS.).
tetradymite and a bismuthinite derivative chemically
corresponding  to  hammarite-friedrichite  (n,=09.34-
80.5%). for which, however, no indication of the
existence of superstructure and “cation” ordering is yel
available.

Wittichenite shows a rather wide compositional
range (in wi.%, average values of 16 analyses in
brackets):  Cu=32.46-39.28 (38.80); Ag=0.2-3.29
(0.79): Bi=39.92-46.58 (42.75) S=18.3-19.53 (19.08);
Te=0-1.75 (0.18). Cuprobismutile has the following
average formula (0=5) (CnaeAZ sl o /e ) ns
(Biag seShio)ines (Ssordd'Cons Sensdsy The average
X:M ratio (X=131,5b; M=Cu Aglie.Zn)is 1.21, in good
agreement with that of the structure derived formula of
synthetic  cuprobismutite: X:M=1.22  (Uzawa,
Nowacki, 1975), but somewhat different Irom those
reported by other sources {c.g., 1.08- Ocn, Kieft,
1976). A number ol 27 chemical  analyses of
hodrushite, gave the formula:
(CuygsAgy pben Zmeagds ss (Bl edSbuodiin (S0
Tey 0008 0s)s0. i1 good accordance with the results by
Kodera ct al. (1970).

The chemical analyses of PP phase (table 1)
resemble those of paderaite (Mumme, Zak, 1985), bul
show somewhat different substitution between metal
positions. The sum of metals is generally lower than
that regquired by the structure derived stoichiometry
(M,S5,). yet greater as compared to the results in the
original paper by Mumme, Zak (1985). Also. the

charge balance yields comparatively better values,
suggesting  that the participation of Cu'' in the
structure need not to be inveked. Indirect arguments
for assigning PP phase to paderaite come [rom the
paragenctic  relations  within  the  Cu-Ag-Pb/Bi
assemblage, which in this way, would include closely
structurally related phases: paderaite, hodrushite and
cuprobismutite. The three minerals follow a deposition
sequence in this order, i.e., a continuous enrichment in
copper; the replacement textures are in cach case
remarkably cuhedrdl: e.g. relics of PP phase in
hodrushite, or of hodrushite in cuprobismutite have
crystallographically controlled limits and orientations.
Lacking relevant X-ray data, some ambiguity cannot
be avoided, however. Morcover, the chemical analyses
could cqually be interpreted in terms of a p
homologue: normalizing the formula for I8 “cation”
charges, the resulting mean occupancy values for Cu'
and Cu®' (Zak et al., 1994) are respectively, 177 and
1.05 that 1s, compatible with a substitution of p
homologue type.

Table 1. Chemical analysis of PP phase from Biita Bihor
(1-5) and Valea Seaca (6-10).

1 2 3 4 ] 6 7 8 9 10

Cu RO5 828 7.07 782 702 885 K53 1203 RO8 844
Ph 4406 457 3063 3R] 359 830 801 679 B854 708
Ag 448 439 498 473 499 260 Al6 072 266 32
Fe 04 009 007 003 003 - - v, o = -
/n . 017 - 005 021 - . - 0.15 .
Bi 6310 6321 6480 6499 6324 0183 6234 0249 6192 6285

S 1782 1769 1780 1795 1800 1822 1829 1875 18.00 1842
Te 0067 070 070 0062 079 014 013 018 013
Se 030 024 026 019 021 016 (12 - - -
Tot,

00,00 9943 U942 1019 10042 10022 100,59 100.91 10014 100.64

Phase PP from Valea Scacd has an average
formula (3 analyscs: base is 18 “cation”™ valences):
(CuygsAgy 110 16 20 Bis 16(8g 80T 01 SCo.03)g 0. closely
resemibling the Cu-rich makovickyite (Mumme, 1990,
Zak et al 1994). Cu' occupancy numbers, ranging
| 46-1.56 arc 'P compatible. The Pearson charge
balance is between 8.01 and 8.03. l'or complete
characterisation of phase P, X-ray data are stil
neeessary
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SOME ASPECTS CONCERNING THE BAUXITE
FACIES IN THE NORTHERN APUSENI MTS.

TONESCU €,

Geological Institute of Romania, Cluj-

Napoca Branch, POB 181, 3400 Cluj-Napoca,
Romania
The stratigraphic and  paleo-geomorphologic

circumstances of the bauxite formation in the North
Apuseni Mis. are related mainly to the geotectonic
evolution of this region during the Tate Jurassic to
larly Cretaceous. The process of bauxitization, the
accumulation and preservation ol the bauxite deposits
were direetly related to the karst development and
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was a manifold one, as the karstification has been pre-
existent to bauxite accumulation, syngenetically to this
and also present in the subsequent stages,

Petrographical features of the bauxites in
several deposits from Padurea Craiului and Bihor Mts.,
are discussed to evoke the superimposed genetical and
epigencetical features.

Mincralogical and geochemical facies and
trends are used for arguments. They were strongly
inlluenced by the vadose/phreatic regime  both
primarily and also during the cpigenctical stages.
Local and lateral reworking of the bauxitic material
was also Laken into aceount in considering the shape of
the ore bodies, and the aspect of the “under-ore”
breccia.

FORMATION OF BANDED ILVAITE SKARNS
AT RIO MARINA, ELBA ISLAND, ITALY

JIANG C., GUY B., Département Géochimie, Centre
de Sciences des Processus Industriels et Naturels,
Ecole Nationale Supéricure des Mines de  Saint-
Lticnne, 42023 Saint-Lticnne Cédex 2, I'rance.

At Rio Marina, Lilba Island, lialy, skarns
develop  in Mesozoic mectasediments by
metasomatic  alteration  of, 1) massive calcitic
marbles, 2) schists and 3) caleschists, in connection
with regional late Cenozoic granitic activity. Skarns
ol the first type are composed ol hedenbergite,
ilvaite and quartz as major mincrals; skarns of other
types also show the development of c¢pidote.
Locally type-1 skarns may be banded, in that they
arc composed of oscillatory precipitation of quartz
and ilvaite or ilvaite and hedenbergite on a
centimeter scale. The direction of the bands is
parallel to the contacts between the metasomatic
zones and external skarn [ront and may cross-cul
the lithology of the marbles. Geochemical (major
and trace clements) studies on the banded skarns
suggest that these rocks may have developed on
pur¢ marbles in agreement with field observation,
and that both banded and non banded skarns
develop from the same protolith and from the same
fluid. An addition of e, §i, Mn. heavy RELE, (Mg)
is observed together with a loss of Ca and CO,. The
elements P, Al Ti, Zr are inert together with the
light REE. Al may be added in some cases.
Qualitative and semi-quantitative discussion on the
genesis ol oscillatory precipitation is proposed; the
formation of banded skarns requires the coupling
between the precipitation of the minerals in the
bands and the dissolution of the carbonates. To this
coupling may be associated a feedback loop
between the two precipitating mincerals,

References:

C. Jiang (1994 Etude des altermances récurrentes dans les skams ol
des instabilités du front de dissolution/précipiations thise
Doctorat LEcole Nat. Sup. des Mines de Paris, 195 p.
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CLAY MINERALS OF THE WEATHERED
ULTRABASIC ROCKS. SHENGUNI ZONE,
NORTH ALBANIA
KOCI M., Institute of Geological Resecarch, Tirana,
Albania, GJERASI N., Institute of Chemical
Technology, Tirana, Albania.

The weathering crust of the ultrabasic rocks in
the Shengjuni area consists of laterites with significant
amounts of clay minerals. Massive clay with white-
yellow-red-brown colour, consiting of intraclasts and
ground-mass are found.

The latter contain a wide variety of mincral
species or interlayer mixtures such as montmorillonite-
nontronite, smectite, corrensite as well as small
amounts of palygorskite, sepiolite, chlorite, kaolinite
and alicttite. The associated minerals include
pyroxens, anthophyllite, quartz, magnesite, dolomile,
chromite, goethite-hematite, rhodochrosite, feldspar,
calcite ete.

Clay material make up to 50-80% of the whole
rock.

Commercially significant are the palygorskite,
sepiolite and aliettite forming needle-like aggregates
ranging in size from 2 to 10 pm.

We also have obtained good results in preparing
pesticides from this clay material with active inorganic
matter (sulphur-oxide chlorine Cu) and active organic
matter (zineb 1.5% - T.M.T.D. 50%)

FLUORAPATITE FROM TIBLES NEOGENE
INTRUSIVE MASSIF (EAST CARPATHIANS,
ROMANIA)

KOVACS M., CUART Company, Baia Mare, RO-
4800, Romania, MOLNAR F., Dept. of Mineral,,
Univ. of Budapest, Hungary, KOVACS P.P., Hung.
Geol. Survey, Budapest, Hungary, LUPULESCU M.,
Dept. of Mineral., Univ. of Bucharest, Romania.

The Tibles Mts. belong to the Subvoleanic
scgment  (Tibles-Toroiaga-Rodna-Bargdu)  of  the
Neogene voleanice chain of the ast Carpathians. They

consist ol calc-alkaline  intrusive  rocks-mainly
monzodiorites,  diorites  and  microgranodiorites
(Udubasa et al, 1983). The intrusions pierce
Palcogene-Lower  Miocene  sedimentary — deposits

gencerating large areas of hornfelses.

In the north-castern part of the Tibles Massif,
on the lzvorul Mesteacin Valley, a postmagmatic
association, very rich in mineral species was described
(Kovacs et al., 1985) in the contact area of a Palcogene
scdimentary  xenolith (150 m in length) with a
monzodioritic body. Many mincrals and cspecially
apalite, phlogopite and rutile are very well represented.

Well developed columnar erystals of apatite, up
to 4 cm in length, occur especially on the joints of the
breceiated igncous rocks from the endocontact zone.
The apatite are  itimately  associated  with
pseudohexagonal crystals of phlogopite (of max. 1 ¢m
in size).



The complex investigations done on the apatite
pointed out the presence of the fluorapatite with C1 (X-
ray diffraction and IR absorption data). Besides CaO
(54.32), P,05 (40.09) and P (2.41) the chemical
analysis of fluorapatite confirms the presence of the Cl
(1.52), CO, (0.35) and H,O (0.06). On the basis of this
chemical composition the calculated formulae of the
Tibles fluorapatite is Cag(PO,) sl Fy7:Cly 25 (OH)g 0z

REE composition pointed out the big amounts
of LREE and the strong Sm negative anomaly in the
apatite/chondrite normalized diagram. The presence of
the Fu'' and Mn’" was emphasized by the
cathodoluminescent emission spectra,

Fluid inclusions data show that fluorapatite was
formed at a minimum temperature of 402"C from
highly concentrated saline solutions (28-30 NaCl
equiv. wt%). The parent {luids of apatite were diluted
by less saline solutions during the late stages of
crystallization and/or after the precipitation ol apatite.

The flucrapatite appears as the [irst crystallized
phase among the mincrals (more than 30) of the
postmagmalic assemblage,

Fluorapatite from Tibles Massil represents a
novelty for the Ncogene volcanic chain of Iasl
Carpathians and as for the whole Romanian territory as
well due to its presence in this assemblage, to its
composition and as well to its morphological featurcs.

THE EVOLUTION OF THE MAGMATIC
ACTIVITY IN THE POIANA BOTIZEL - TIBLES
AREA; A NEW APPROACH BASED ON
RADIOMETRIC DATINGS

KOVACS M., CUART Company, Baia Mare, RO
4800, Romania, PECSKAY 7., ATOMKI Debrecen 11
4001, Hungary, EDELSTEIN O., CRIHAN M.,
BERNAD A., GABOR M., CUART Company, Baia
Mare, RO 4800, Romania

The Tibles M. belong o the Tibles-Toroiaga-
Rodna-Birgau Subvolcanic Unit which represents the
median segment of the Neogene voleaiie chain of the
Fast Carpathians. Poiana Botizei arca represents the
transitional zoue 1o the Subvolcanic Unit irelated to
the Oas-Gutai volcanic chain).

In the both regions. the Neogene igneous rocks
exclusively consist of intrusive rocks forming small
intrusions (max. Ikmi in length) in the Poiana Botizel
area and a polystadial subvolcanic complex with a
main intrusion (more than Skm in length) developed in
the south-eastern pari in the Tibles Mts. The intrusions
arc in relation with the Paleogene-l.ower Miocene
sedimentary deposits crosscutting them and gencrating
large arcas of hornfuises.

The igneous rocks are typical calc-aikaline
showing a wide compositional range and as o whole
belonging to the twe main magmatic phases - an acidic
phase (microgranwdiorites  and  dacites) and  an

intermediate - basic  phase  (diorites - gabbros,
monzodiorites, aundesites and  basaltic  andesies;
respectively.

Recent radiometric datings (more than 25 K- Ay

determinations wWere carried oul in liw

a

geochronological laboratory in Debrecen) on the fresh
intrusive rocks emphasized a new image of the
magmatic activity in the Poiana Botizei-Tibles area.
The K-Ar data do not confirm the previously
considered ages of the igneous rocks (Pontian or
Pontian-Pliocene according to LEdelstein et al., 1980).
The ranges of the K-Ar ages obtained on the igneous
rocks from Poiana Botizei area and Tibles Mis are
11.2-9.0 Ma and 11.5-8.3 Ma respectively
(Pannonian). The radiometric data of the Tibles Mts.
igneous rocks confirm the previous geological data
regarding to the relationship between the two main
phases (the first acidic phase and the second
intermediate phase according to Udubasa et al., 1983).
Contrary to cxpectations, the small intrusions situated
around the ring or in the north-western part of the
massif do not belong to the second magmatic phase.
They are slightly older (10.6-11.5 Ma) than the
igneous rocks of the first phase (10.0 Ma). K-Ar data
of the Poiana Botizel area emphasized that the acidic
rocks appear as being younger than the basic-
intermediate ones (a reverse sitnation comparative
with that ol Tibles Mts.)

The 7.8 Ma and 8.0 Ma ages obtained on two
samples of hydrothermal sericite from the mining
works from Tibles Mts. (Bonhomme, unpubl. data)
assert the ages of the fresh igneous rocks.

The K-Ar datings on the igncous rocks from
Poiana  Botizei-Tibles arca  pointed out  that the
infrusive magmatic activity was conlemporancous with
those of Toroiaga-Rodna-Bargan Subvolcanic Unit and
with the paroxysm ol the voleanic activity ol Oas-
Gutai Mis.

THE COMPOSITION OF GOLD FROM TIHE
UKRAINIAN CARPATHIANS

RVASNITSA  V.N., Institute of Geochemistry,
Mincralogy and Ore Formation of the National
Academy of Scicnces of Ukraine, Kyiv, 252142,
Ukraine, GRYTSYK V. V., Ukrainian State Institute
of the Mincral Resources, Simpheropol, 333620,
Ukraine and MATEKOVSKY ©O. L, ILviv State
University, Lviv, 290005, Ukraine

Many mines of free gold have been discovered
in the Ukrainian Carpathians (Table). The gold of
these ores has various chemical compositions that are
an indicator of the regional geochemical properties of
gold and of its crystallisation conditions.

Gold from the Neogene voleanic rocks contains
much silver (15-40%). The minor elements contained
by gold show dilferent fevels of concentration, ie.,
about 0.0n-0.n% Cu, Zn, Pb, As and about 0.0n% Te,
Te, Sb., Hg. Besides gold there are also electrum and
auroan silver ("kiistelite™).

Gold from the old metamorphic rocks is
conmparalively poorer in Ag (9-17%) but exhibits quite
different minor element contents, i.c., 0.0n-0.n% le,
Pb, As, Hg and 0.0n% Cu, Zn. Sb. Gold from
clastogene deposits in different  localities of  the
Ukrainian  Carpathians  has  various  chemical
compositions, but it often cortains aboul 5-14% Ag.
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There is gold with 25-35% Ag in some clastogene
deposits as well as clectrum with 1-3% Ilg and
goldamalgam. The contents })f the mm(:r elements in
gold from clastogene deposiis are as l{)Hows: .’dh’l)lll
0.0n-0.n% Cu, Ph, As, Sb, Hg and abont 0.0n% Fe, Zn.
Te

ralio CpfCag+Cy, . 100

Loecation, rock, mine varialions | the most frequent
from to. . canings

Beregivsky. the Neogene
voleanic rocks, :
Muzhicvsky mine 500-850 600, 650, 720,

; LA,
Vyshkivsky, the Neogene
voleanic rocks S00-700

Rachivsky. the old
melamorphic rocks:
- Suuljok mine

750-930 830, 860, 910

- Bily Potik mine T80-4950 880, 890, Yx),
. _ 910

Chyvehynsky. the

clastogene deposits:

- the Sojmulsky

conglomerates of Chalk 840-950 930, V50

600980 860, V10, Y30,

950

- contemporary alluvium

Verchovynsky,
contemporary alluvitm
Jablunivsky, the
clastogene deposits:

- the Slobidsky
conglomerates of Miocene
- conlenporary alluvim

GO0-260

20980
880990 Y30, Ush, Y80
Perechynsky,
contemporary alluvivm
Myzhnevoritsky. the
Paleogene clastogene
deposits

860-950) 910 D30

T90-960 a10

AUTHIGENIC RARE EARTH MINERALS IN
KARSTIC BAUXITES AND KARSTIC NICKEL
DEPOSITS

MAKSIMOVIC 4., laculty of Mining  and
Geology, 11000 Belgrade, Djusina 7. Yugoslavia,
PANTO GY., laboratory for Geochemical
Research, Hungarian Academy of Sciences, H-1112
Budapest, Hungary.

The karstic bauxites and karstic nickel
deposits are a very special environment for search
ol authigenic rarce carth (RE) minerals. Twenty
years ago there was no information about ihese
minerals in bauxites. Since then our knowledge has
much increased, including discovery ol several new
Ri2 minerals and varieties in Karstic environment. It

was the result of understanding of the behaviour of

RI:t during the formation of bauxiles, as well as
the wse of electron microprobe in the study of RE
mincrals.

Authigenic  RIL minerals are the most
frequently fluorocarbonates of the bastniisite group.
Relatively  rare are RIEE phosphates,  such  as
monazile and goyazite-(Nd). Most of the analysed

2 3 X -~ 3 \
20 hagtisites show a deficiency of fluorine in the

structural formula. This element was replaced by
Ol groups giving rise to the fornmation .of
hydroxylbasiniisites. [n some karstic nickel deposits
in Greece fluorine is completely missing in the RE
mincrals; instead RE-hydroxylearbonates have
formed. These new RE minerals,
hydroxylcarbonate-(Nd)  and hydmxylcnrhqnatg-
(I.a) are end members of the series (La, NdYCO,-
(La, NHCO;01L

It is very probable that in the Cretaceous
bauxites of Romania the authigenic RE mincrals
could be found, like in the Napyharsiny bauxite
deposit in the southern Hungary, of the same age
and belonging to the same geotectonic unit.

LEAD ISOTOPE AND ORE MINERALS
GENESIS IN BAIA MARE DISTRICT,
MARAMURES, ROMANIA

MARCOUX E.,, BRGM - DR/MGG, Avenue de
Coneyr, BP 6009, 45060 Orléans Cedex 2 France,
BORCOS M., Geological Institute of Romania, Str.
Caransebes, ar. |, 78344 Bucuresti 32, Romania,
MARIAS 2., REMIN, Baia Mare, Romania,
MILESE J.P., BRGM - DR/MGG, Avenue de

Concyr, BP 0009, 450060 Orldans Cedex 2 France.

The Neogene  epithermal  pold-bearing
polymetallic veins of the Baia Mare district result
from polyphased  iistories,  characierised by
successive stages of mineral deposition (Cavaic,
Baia Sprie, Suvior. Sdsar). lead isotopes analyses
have been performed on  lead-beasing minerals
belonging to several metallogenic stages in order to
identify the source-rocks of metals and to estimate
the relationship between  successive  mineral
associations. '

l.ead isotope signatures are well clustered for
all  deposits (206Pb/204Pb: 1878 to 18.88),
indicating a common source for all of them. These
signatures are consistent with Neogene volcanic
rocks which thus appear as being the major source
of lead and associated metals.

In spite of slight variations from one deposit
to another, there is no variation at the scale of a
single mine suggesting sirong recyeling phenomena
throughout ore deposition. That means, i.c., that
last Sb (Baia Sprie), As (Cavnic) or Au (Sisar,
Cavnic) lead-poor stages simply recycled lead from
carlicr lead-bearing minerals to allow the formation
ol the famous Pb-Sb  (Ag, Cu) sulfosalts
(bournonite, semscyite, jamesonite, andorite, clc).
Mineralogical studies and lead-isotope
gcochemistry are complementary  tools in the
understanding  of  inheritance  and  recycling
phenomena in ore deposition.
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PALYGORSKITE IN MAGNESIAN SKARNS
FROM BAITA BIHOR ( REZBANYA ): A
SECOND ROMANIAN OCCURRENCE

MARINCEA St. ., CIULAVU M., VANGHELIE 1.,
Geological Imlltulc of Romania , 1 Caranscbes Str.
RO-78344 , Bucharest 32 Romania, VERKAEREN
J.. Université Catholigue de Louvain, Laboratoire de
géologie et minéralogie, 3 Place Louis Pasteur, 3-1348
Louvain-la-Neuve, Belgium '

A new find of palygorskite in the unusual
context of skarn areas rises 1o two the number of the
occurrences of this mineral in Romania. As well as al
Ocna de [ier, the locality of its first Romanian
mention, the palygorskite Irom Biita Bihor occurs as
cavity infillings in a coarse-grained dolomite enclosed
in the skarn mass. Palygorskite fibres, up to 2 mm in
length, overcoate  scalenohedral  caleite.  Physical
constants are: N, =1.53. D= 225 D, = 2.342
Microprobe analyses gave an average composition of:
Si0; = 51.93 %, ALO,; = [2.206 %, Fe,Oy = 0.25 %,
Mg =13.39 %, Ca0 = 0.63 %. K,0 = 0.05 %, 11,0
(theoretical) = 19.60 %. The main IR absorption bands
recorded between 4000 and 250 em™ are located at
3692, 3624, 3588, 3520 em’” (OH stretchings), 1620,
910, 875 cm’ (OH bendings), 1190, 1130 cm’
(bridged  Si-O-Si vibrations), 1090, 1024, 998 c¢m’’
(Si-O si;clcilirlgs). 32, 580, 520 em’ (Si-O bendings),
(J"’G e’ (Al-O stretching), 485, 445, 415, 390 and 208
cm’ ({.“Lnlmll\ cation - oxygen vibrations ). The both
palygorskites from Romanian skarns were found to be
orthorhombic. Refined cell dimensions are: a = 5.218
A b=17.907 A, ¢ =127185 A for the Biita Bihor
palygorskite and a = 5,183 A b=18030 A ¢=123]

for the Ocna de Tier one. Some chemical
peeuliaritics of the palygorskites in skarn arcas (i .c.
higher contents of Al and Ca) can explain their
stability during hydrothermal alteration and weathering

meas vale

PREMINITE IN CALCIC ENDOSKARNS FROM
SURDUC : A LOOK ON A NEGLECTED
MINERAL SPECIES IN ROMANIA

MARINCEA S, RUSSO-SANDULESCU D,
Geological Institute of Romania, | Caransebes Str.,
RO-78344, Bucharest 32, ROMANIA

Prehnite, an ubiquitous aiteration product in calcic

systems, was found in an unreported endoskarn
occurrence, al  Surduc  (Banat  Mountains).  This
endoskarn is developed at the contact between
granodiorites belonging to Surduc 3 intrusive phase
(Maastrichtian - Paleogene in age) and  gabbros
belonging to an earlier intrusive stage, the so-called
Surduc 1, of  Coniacian-Maastrichtian age. The

primary skarn paragenesis consists of andradite (andr.
91.04 to andr. 98.36), calcic plagioclase (Ab. 44.79 Or.
4.02 An. 51.19) and diopside. Prehnite is clearly
pseudomorph on plagioclase, occurring as a late
hydrometasomatic  product. The average of three
microprobe analyses gave: Si0, = 40.87 %, ALO; =

7
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27.03 %, FeO = 039 %. Fe,04 = 1.20 % (assumed
alter wet - chemical tests), CaQ =25.50 %, MpO =
0.32 %, MnO = 004 %, 1LO = 431 %
(thermogravimetric). The mineral is white to greenish
in colour and has as main physical constants: n,,,,
=1.615, Dy = 2950, Do, = 2944 SEM, XRD and
IR studics indicate the orthorhombic symmetry and a
high-ordered structure. Lattice constants, relined on
the basis of the X-ray powder data (23 reflections
obtained) are: a = 4.623(4) A, b= 5477(4) A and ¢ =
1840(1) A The thermal pattern  shows that
dehydration took place during two stages, marked by
endothermic effects on the DTA curves at 785°C (-
0.05% H,0) and 868°C (-2.66% iL,0). The infrared
absorption spectrum rnu}rdui in the frequency range
between 4000 and 250 em™’ has as a4 main feature the
dominance of the pa(lcrn of hydroxyl groups (bands at
3484, 940 and S";’(} cem’), Si-0 bonds (bands at 1090,
1072 and 1000 (,m 'Y and Al-O bonds (bands at 812
and 756 - 740 cm™). Si-O, AI-O vibrations and some
other cation (usmlm!]) Ca)-oxygen vibrations were
recorded below 700 em™’ (bands at 668, 040, 532, 472,
420, 380, 340, 298 and 262 cm") and are difficult to
be assigned

NEW DATA ON THE BERYL IN A LESSER
KNOWN PEGMATITE OCCURRENCE:
CURMATURA VIDRUTEI (LATORITA
MOUNTAINS - SOUTIH CARPATHIANS)

MARINCEA $t., SABAU G., Geological Institute of
Romania, I Caranscbes St., RO-78344 Bucharest 32,
ROMANIA

Beryl, a quite frequent mineral in the Romanian
pegmalites {12 occurrences reported so far), was rather
merely mentioned than mineralogically investigated.
This note aims to provide data regarding a typical
occurrence at Curmitura Vidrufei, previously known
as Tancu | (Diaconu er al., 1972, unpubl. data).

The host pegmatites are enclosed in the Steaja
Formation (Sabidu & Gheuca, 1993, unpubl. data), part

~ of a Precambrian polymetamorphic nappe pile. From

the litological point of view, this unit consists of
plagioclase-, biotite-gneisses and quartziles containing
numerous pegmatite lenses. The mineral assemblage in
the pegmatites s fully represented by quarle,
oligoclase, microcline, mnscovile, beryl, tourmaline,
apatite, and almandine-spessartine garnet.

The beryl crystals, greenish-white in colour, are
unusually large (up to 50 om in length) and
characteristicaily  strained during  post-metamorphic
higher-level refolding. The physical wnsldms are .
n=1.581, n=1.575, D= 2.862 gh.m D, ue=2.670

ga"cm‘{. A wet chemical analysis  yielded (wi.%):
Si0,=04.98, ALO,=18.01, F'e,0,=0.31, BeO=11.18,
FeO=1.15, MnO=1.20, Mg0=0.16, CaO=0.05,

K,0=0.13, Na,0=0.44, H,0=1.92. Lallice constants,
refined on the basis of 27 X-ray powder reflections
are: a=9.208 A, b=9.197 A, ccli volume 675379 A®,
The infrared absorbtion spectrum u.wrdt,d in the
frquency range between 250 and 4000 cm’ ! essentialy
shows sections which correlate with the H,O vibrations
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3700, 3596 and 1632 cm’), Si-O bond
(1204, 1020, 968, 680 em™). Be-O bond
vibrations (810, 746, 592 cm’™), and Al-O bond
vibrations (526, 490 cm"'). as well as other bauds
recorded at 650, 440, 380, 368, 345, 262 cm.

(bands at
vibrations

MINERALOGY OF CORONITIC
METAGABBROS FROM CIBIN MTS.:
EVIDENCE IFOR HIGI-P METAMORPHISM

MARUNTIU M., IANCU V., Geological Institute of
Romania, Str. Caranscbes, nr. 1, RO-78344, Bucharest
32, Romania, JOIIAN V., B.R.GM., Av. de Concyr-
BP 6009-43068 Orléans cedex 2, France.

Tectonically overlain by metasedimentary rocks
of Scbey Group, along a  pre-Alpine  structural
discontinuity, a dismembered ocean-type association
belonging to Lotru Group crops out in central and
southern part of the Cibin Mts. (Alpine Getic domain)

Small bodies of metagabbros, associated with
amphibolite, plagiogneiss and metaperidotite, have
been identified within Lotru Group in the upper
reaches of Sterpului valley. These metagabbros are
characterised by well preserved magmatic structures
represented by modal and grain size layering which
progressively pass to mylonitic [abric (flasser gabbro)
developed in amphibolite facies conditions. Common
to slightly amphibolitised gabbros are reactions which

produce garnet coronas between pyroxenes and
plagioclase  showing the partial  subsolidus  re-

cquilibration of primary igneous assemblage.

Coarse and fine grainced gabbros have been
investigated by SEM and electron microprobe. In spite
of slight iron-rich character of minerals in fine grained
gabbro, these rocks generally conlain:  primary
orthopyroxene (Iins..q,). re-equilibrated clinopyroxene
(Jd; 16 5). plagioclase with An content changing from
71-79 to 40-55 at the contact with garnet corona, and
gamet (Prpye.s,. Almy; sy, Grs,,.34) with minute kyanite
and quartz inclusions. The amphibole has variable
compositions related to microtextural domains {rom
tremolite-actinolitic  hornblende  as  secondary
aggregates  on  orthopyroxene to  hornblende  as
pscudomorphoses on clinopyroxene.

Garnet coronas separating ortho/clinopyroxene
and plagioclase, represented by simplified pressure-
dependent equilibria;

epx + plag = art + g,

opx + plag = git + qt,
and the evidence for breakdown of
component of plagioclase involving reaction:

an = grs + ky + qt,
are diagnostic for re-equilibration of primary gabbroic
asscmblage under high-P granulite conditions.

Later exhumation of granulitized metagabbros
led to development of amphibolite lacies assemblage
(hornblende 4+ plagioclase + biotite + litanite)
compatible with those of the country rocks.

anorthite

o 1'./.- W
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THE MICROCHEMICAL COMPOSITION AND
THE TERMODYNAMIC CONDITIONS FOR
THE STRUROLITE-GARNET-BIOTITE
ASSOCIATION IN THE MICASCHISTS OF THE
BAIA DE ARIES (APUSENI MTS.)

MARZA 1., “Babes-Bolyai” University, Dept. of
Mineralogy-Petrometallogeny, Romania, COOK N.
Wiirzburg University, Mincralogy Institut, Germany.

Samples of staurolite, garnct and biotite from
the micaschists belonging to the Precambrian Baia de
Arics Series from Silciua were analysed by the
electron microprobe.

The micaschists contain staurolite
porphyroblasts (less than 10 cm in size), isolated
garnets (less than 3.5 cm), sometimes compact
aggregates of gamet and gamets included in staurolite;
the associations also contains biotite and muscovilte.

The microprobe analyses prove the following:

- the staurolite ( 8 point analyses) displays a
homogeneous composition;

- the garnets included in the staurolite reveal a
pronounced compositional  zonality, with Mn
decreasing from the centre towards the rim.

The scarce Mn content and the high Mg one are
relevant for the finely lamellated biotite at the contact
with the gamet.

Using the garnet-staurolite pair the following
PT conditions were inferred: T = 545-548°C and P
about 6 Kbar, corresponding to the amphibolitic facies.

RELATIONSHIPS BETWEEN INTERNAL
STRUCTURE OF ALKAL!I FELDSPARS AND
FLUID REGIME IN GRANITOID SYSTEMS

MELNICOV, V.S.. PAVLISHIN, VI,
TARASHCHAN, AN, VOZNYAK, DK,

KULCHITSKAYA, AA., KUZNETSOV, G.V,
KRAMARENKO, N.K., DANILENKO, V.V,
Institute of Geochemistry, Mineralogy and Ore
Formation of the National Academy of Sciences of
Ukraine, Kiev, 252142, Ukraine.

Evolution of twinning structure, Si/Al-ordering
and microdefeetnes  in  alkaline feldspars  under
influence of water fluid during subsolidus cooling have
been studied in different types of granitoid rocks.

The albite-pericline twin domains form as a
result of the monoclinic-triclinic inversion of feldspar
structure. First of all small-scale twinning structure of
orthoclase with bigh internal strain is connected with
the geometry of the twin boundaries.

The influence of water [luid on twinning
structure produces an increase of domain sizes and
reduces the structural strain. The original twinning
structure (eryptotwin) shows a monoclinic diffraction
symmetry caused of by small size of the twin domains.
The increase of twinning scale changes the diffraction
symmetry into triclinic one. Thus, the water fluid
catalysis alters domain structure  and results in
coexistence of two “phases” of potassium feldspars
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with different diffraction symmetry in the frame of a
single crystal. Among the monoclinic feldspar two
structural types can be distinguished : (1) monoclinic
structure with equal concentration of Al in T,O and
T.m positions and (2) geometrical monoclinic
structure with a very small scale twin domains, some
domains having triclinic symmetry.

The change of symmetry is only locally
developed  and 18 accompanied by  removal,
introduction and redistribution of tetrahedral cations
(Al, Si, Fe), large cations (K, Na, Ca) and impurity
cations (Rb, TI, Pb, Mn). During such processes
different types of structural and charge defects
allows to reconstruct the conditions of
transformation of original structure as a result of water
fluid influence.

The scale of the twinning structure and
microdefectness ol alkali feldspars is not identical in
samples  from granitoids with different  genesis

(charnokites, rapakivi, granites, ordinary granites),
pegmatites and metasomatic rocks. It shows a good
corrclation with H,0/CO, ratio in fluid. The potassium

feldspars  from  Precambrian  granitoids  revealing
gscometrically monoclinic  symmetry and  ordered

feldspar (orthoclase) are typical of the rocks formed
under conditions of “dry” system (charnockites,
plagiogranites). It is supposed that coexistence of
monoclinic and triclinic “phases” resulted from an
incomplete solid state transformation of geometrically
monoclinic feldspars. The transformation degree can
be estimated from the ratio of such “phases” and
perthites morphology.

Alkali feldspars with similar ordering (t; = 0.8-
0.9) but with different syrnmetry, have been studied by
XRD analyses on samples representing different types
of chamber pegmatites and their zones. Monoclinic
(cldspars are supposed to be cryptotwinned with
complex domain structure. The “phases™ with different
symmetry in single crystals are characterised by the
size range of twin domains. The amount of triclinic
“phase” correlates well with the concentration of
structure charge defects of (Si, ADO,-tetrahedra.

Mectasomatism in rocks containing orthoclase-
microperthite produces and increase of the triclinic
phase, a decrease of the perthite amount and relaxes
the structural strain.

SOME NEW PETROLCGICAL DATA ABOUT
BAITA RIIYOLITES
MILU V. CIULAVU M.. VANGIHELIE L,
Geological Institute of Romania,] Caransebes Str.,
78344 Bucharest 32, Romania.

The Biita-Cricinesti  volcanic  structure  is
situated in central part of the South Apuseni Mts. This
arca is characterised by a large development of the
Mesozoic ophiolitic rocks represented here by tholciite
series and subsequent calc-alkaline series, both of
island arc type. In Eocretaccous, the rhyolite bodies
(Baita rhyolites) were intruded into the Mesozoic
magmatic and sedimentary rocks.

W/ W
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The Baita breccia bodies have been formed as
a result of the strong explosions, due to the second
boiling processes underwent by fluids associated to
these rhyolites. Within the rhyolite body breccia pipe
has been formed, while breccia dykes have been
identified both in the rhyolite body and in the
environmental rocks. The breccias are heterolithic
consisting of fragments belonging to ophiolitic
complex and rhyolites. Significantly is the fact that
sometimes the breccia matrix is a rhyolitic one.
Subsequently, the breccias were refracturated and
circulated by hydrothermal  fluids which led to the
intensive alteration and high mineralization of the
rocks. Taking into account the breccia features, their
relationships with the host rocks, with the alteration
and mincralization products, we consider them as
being hydrothermal magmatic breccias, but we not
exclude the phreatomagmatic character for a part of
them.

Concerning  the mineralization, the Biita
epithermal gold (x base metal) ore deposit, known
even since Roman times, consists of veins localised
both within rhyolites and contact zones between
rhyolites and environmental rocks. At the upper part,
the veins pass in a dense network of veinlets forming
high native gold-bearing stockwork while, at greater
depth, the veins join in a principal vein hosted by
intense kaolinization and silicification of the rocks,
characterised by a relative enrichment in base metals.
Taking in consideration the height of mineralised
column (about 700m), the hydrothermal processes
were ample, specially in Baila rhyolites (adularized,
argillized, silicifiated).

Therefore, at Biita-Craciunesti both intrusive
breccias and the gold (+ base metal) mineralization
together with the most intensive alteration products are
associated to the Biila rhyolites.

COPPER MINERALIZATIONS RELATED TO
VOLCANO-SEDIMENTARY COMPLEX AT THE
PERIPHERY OF TIE ALBANIAN OPHIOLITES

MILUSIIT I, CINA A,
Research, Tirana, Albania

Institute of Geological

Two narrow belts of volcano-sedimentary
complexes arc known at the periphery of the Albanian
ophiolites. The belts consist of Ti-rich basalts of nearly
tholeiitic composition with interbedded argillaceous
and radiolaritic shales.

Important sulphide copper-pyrite ore deposits
are related to this complex. Morphological types as
pipe-like, lens-shaped and lens-layered shaped are
characteristic for these ore deposits.

Three types of ore deposits have been
distinguished:
e Volcano-sedimentary  type (thc  most

important one) with nearly sharp contacts with the
surrounding rocks.

o Hydrothecrmal-metasomatic type with large
disseminated mineralization zones, contained by rich
chalcopyrite-pyrite lenses.
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e Filling veins represented by quartz-sulphide
ores.

Generally the ores have a simple mineral
composition. The dominant minevals are pyrite and
chalcopyrite, but in some cases sphalerite and oxide
minerals (hematite and magnetite) may locally be
present in significant amounts.

These mineralizations are clearly distinguished
from those related to the volcanic sequences of the
ophiolitic complex.

GROWTH FAR FROM EQUILIBRIUM AND
THE IMPORTANCE OF THE SIIAPE

MILUTINOVICE  8.P., Bucharest  University,
Mineralogy Department, 70111, Bucharest, Romania.

The growth may be viewed as a volumic
expansion of a phase into another one: in many cases
the two phases are separated by an equilibrium line.
The process may take place far {rom cquilibrium or
close to the equilibrium, but never atl the equilibrium
line. For the growth process 1o take place it is
nceessary that the system change his state [rom a
couservalive one into a dissipative one. There are four
distinetive essential shapes which may appear in this
situation: the compact shape, the self afline surfaced
shape, the dense branching shape, and the IDLA shape.
In different systems various perturbations may affect
the shape. One of these perturbations may be ihe
anisotropy which may be related with the growing
phase, and with the environmental phase as weli (Ben-
Jacob et al., 1994). IF the anisotropy exists, then the
succession of the essential shapes is: polyhedral,
skeletal celiular, dendritie, DILA. The natural growth
processes are closely related to these essential shapes.
The self affine surfaced shapes are all the islands, the
magmatic bodies, ete. The coral colonies fall into
dense branching shape acd so on.

Single crystals, because of their anisotropy will
adopt the hopper, cellular, dendritic shapes. Mineral
agercgates (such as copper dendrites) will grow
isotropic beecause the crystalline anisotropy is located
below the grain sive.

ixcepting the compact shape, and the hopper
shape, all others may be fractal, which may be viewed
as an argument for the assumption that their growth
process was far from equilibrium,

CLASSIFICATION OF THE SKELETAL SHAPES
AND MORPHOLOGICAL TRANSITIONS

MILUTINOVICI _ 8.P.,  Bucharest  Universily,
Mineralogy Depariment, 70111, Bucharest, Romania.

Little attention has been paid to skeletal crystals
tn geological literature. However, they may provide
uselul information for the evolution of their host rock,
and they are of a great interest for crystallographic and
mincralogical rescarch.

There

were  deseribed  in mineralogical

literature, for almost all minerals one or more skeletal

shapes which are directly related to the degree of
undercooling or supersaturation. A classification of the
skeletal shapes based on this knowledge is possible
and such an allempt is presented. This classilication is
based on some observations on the olivine and
pyroxene morphologies from slag, and of some
published data (Lofgren 1975, Donaldson 1976,
Shoutghate 1982) as well. The change of the possible
skeletal  shape with variation of the degree of
undercooling will be called a morphological transition.
There are two possible morphological transition lypes:
the first one is represented by discrete transition from
an cssential shape (hopper, cellular, dendritic) to
another one and the second one is relerred to the
guantitative variation of the geometrical characteristics
of the shape (i.e. the arm-spacing of a dendrite).
During the growth, the system may loose its crystalline
feature and adopt an irregular shape, which is also a
morphological transition. These irregular shapes are
close to the Diflusion Limited Aggregation (DLA)
morphology (Witten & Sander, 1975). It has to be
noted that the dendritic and the DLA shape may be
fractal.

Generally speaking, a mineral can pass through
all morphological transitions. Sometimes one or more
morphological transitions are avoided for reasons that
are pot known yet (ice seems to be an example).

After (or during) the growth, the svstem may
return close to equilibium. Then the skeletal crysials
fill-in and primary inclusion may form.

POLYSTADIAL TECTONIC HISTORY OF
REBRA SERIES METAMORPIHICS AS
REFLECTED BY GARNET EVOLUTION

MQOSONYI K., Geological Institute of Romania. Ciuj
Branch, POB {81, 3400 Cluj-Napoca 1. Romania.

The paper is based on field rescarches, and
microscopic and microprobe analyscs, Regardless the
host rock chemical compositions, garnets of the Rebra
Series are mainly almandines that show a large size
variability even in the same sample, Microprobe
analyses were carried out on garmets of different sizes
in 1-2-3 points or across profiles through larger grains,
up to 2.0 centimetres in diameter.

The garnets have geoerally formed during two
growih pbases under prograde conditions. In a first
stage the cores (7)) of the larger (centimetric) grains
and  small  grains  of dendritic  habit  were
synkinematically  generated. In the  second,
postkinematic, stage the carlier cores were coated by
layered overgrowth zomes (Z,). Also to this stage
belongs a second generation of dendritic garncts some
few mm in size. Locally a third phase may be
suspected, possibly represented by submillimetric
grains grown on correded surfaces of earlier-formed
garnets,

Garnet-hornblende  geothermometry  reveals
terperatures of 550-600 'C at peak conditions during
metamorphism.
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CHLORITOID-BEARING BLASTOMILONITES
IN THE RODNA MOUNTAINS
MOSONYI E., STRUTINSKI C., PAPP D,
Geological Tostitnte of Romania, Cluj Branch, POB

181, 3400 Cluj-Napoca 1, Romanta.

Chloritoid-bearing  rocks from the Rodoa
Mountains are blastomylonites developed along Alpine
aund pre-Alpine shear zones. They show a myloaitic
foliation S; and a stoation lineation somelimes
associated  with a concordant mineral lincation
evidenced by phyllosilicates. The blastomylonites
were formed on low- and medium-grade melamorphic
rocks and consist of a* least two generations of
assemblages. The older of them is represented by
quartz-plagioclase-biotite-muscovite * garnct, being in
disequilthrivm  with the pewer one (some of the
mincrals of the above assembiage are preserved only
as psendomorphs). The new gewcration is mainly
formed of three assemblages: quartz - chlorite -
chloritoid - sericile + cyanite + stifpnomelane: quartz -
chlorite - sericite - albite ® carbonate; quartz - sericite
- biotite - epidote.

Within the blasomylonitic rocks, chloritoid is
present wherever - in the presence off Fe' - an ALO, -
enrichment look place by preferential depletion of
alkalis and lime under conditions of high strain. The
study of thin sections evidenced a two-stage blastesis
of chloritoid:  synkinematic, with regard 1o §;
(chloritoid crystals with §; = S, or cores ol larger
grains, with S; # §.) , and postkinematic growth
(chloritoid “roscties” with §, = 8§, or rms on
synkinematically-grown cores).

MINERALOGICAL AND PETROGRAPHICAL
FEATURES OF THE EOCENE VOLCANICS GF
THE SHAHDAG SINCLINORIUM IN THE
LESSER CAUCASUS (AZERBALIAN)
MUSTAFAYEY  M.A., SAMEDOVA
SHAFIYEY Kbl AHMEDOVA TG,
BAGIRBEKOVA O.D., Institute ol  Geology.

Academy of Sciences, Baku, Azerbatjan Republic

RA.,

The study arca is locaied at the norih-wesiern
part of the Sevan-Akeri zone. It occupies the Lastern
extension of the Dilzhan-Krasnoselsky sinclinorium
heing separated from that by the Mrovdag interzonal
fault. Iarge-scale voleanic activity characterises the
structure in guestion during the Focene period. As a
result a thick pile of voleanics has been accumulated
ranging from basic to intermediate and acidic
compositions. The geodynamic regime during the
develepment of Locene voleanicity in the Shahdag
sinclinorinm was different from that characterising the
Jurassic volcanicity of the Loky-Karabakh zone. The
voleanics of the Shahdag structure belong to different
rock scries including cale-alkaline, sub-alkalic and
alkalic  suites.  Rock  types as  trachydacites,
paniclierites, and commenditcs containing  mineral

assemblages with acidic andesine (30 - 40%  An).

€L

orthoclase, quartz. aegirine and arfvedsoniie are
described. The occurrence of the acidic alkalic-series
rocks, belonging to both potassic and scdic types, as
well as the presence of mafic alkalic minerals (acgirine
and arfvedsonite) in their composition are for the first
time mentioned in the Shahdag sinclinorivm.

FLORENCITE FROM SOPRON AREA (W-
HUNGARY) RE-EXAMINATED BY EMPA

NAGY G., Hung. Acad.  Sci, Laborarory f.
Geochemical Research, H-11172 Budapest, Budadrsi it
45, IVANCSICS )., Hungarian Geological Survey, H-
2400 Sopron, Lackner I, u. 3.

Florencite, [REE  AL(PO,).(OH),] has been
found in fragments of muscovitic kyanite - Mg-
clinoclore (leuchtenbergite) schists on or near to the
surface in Sopron Hills, belonging to the Fastern Alps,
as described in [1]. This mineral is considercd as an
important step of metamorphic monazite formation
[2]. Electron microprobe re-examination of  two
samples confirmed some of the resulis of the former
investigations while others have been corected. Both
samples contain: kyanite ~ Mg-clinochlore, Horencite
> muscovite >> apatite, rutile, and Th-minerals.
Mounarite was found only in onc of the samples both as
separate grains and as inclusions in forencite.

The florencite is often zoned: some zones
contain ‘Th-mincrals, others monarite (or, mayhe,
rhabdophane) inclusions or inclusion chains, Other
inclusions are Meg-clinochiore, muscovite, apatiie,
Quantitative analyses indicated La...Sm and Gd > 0.1
w-%; their ratio change from place to place, Al and P
conlents are close to the stoichiomelric values, Minor
elements are Ca and Sr, replacing REE. Th is present
only in certain zones. No Mg was detected. This
eicment and the low REL contents found earlier (sce
[1]) can presumably be attributed to the Mg-
clinochlore inclusions. The observed zoning is mainly
caused by Ca, sometimes by Th. Monavite grains have
also been analysed. the results are summarized in the

table.
This work was done in frame of rescarch program T 015093
sipported by Hungarian Nattonal Science Fundation (OTKA)
References:
[1] Fazekas V., Késa 1. Selmeczi B (1975 PFoldian: Kizlony, 105,
p. 207-308. [2] Sawka, WN., Banlield LI, Chappell B.W. (1U86):
Geochim, Cosinochim, Acta, 50, p. 171175

Florencite Meonazite

Sample 5-1 5-4 S-4

7 analyses Th- 5 analyses Tho-  Sepa-  Incl-

Aver. Range rich Aver. Range rian rate nsion
Y0y 003 007 004 0.61 G030 004 oo 020
Ly 659 335 419 753 177 698 1A69 837
Ceyy 1543 1532 RS58 1588 213 1566 3057 3023
Pra(ly 1.43 OB 077 134 046 1338 350 373
Nd;0, 476 434 217 304 159 432 1213 1445
Sm,O, 649 (49 022 034 020 038 121 198
Fua0y 004 009 000 o0f 005 005 000 017
Gd,0. 039 016 027 036 G1F 0 047 089 100
This, 0.01 006 1707 002 004 145 080 B4l
Sc() GIr o 009 209 ga12 01l 006 000 006
Cat) L.17 LS 307 447 144 058 018 171
ALO, 2075 159 2Pa% 2989 129 3003 004 (12
Py 2760 007 2515 2647 106 2053 2036 28.32
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88.59

Total  87.76 222 8524 8681 1.10 99.44 9881
Tonic numbers for 11 oxygen 16 oxygen

Y 0.001 0003 0.002 0.000 0001 0002 0.004 0017
La 0.208 0104 0.151 0.242 0258 0.222 0863 0500
Ce 0,484 0.059 0308 0568 0.081 0494 2131 1.795
Pr 0.045 0.027 0.028 0043 0015 0.043 0204 0221
Nd 0.146 0.133 0.076 0.123 0.051 0.133 0.689 0836
Sm 0.015 0.014 0.007 0.0610 0006 0011 0067 0.111
Eu 0.001 0.003 0000 0.000 0000 0001 0.004 0010
Gd 0.011 0.005 0.009 9.010 0003 0013 0047 0.054
Th 0.060 0.001 0380 0.001 0001 0028 0.029 0310
Sr 0.006 0005 0125 0.006 0.006 0.008 0.000 0.006
Ca 0.107 0150 0322 0090 0.133 0054 0.032 0297
Al 3008 0.J00 2468 3075 0111 3012 0.007 0023
P 2004 0.050 2085 1.955 0.032 1935 395 3.88%
Sum 6.034 0.076 5965 6.061 0077 6.056 8031 8073

THE MORPHOLOGY AND GEOCHEMISTRY
OF TIIE VALEA MORII MAIN ORE MINERALS.
AN ATTEMPT TO RECONSTITUTE THE
MINERALIZING EVOLUTION

NEDELCU L., ROSU E., ANASTASE 5., COSTEA
C., ROBU L., CIULAVU M., Geological Institute of
Romania, 1 Caranscbhes str., 78344 Bucuresti 32,
Romania.

Pyrite, chalcopyrite, sphalerite and magnetite
were used to reconstruct the evolution of the Valea
Morii porphyry copper-hydrothermal system. Thus,
pyrite displays three morphologic trends with a zonal
distribution similar with hypogene alteration zonality,
defining three-supersaturation-temperature domains of
the porphyry copper sysiem.

The correlation among the mineral inclusions of
pyrite (chalcopyrite, magnetite = hematite, rutile, iron
carbonates, K-Cl-Fe complex chloride type), the minor
element content and the gold concentration of the
pyrite, chalcopyrite, sphalerite  and  magneiite,
emphasised the following evolutionary trend of the
Valea Morii porphyry copper-hydrothermal system:

1. A co-magmalic stage characterised by: (1)
hydrothermal fluids with high salinity and high
temperature of the hydrous saline melt type, and (2) a
vapour-rich phase type, coexisting with residual
silicate melt. The processes of this stage, mel in the
potassic zone are shown by the C-O-P-{hkl} pyrite
morphologic trend and a Sj-Ty; domain. The pold
transport is assumed as AuCl,- complex,

2. The hydrothermal stage exhibits a fluid
evolution characterised by a dilute aqueous solution,
with lower salinities and temperatures. This fluid is
responsible  for  the  polymetallic and  gold
mincralization, met as a vein suite. In this case the
gold transport was probable as Au(11S),- complex.

A sericitic-argillitic  alteration  zonality,
characterised by the C-O-P, C-O-P-{hkl} and C-P
pyrite trends, and two suprasaturation -temperature
domains, (1) Sy -Tyy------ Si.- Ty and (2) Sy, -T), is also
associated.

This last stage is linked to co-magmatic one,
and probably, was controlled by the opening of the
system, and accompanicd by an adiabatic expansion
and a breccia formation.

Abbreviations: C-cube: O-octahedron: P-pentagonal-dedecahedron;
H-high, M-moderate; L-low; S-suprasaturation: T-1cmperature
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THE EVOLUTION OF THE HANES
HYDROTHERMAL SYSTEM INFERRED FROM
THE ORE MINERAL FEATURES

NEDELCU L., ROSU E., COSTEA C., ROBU L.,
CIULAVU M., ANASTASE 8., Geological Institute
of Romania, | Caransebeg str., 78344 Bucuresti 32,
Romania.

The complex studies of the Hanes ore mineral
assemblages (morphology, mineralogy, geochemistry,
mineral inclusions, sulphur isotopes) led o a new
image of the evolution of this hydrothermal system.

Using pyrite morphology, three supersaturation-
temperature domains corresponding to morphologic
trend zones, have been depicted:

I. STy domain superposed to C-O-P-{hkl}
zone, represenling two apices, bordered by breccia
zones; these ones could be attributed to hydrothermal
vents,

. 8- T,//Sy4-Sy transition domain according to
(1) C-O-P zone and (2) the appearance of the positive
and negative striated pyritohedron, superposed to the
breccia zones;

1. S,,-Ty domain corresponding to C-P zone
situated at the upper part of the hydrothermal structure;

All these data permited the outlining of a
hydrothermal  process  model  with  a  great
approximation degree. The following cvolutionary
trend was presumed:

. the ascension of some (luids
supersaturation and temperature (400-500°C),

2. the recurrent boiling processes, as an effect
of the adiabatic detente, having as a result the repeated
precipitation of some sulfide sequences (pyrite,
sphalerite, chalcopyrite) and some succesive  re-
balances in  the  ZnS-CulieS,--I'e; S system
(chalcopyrite, pyrrhotite, tetrahedrite mono-  and
multiphases exolutions in sphalerite; sphalerite stars in
chalcopyrite; sulphur isotopic balances);

3. the chalcopyrite-cubanite system balance
followed by the mackinawite lformation, as an effect of
the drastic decreasing of the temperature (from 400-
500"C 10 about 200°C);

4. the fluid evolution towards a low temperature
(below 100°C) in the late stage, suggested by a
subscquent growth (arborescent structure) of the pyrite
micronic crystals, (“fleurs de silice”, Le Ribaut, 1975),
specilic to the sedimentary domains.

The gold transport is pressumed as a simple
hydrosulfide complex, like Au(HSY,, due to the
caolinite presence in the clay mineral paragencsis,
suggesting a near-neutral region (Seward, 1984). The
precipitation of the gold complex may be determined
by decrease  of sulphur activity, sometimes
accomplished by (1) the boiling and the precipitation
of the sulfides, at the lower part of the ore deposit, (2)
the dilution of fluids due to the meteoric waters and

oxidation. at the upper part of the deposit.
Abbreviations:  T-temperature;  S-suprasaturation;,  -high;
moderate; C-cube: O-octahedron: P-pentagonal-dodecahedron.
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RARE EARTH ELEMENT ABUNDANCES OF
THE OPHIOLITES FORM SOUTH APUSENI
MOUNTAINS (ROMANIA)

NICOLAE 1., Geological Institute of Romania, Str.
Caransebes, nr 1, RO-78344, Bucharest 32, Romania.

The present  paper reviews the REE
characteristics of the ophiolites from South Apuscni
Mts., bascd on previous papers and additional 14
analyscs.

The ophiolite suite of the South Apuscni Mts.
has been interpreted in relation to two tectonic scttings
and consists of the following scrics:

- tholciitic scrics and calc-alkaline scrics of a
volcanic arc;

- spilitic series of Feneg Formation, and basalts
of the Cris Basin related to ensialic marginal basin.

REE  contents, chondrite-normalised values,
IREE and some characteristic ratios, i.c., Eu/Sm,
(La/Yb)y, (La/Ce)y and (Ce/Yb)y of the tholeiitic |
calc-alkaline and spilitic series arc discussed.

Interpretation  of these data  suggests
following: :

- the tholeiitic serics has the lowest IREE and
the calc-alkaline series the highest ZREE;

- Eu/Sm ratio of the tholeiitic scrics exhibits a
larger variation as compared (o the calc-alkaline serics
and spilitic serics;

- LREL/MREE ratios of the tholeiilic scries
have a restricted variation range and mecan valuc as
comparcd o the cale-alkaline scries and spilitic serics;

- chondrite-normalized patterns of the tholeiitic
scries, calc-alkaline series and spilite Feney Formation
serics  provide valuable information about their
petrogenesis  and  additional  data to confinm  the
ophiolite genetic model already proposed by us.
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The range ol RENL contents for ophiolites [rom
South Apuscni Mits.

a) tholetitie serics,

b) calc-alkaline serics;

¢) spilitic series.
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MAJOR AND RARE EARTH ELEMENT
DISTRIBUTION IN BIREFRINGENT GRANDITE
FROM OCNA DE FIER, BANAT, ROMANIA

NICOLESCU S., University of Gothenburg, Earth
Scicences Centre, Department of Geology, Gothenburg,
S-413 81, Sweden and University “Babeg-Bolyai”,
Department of Mineralogy, 1 Kogilniccanu St., Cluj-
Napoca, RO-3400, Romania.

Anomalous bircfringence has fong been known
in skam gamct (Brewster, 1840; Sjogren, 1886;
Goldschmidt, 1912; Deer, Howic, Zussman, 1993).

Grandite from the ~65 Ma old skarn deposit at
Ocna de Fier-Dognecea (Banat, Romania) is no
exception. Granditic skarn in the Ocna de Fier
metallogenctic  field occurs quasi-continuously  for
more than 7 km, from the Ignatius open-pit in the
north, down to the Lacului Mic valley in the south.
The first data on garnet birefringence from the Terezia
and luliana open-pits were published by Sjcgren
(1886). It was later found that birefringence is typical
for most garnets in the impressive granditic skarn
bodies (sometimes 150 m wide and over 100 m deep!)
ol the whole Ocna de Fier metallogenetic field.

Only onc gamnet analysis from Ocna de Fier
(Bergéat, 1910) and three more from Dognecea
(Scebach, 1906, Zombory, 1934) were published so

far. Data presented here confirm  the dominant
andraditic character of granditic garnets from Ocpa de
Fier.

Thirteen gamct samples collected at different
depths on both sides of the skamified calcareous
syncline, were SEM-LDS  investigated  for major
clement  content.  Correlation  between  optical
behaviour of Ocna de Fier grandiic and its chemistry 1s

documented: birefringent grandile is  intermediate
andradite-grossular,  while isotropic  grandite s

andradile end-member. REL SIMS analyses showed
correlation of REL with birefringent and isotropic
grandite. Based on personal observation and literature
data, an ecxplanation for the anomalous optical
behaviour of these grandites is attempiced.

ENCLAVES IN THE NEOGENE CALC-
ALKALINE ROCKS IN TIIE SUBYOLCANIC
ZONE OF THE EAST CARPAHIANS: ORIGIN

AND SIGNIFICANCE

NITO!I E., MARINCEA 8T., Geological Institute of
Romania, | Caransebey Str., 78344 Bucharest-32,
Romanie, URECHE L, Geological Institute of
Romania, Cluj Napocs Branch, P.O.B. 181, 3400 Cluj-
Napoca 1, Romania

Well known because its petrological varicely,
ranging {rom rhyolites and rhyodacites to various (ypes
of andesites and microdiorites, the Rodna-Bargiu
subvolcanic zone oceupics a peculiar position within
the Ncogene magmatic province of Romania. The
magmatic rocks occur as dykes, laccolites of sills
which penetrate Precambrian metamorpliic rocks and
Paleogene sedimentary deposits, defining two NW-SIE
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trending alignments parallel to the Transcarpathian
Flysch Fault. The presence of enclaves 1s a obvious
feature of many outcrops in which they range from
sparse to abundant. They typically are up to 10 cm in
diameter, subangular to angular and equant to tabular
in  shape. The homeogenous  igneous  cnclaves

(autolith) occur as glomeroporphyritic aggrepates of

hornblende  (magnesio-hastingsite), plagioclase (42-
52% An). garnct (50 1o 53% almandine) or pyrosene

(augite). The presence ol characieristic
“metaaluminous™  phases  (c.g. augite, hornblende)

together with “peraluminous™ ones (garnct) in both
host rocks and homeogenons enclaves points 1o the
derivation ol the conmdum-nommative magmas of the

first alignment  from  a  diopside-normative  parent
(alignment 1), Enalogenous  igneouss  enclaves
(xenoliths)  are  contrasting  [ragments  of - basalis,

hornblendite, pvroxenite, andesites or nucrodiorites
modilied to various degree by reerystadlization. They
are both inherited from carlier magmatic episodes and

flow-induced by interrelated  magmatic  events.
Metamorphic enclaves, characteristically
peraluntinous, represent fragments ol crust rocks
accidentally incorporated into the rising magma. They
contain  biotite, cordiente,  sillimanite,  andalusite,

almandine and inherit typical foliated or granoblastic
textures. AL last,  sedimentary  enclaves,  which

normally show textural and mincralogical cvidences of

thermal metasomatisimn, have an expected caleic nature,
containing  andradite (94 o 97%  Andr) and
wollastonile in a coarse-grained caleite aggregate.

THE INFLUENCE OF THE MINERALOGICAL,
CHEMICAL AND PHYSICAL
CHARACTERISTICS ON THE POSSIBILITY OF
BENEFICATION OF RED MUD FROM ORADEA
AND TULCEA ALUMINA PLANTS

NITULESCU I, ION D. ENE 1, RUSU D,
Geological Institute of Romania, | Caranscbes str.,
78344 Bucharest 32, Romania.

Red mud is a solid residue obtained after the
treatment of bauxiics by the Bayer process. The red
mud samples from the two Romanian plants represent

a homogencous red coloured material  with - an
extremely  fine  granulometry.  The  chemical

composition ol the red mud samples is: e,y = 30-50
%y ALO, = 18-21 %: CaO = 12-15 %+ Si0, = 6-13 %;
TiO), = 5-6 %: Na,OO = 4-0 %; 1.OL = 10-15 %;
several minor elements were determined: V, Ga, TR,

Be, Ni, Co, Cr. Mo, Zr, HI, U, Th Size distribution of

red mud samples consists of 83-90 % minus 40 pm
particles. The average specific gravity of both red mud
samples is 3to 3,15 g;’cll}". Although the mineralogical
compounds present a very different specific gravity
(hematite 3.2, diaspore 3.4, caleite 2.6, complex Si-Al-
Ca-Na compounds and Ca-Na titanates 1.9 to 2.2) due
to their fine  dimensions  and  associations, the
separation possibility of minerals by hydrogravitical
methods are limited. Magnetic susceptibility of the raw
material is 100 to 500.10° CGSEM  and is caused
mainly by the low content /{_{J__iﬁ%-) of magnelile
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(ferromagnetic), the other iron minerals - hematite,
gocthite, ferrous diaspore - being paramagnetic (50 to
HO10° CGSEM). The associations between iron

minerals, aluminium  hydroxides, carbonates  and
complex Si-Al-Ca-Na or Ca-Na-Ti compounds and
their  extremely  line  dimensions  creale  many

ditficultics in the magnetic separation of the material.

Structural  characteristics  of  the  mineral
compounds (crystalline. criptocrystalline, amorphous
states),  their  origin  (undissolved  mineralogical
components of the bauxite, new phases formed during
the treatment by the Bayer process) and extremely fine
granulometry  required the uwse of a complex
methodology 1o determine  the  mineralogical
composition and the structural relations  between
minerals. Complex analyses allowed the determination
of the mincralogical composition as follows: iron
onides (hematite, martite, goethite, magnetite) 30 to 50
% aluminium hydroxides (ferrous diaspore, diaspore,.
bochimite, pibbsite) 15 to 20 %, calcite 10 to 20 %, Ca-
Na titanates 7 to 10 %, Al-Ca-Na hydrosilicales 20 to
30 9. other mincrals (rutile, zircon, quartz, clay
mincrals, organic matter) | to 2 %,

The main chemical components (Fe,O,, AlLO;,,
Ti0,) are present in various phase minerals. Most of
Fe, 00, is present as paramagnetic iron minerals -
hematite, martite, gocethite, ferrous diaspore; the only
ferromagnetic mincral - magnetite (0.5%) - is quite
insignilicant. AL, is partly structured as aluminium
hydroxides and partly as complex components (Al-Na-
Ca hydrosilicates). Most part of TiO, is present as Ca-
Na ttanates and only a little part is as isomorphous
constituent in iron oxides and diaspore; rutile (less |
“% ) is not cconomicailly important.

The  complexity  of  the  mincralogical
composition, the presence of the main chemical
components (1'¢,0, ALO,, Ti0,) in several mineral
phases, the extremely fine size of particles and the
frequent intergrowths between the mineral constituents
prevent  the wuse  of  mechanical methods  for
benefication of red mud from Oradea and Tulcea
alumina plants.

INFLUENCE OF OLD MINING WORKINGS ON
THE HEAVY METAL CONCENTRATIONS IN
RIVER AND SEA SEDIMENTS IN NORTH
GERMANY

ORTLAM D.. Nicdersidchsisches andesamt  fiir
Bodenforschung Aussenstelle Bremen, Werderstr. 101,
1D-2800, Bremen, Germany.

The high ratio of mud deposition in  the
harbours of Bremen/Bremerhaven (Weser), Hamburg
(lilbe)  and  Rotterdam  (Rhine) and  the  high
concentration of heavy metals in the muds is a topic of
prime  cnvironmental importance.  The scediments
source is represented by the whole river basins areas.

The high deposition ratio is related to intense
soil erosion due to the deforestation in the last 1200
years as well as to the tree defoliation as a result of
acid rains. Using the data on the Weser river it is
shown that the heavy metals association found in the
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muds of the Bremen harbour is identical to that of the
Harz mining district. The mining load ol the [Tars
mining district  could be  followed in the river
sediments down to the Deutsche Bucht (North Sea).
Similar conditions appear in the case of the heavy
metals sediments in the Hamburg harbour with the
source areca in the lirzgebirge via lLilbe and in the
Rotterdam  harbours with the source arca in the
Rheinisches Schiefergebirge via Rhine. The very long
duration (more than 1000 years) of such metal supplics
mutkes their elimination difficult.

CRYSTALLOCHEMICAL FEATURE OF
APATITES AND FELDSPARS AS INDICATORS
OF GEOCHEMICAL PROCESSES

PALCHIK N.A., MOROZ T.N., ARKHIPENKO
D.K., GRIGOREVA T.N., MIROSHNICIIENKO
L.V, KORNEVA T.A., United Institute ol Geology,
Geophysics and  Mineralogy, Novosibirsk, 630090,
Russia.

Natural and synthetic apatites have been studicd
by means of X-ray powder diffraction, IR, Raman
spectroscopy and thermal analysis.

Mcthods of synthesis of hydroxylapatite with
different crystallinity degree were worked out. The
variations  of  basic  solution  concentrations,
temperatures and time of drying get an ability to
determine the degree of erystallinity and the quality of
the product in the dependence of these values.
Synthetic hydroxylapatite has several modifications
with different degree of crystallinity: well erystallised
(at weak concentration of initial solutions), middle and
poor crystallised (at concentrated ones). Our study
revealed  that  apatites  with  different  content  of
carbonate ions in structure are formed signilicantly in
basic conditions (pl > 9), without CO,” - in ncutral
solutions (pll ~ 7-8). This product was suggested to be
used as  bonc-substitutional  material.  Positive
informations have been received.

A knowledge of crystallochemical peculiaritics
of synthetic apatites was the clue to understanding the
apalite formation mechanism in nature.

The palcontologically derived  apatites  of
different geological ages by means ol X-ray diffraction
and molccular spectroscopy Lo estimate the possibility
of using them for geological dating has been studied.

The natural apatites of different genesis were
found to  be  fluorhydroxylapatites  of  fairly
crystallinity, but they were dillerent for various
deposits. The carbonate hydroxylapatites show a poor
crystallinity degree in modern samples, which has
been  enbanced in fossil Crystallochemical
properties of apatites depend on conditions of mincral
formation. These conclusions are supported by X-ray
diffractograms. IR and Raman spectra.

A large feldspars collection of different genesis
has been also studied. The procedure of structural
feature  determination  extended over a series  of
samdine-adularia-microcline  feldspars  has  been
developed according to Raman spectra. A comparison
between data obtained and the results of X-ray
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diffraction and IR spectroscopy estimates showed that
Jdiey were in a good agreement. Raman spectroscopy
allowed us to study microquantity ol mincral substance
without its destroying. The relationship  between
visible light produced [luorescence and factors of
mincral formation can be followed. Problems of Al/SI
structural ordering, positioned distribution of alkaline
cations in framework silicates finally defined their
important genetical features which were determined by
the mineral symmetry. The space group of sanidine by
means of IR and Raman spectroscopy methods have
been found out and some problems of space group
refinement for leldspars and other minerals have been
discussed.

This work was supported by REFT grant N 9405-16537a and
i part by arant of Commutiee of the Russian Federation for Hhigher

Edncation i Ficld of Fundamental Natiral Scienee (Geology ) No. 3
J50)-09

POLYTYPISM OF MICAS: DISTRIBUTION,
CHEMICAL-STRUCTURAL PECULIARITIES,
GENETIC AND PRACTICAL SIGNIFICANCE

PAVLISIIIN, V.I, MELNIKOV, V.S., LEGKOVA,
GV, Institute of Geochemistry, Mineralogy and Ore
Formation, Nat. Acad. Sci. Ukr., Kiev-142. 252580,
Ukraine

Mica polytypism is a complex erystal-chemical
phenomenon. On the one hand, the relationship
between the polytypic modilications and
crystallyzation conditions is obvious. On the other
hand, the contribution of cach particular factor is. in
most the cases not clear for the formation of one or
another polytype. An exhaustive theory regarding the
polytypism is still lacking. Therclore the mica
polytypism as an indicator ol mincral formation must
be used with carc. The main aim of this paper is to
reveal the cvolution of the chemical-structural
regularitics of the polytipic modilications related to the
rocks and ores erystallization conditions . Ukraine is a
very suitable geological region to solve such problems
because Ukrainian micas are represented by a great
number of mincral types and varictics which formed
within wide intervals of geological time. temperature
and pressure.

The following micas polytypes have been
identified in Precambrian and Phanerozoic geological
formations of Ukraine: 1M, IMd, 2M,, 2M,, 20 and
3T as well as the complicated nonhomogencous 4M;
polytype. The most widespread is the IM polytype but
its structural peculiarities have not been revealed. Tt is
not clear why the 2M biotite occurs in granite of the
Ukrainian shicld. It is possible that they formed under
non-standard conditions. Earlier micas in pegmatites
were referred to as lepidomelane-1M and biotite-1M,

later on as muscovite-2M  or series as dillerent
polytypes of lithian micas. A series of lithian-iron
micas is present in some chamber pegmatites:

IML3T . IML

In the metamorphic complexes there are two
main suite series: muscovite-1Md L IM .2M,  and
biotite -IMdIMoIM+2M,.  Muscovite-IM  and
celadonite-1M  are present  in hydrotheral
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2 ) .
metasomatic  formations where they accompany 36 and (3) disseminated chalcopyrite ores in keratophyres

sometimes rare metal and gold ore formation.
However, their crystallochemical and genetic nature is
not quite clear.

It is difficult to explain the presence in some
hydrothermal veins of the rare iron-bearing lepidolite,
as 20 and IM polytypes. The fibrous gumbelite from
the Donbas coal ficlds represents a 2M, polytype and it
has been studied in some details.

MEASURING FRACTAL DIMENSION-
SPHALERITE EXOLUTION IN
CHALCOPYRITE FROM TIIE TOROIAGA
ARLA

PALASEANU M., MILUTINOVICI C., CARACAS
R.., Bucharest University, Mincralogy Department,
70111, Bucharest, Romania.

There are several methods of measuring [ractal
dimensions and cach one is useful in restricted cases.
The box-counting method is one of the most popular
one and is based on the covering the object with square
boxes at  dilferent scales (Takayasu). It s like
digitizing the image with digits progressive smaller.

Finally a graph is obtained in which the number of

“digits” which had "contact™ with our image is plotted
against the corresponding dimension of a digit edge.
The axes of the graph must be logarithmic, and if the
object measured was [ractal then the points will
approximate a line. The slope of the line is the {ractal
dimension (the tangent of the angle). The box counting
method compared to another method which measure
only the outline of the object will show that in that
case (sphalerite exsolution) the last is unsuitable.
Sphalerite exsolution may adopt a fractal shape.
When studied in 21 sections (polished sections) they
cover a wide area of values (from 1.40 to 1.60). This
will prove that the growth process is related to the
local growth conditions (i.c. distribution and contiguity
of the discontinuitics in chalcopyrite), consequently
their morphology cannot be used as a marker in a
metailogenetical model. The random walk method
(Mandclbrot, 1967) gave smaller values (1.19 1o 1.40).

SULPHIDE MINERALIZATIONS O LAK-
ROSI DEPOSIT-NORTH ALBANIA

PJETRIN., Geological Interprise-Puke

The Lak-Roshi sulphide ore deposits in North
Albania are linked to J, -volcanic rocks ol spilite-
keratophyre  series.  They  form  both  veins  of
disseminated mineralizations related to hydrothermal-
metasomatic  activity and massive ores  developed
under volcano-sedimentary conditions.

The  low-temperature  mincralizing  process
resulted in several types of ores. ie. (1) massive
pyrite-chalcopyrite ores, forming conformable bodies
in spilites (calcitized basalts-andesites); (2) veins and
disseminated chalcopyrite-pyrite-sphalerite ores
developed also in spilites (calcitized basalis-dacites),

)
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(dacites).

The hypogenc vertical zoning is revealed both
by the top-bottom distribution of Zn-rich and Cu-pyrite
ores, respectively and by the presence of massive ores
in the centre and ol veins-disseminated ores at the
periphery of the ore bodies. Some data have been also
obtained as regards the distribution of different
clements of element pairs such as Co-S, Cu-Ag, Zn-Cd
and As-Sb. Typical features (mineral associations,
minor e¢lements, ore structures and textures cte) of
cach type of ores are presented too.

MINERALOGICAL CHARACTERIZATION OF
THE GREEN CLAY FROM THE RONA
LIMESTONE

POP D., HOSU A., “Babeg-Bolyai” University, Dept.
of  Mineralogy-Petrometallogeny, Cluj-Napoca,
Romania, DARABAN 1., "Babeg-Bolyai” University,
Faculty ol Physics,  Cluj-Napoca,  Romania,
CONSTANTINESCU 8., LA1'., Bucharest, Romania,

The mincralogical study focused on the green
clay which surrounds the itypical silica nodules
("septaria™) of the Rona limestone. The diffractograms
on oricnted samples show a 2:1 type mincral, very
similar with the 2:1 clay mineral in the carbonate rock.
The low intensity of the (002) peak, the opening of the
(001) peak, parameter BB, less than 4" 20 and the
expandability index (Iy) less than 1 suggest a
ferriferous illite having a low crystallinity degree and
expandability. On the same sample, the XRD study on
powder mounts reveals a mixture of caleite, quartz and
a clay mineral very similar to the glauconitic minerals,
but in a very uncommon [acies.

The XRI analyses reveal a4 maximum content of
total Fe in the green clay sample. Compared with the
bulk rock samples, the ratio is about 7:1 and with an
Eocene granular glauconite from Tuna de Sus, the
ratio is 2.5:1.

The Massbauer spectrum of the green clay is
characterised by three doublets  representing  the
octahedral Fe interactions: two for e’ (cis and trans
positions) and one for b (in cis position). The Fe't
Fe™ ratio is of 4.5:1.

AN OPTICAL METIHOD TO MEASURE THE
ORIENTATION OF EUHEDRAL PYRITE AND
MAGNETITE IN METAMORPHIC ORES

POPESCU_C.Gh., Bucharest University, Dept. of
Mineralogy, 1 Bilcescu Ave., 70111 Bucharest,
Romania.

Pyrite and magnetite play an essential role in
the mineral assemblages of many metamorphic ore
deposits. Pyrite is very abundant in the sulphide ore
deposits [rom the Last Carpathians and magnetite in
the oxide ore deposits from the South Carpathians. It
occurs mainly as cuhedral erystals up to 1 em in size.
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In a previous work (Popescu, 1967), it was pointed oul
that the pyrite shows a tendency to be oriented with the
tcrnary axes perpendicular to the ore schistosity
Subsequently, a similar behaviour of the magnetite in
chlorite schists and banded iron ores was noticed
(Popescu, 1971).

The tendency to be oriented with one of the
ternary axes perpendicularly to the schistosity is a
common feature of all forms ol pyrite (cube, cube-
octahedron,  pyritohedron)  occurring  in all
metamorphic sulphide deposits of the Fast Carpathians
and Dobrogea. Magnetite occurs as well-developed
octahedra, with one face to the schistosity plane of the
host chlorite schists and of the banded iron ores.

Since the poles of the ternary axes of magnetite
octahedra superpose over the poles of octahedron
faces, their position in relation to the schistosity plane
was measured by means of an improvised goniomeler
(an Universal stage lacking lenses fixed on an ore
microscope). So it was possible to measure the angles
between  magnetite  octahedron  faces  and  the
schistosity planes. Fragments of suitable size (3x4 cm)
cut  samples of chlorite schists  with  magnetite
octahedra, as well as polished scetions were thus
investigated.  The octahedron  faces of  cuhedral
magnetite crystals of a sample have been brought in
the ficld of the microscope. The results of the
measurements were plotted into a Schmidt diagram
where the centre was considered the schistosity pole.
In the case of magnetile the ternary axis is centred
around the pole of the schistosity plane. Mcasurements
on pyrile erystals with a combination cube-octahedron
showed a greater dispersion of ternary axes around the
pole of the schistosity planc.

Starting from the fact that both pyrite and
magnelite  intimately  associated  with  micaceous
mincrals that control the schistosity ol the host-rocks
and ores, the preferred orientation of the ore minerals
was explained by assuming their epitaxial growth on
“former” micaceous minerals, on biotite and
muscovite (Popescu, 1971).

LE:

References:

Popesen C.Gh., (1967) Rev. Minelor. 12, 537-541.

Popescu C.Gh., (1971) Rev. Rowmn. Géol., Gophys., Géogr., serié de
Cidologie, 15, 187-191.,

TRACE ELEMENT BEHAVIOUR IN GRANITIC
ROCKS FROM TIIE NORTIIERN PART OI
SEBES MOUNTAINS

POPESCU C.Gh.,, LUPULESCU M., Bucharest
University, Mineralogy Department, 1, N. Bilcescu
Avn., 70111 Bucharest, Romania.

In the northern part of the Sebes Mts., some
shear zone-related granitic bodies have been described.
By their mineralogical composition they are
granodiorites showing two structural types: porphyry
type and equigranular type. The porphyry type are, by
far, more widespread. The thick bodies point up a
characteristic zoning: the core has equigranular
structure and the porphyry character has a peripheral
position.  Some  porphyry  varictics.  with  the
W/
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groundmass showing 0.1-0.3 mm size would be
considered as dacites, and other bodies with a
groundmass coarser than 0.3 mm should be porphyry
granodiorites. They appear as dyke sets cutling at a
low angle the mineralised blastomylonites.

In order to get some data regarding the origin of
these granitic rocks, ten analyses for REE, Nb, Ta, U,
Th and other trace clements have been made by 1CP-
MS mean. The diagrams Hf/Zr. Rb/Zr, La/l'h and
Th/U show a good and normal correlation. The Cr and
Ni contents are very low, being impossible to use them
for correlation diagrams. The Nb/Zr, Rb/Zr, Rb/Y,
Rb/Sr ratios are almost homogeneous showing perhaps
a homogencous protolith.

The normalised rock/primitive mantle, and
rock/chondrites diagrams point out a normal behaviour
for the magmas generated from a crustal protolith. The
Eu/Eu* is less than 0.85 showing a depletion in Eu,
and Gd/Yb,,, values vary between 1 and 3.5 showing
no depletion in THREL. In the Rb vs. (Yb+Ta), Rb vs.
(Y+Nb) discrimination diagrams, the granitic rocks
plot in the VAG [icld and on the Nb/Y diagram the
VAG and syn-COLG ficld host the data.

The normal behaviour of TIREE is broken by
downgoing curve [rom Yb to Lu in the spidergram.
Only two samples from altered granitoids show an
upgoing tendency for the normalised Yb to LLu values.

The mincralogical composition, the structure of
the granitic rocks, the behaviour of REE and other
trace clements suggest the crustal nature of the
protolith, its homogeneity and an anatectic process for

Jmagma generation.

ZOUBEKITE, (Agl’b,Sb.S,,), FROM
CIOCLOVINA SHEAR-ZONE
MINERALIZATION, ROMANIA

POPESCU €. Gh., Department of Mineralogy,
University of Bucharest,! N. Bélcescu Av., Bucharest,
Romania, $IMON (., Department of Geological
Sciences, University of Michigan, Ann  Arbor,
Michigan 48109-1063, USA.

In this paper we report the first occurrence of
zoubekite, AgPb,Sb,S ), in Romania, at Cioclovina in
the western part of the Sebes Mits. Zoubekite occurs
with ullmannite, proustite. pyrargyrite, an unidentified
Ag-Sbh phase, galena, and chalcopyrite. Thesc mincrals
are paragenetically equivalent and are part of a late
mineralising event in a pyrite-arsenopyrite-base metal
shear-zone.

Zoubekite forms irregular lath-shape grains, [-3 pm
long, usually as inclusions in ullmannite, proustite or
pyrargyrite. Optical properties are consistent with
those described by Megarskaya et al. (1986) for the
zoubekite from Pribram. Average electron microprobe
analysis ol zoubckite from Cioclovina in Table | are
comparable to that from Pribram (Megarskaya ct al.,
1986). The calculated formula of zoubcekite from
Cioclovina (based on S=10):

(A0 Cugu)s 1 0iPbysFen o 306(SDs 0AS 0 deeaos S
is close to ideal formula AgPb,Sh,S,.. Reflectance
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measurements have not been carried out as zoubekite
grains are too small at Cioclovina.

Table 1. Electron microprobe analyses of zoubcekite
(wi.%)
e R T e
Ciocloving 6,37 47.00 27.90 0.18 0.02 0.01 0.00 1843 99.89
Pribram 575 4630 2739 - 0.27 002 035 1830 9838

References:

Megarskava L., Rykl D., Tidborsky 7. (1986): Zoubekile. AgPlShS .
a new mineral from Pribram, Coechoslovakiu, N.Jb. Miner. M1, -
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THE RELATIONSHIPS BETWEEN TIHE
ACTIVITY OF ELEMENTS FROM
HYDROTHERMAL SOLUTIONS AND TIIEIR
PRESENCE AS MINOR ELEMENTS IN THE
RESULTING SULPHIDES

POPESCU _R., Bucharest University, Mincralogy
Department, 1 N. Bilcescu Blvd.,, 70111 Bucharest,
Romania.

The status of a “minor” clement is not only
related o its bulk conient in a given ore, but also to the
presence and type ol the associated sulphide minerals.
Appropriate substitutions cannot always be fullilled
due also to PT restrictions and a minor clement,
commonly found in a mincral. may lorm proper
mincrals. For example, the As-poor pyrite does usually
exist in ores lacking arsenopyrite, but sometimes the
pyrite can be As-rich. without having arsenopyrite in
its near vicinity. The As:S ratio is also ol high
mportance  in  deciding il As-rich  pyrite or an
association pyrite-arsenopyrite will form. In many
studied ores there are numerous clements exhibiting a
double status, cither being minor, i.c., isomorphically
included in an appropriaic mineral or forming proper
minerals. Beside the absolute content or activity of an
clement the ratios of the accompanying anions are of
utmost importance as regards its status.

GEOTHERMOMETRY OF METAPELITIC
ROCKS FROM THE WESTERN PART OF THE
PRELUCA CRYSTALLINE MASSIT,
MARAMURES

RADU D., CUART S.A., RO-4800 Baia Mare,
Romania, COOK N.J., Mineralogical Institute,
University  of  Wiirzburg, D-97074  Wiirzburg,
Germany.

The Preluca Massif, situated about 30km south
of Baia Mare, is an island of Upper Precambrian
crystalline rocks within Upper Cretaceous-Sarmatian
sediments. In the extreme western part of the massif,
the Upper Terrigene Formation (Balintoni, 1982) is
represented by a series of rocks in which micaschists
are  dominant. These are characterised by the
paragenesis  garnet-staurolite-biotite-muscovite-quartz,
Kyanite and chloritoid appear sporadically and
together  with retrograde  development  of chlorite
define the rocks mineralogically.

Microprobe analyses of garnet, staurolite,
biotite, muscovite and chlorite within micaschists from
the Grajdului Valley were carried out. The results,
including profiles across zoned parncts, confirm the
idea that the paragenesis in these micaschists was
formed as a result ol prograde regional metamorphism,
and that this paragenesis is overprinted by rcactions
taking place under retrograde conditions.

Using the compositions of silicate phases, it was
possible to carry out a number of geothermometric
calculations. Garnet-biotite and garnet-staurolite pairs
gave temperature estimates between 520 and 530 e
which are interpreted to approximate the conditions of
pcak  metamorphism.  Using  the  garnet-chlorite
geothermometer, a temperature of 480 = 13 °C was
obtained, which suggest that chlorite was formed after
biotite. A pressure estimate of 5 kbar was used in these
calculations. Running the data on the computer
program THERMOCALC 1.1 (Powell and Holland,
1988), values of 600 = 65 "C were obtained for the
peak metamorphic assemblage and 520-525 °C: for the
retrograde assemblage, assuming pressures of 6 Kbar
both cases. The difference  between  temperature
estimates  are  explained as a result of  different
calibrations apphed, but are not considered 1o be
statistically significant in view of the relatively large
errors  associated with geothermometric  techniques.
These estimates are consistent with the stability fields
ol the component mincrals and correspond 1o the
staurolite zone of the amphibolite facies. No evidence
of metamorphism at higher grades was recognised. The
erratic occurrence of kyante and chloritoid in only a
minority of the studied samples is attributed to the
limitations upon their crystallisation presented by bulk
rock chemistry. Ongoing rescarch is  aimed  at
determining paragenctic relationships and
metamorphic conditions within  similar rocks {rom
elsewhere in the Preluca Massil.

MICROSPHERULES OF UNIDENTIFIED
ORIGIN IN THE MIDDLE TRIASSIC OF THE
MECSEK MOUNTAINS, SE-TRANSDANUBIA,

HUNGARY

RALISCH-FELGENHAUER E., Geological Institute
of Tungary, H-1442 Budapest, P.O. Box 106,
Hungary.

During the very detailed study of the Triassic
formations  of * the Meesek  Mountains  SEM
investigations were carried out on the samples of some
outcrops with rocks of Middle ‘I'riassic age (Anisian-
Landinian) which are mostly carbonatic, at some levels
more dolomitic and/or more argillaceous.

A characteristic horizon of the Lover Anisian is
the Vordshegy dolomite, which contains remnants of
patch-recf-like biogenic structures. Originally thesce
were determined as corals. In the samples taken from
their outer crust as well as from the crust of the
oncoids of the oncoid- and trigonodus-bearing samples
ol the topmost ladinian, the electron microscope
revealed the presence of tiny spherules, that could not
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be attributed to any of organic remnants (c.g. algac,
nannofossils, spores or pollens).

Listening to lectures on spherules. | started
wondering  whether those tiny enigmatic spherules
might be of similar origin.

If we accept the working hypothesis that the
spherules are micrometeorites, or they have been
generated by disintegration of bigger meteorites during
their crossing the atmosphere, we have to accept the
idea that they may be present in any formation of the
Earth’s history. The microspherules, independently of
their origin - identical with that of the spherules, or
entering the atmosphere as cosmic dust - must be even
more largely distributed, since they keep floating in
the air for a long time and become dispersed rather
evenly. At the same time, microspherules can not be
detected with the methods standardly used for the
study of spherules. Namely they get readily washed
oul during preparation, and even il they are left, they
would not be observed under the  binocular
microscope. Consequently, they can be detected only
by mecans of more special investigations. It is no
wonder that they have been found exactly in these
samples, since living organisms used to agglutinate
such tiny prains, using them [or constructing their
structures  (“biological (rapping”). lurthermore, the
scdimentation rate was low enough for their relative
enrichment.

MAGNETIC SIGNATURES OF T11E
MINERALOGICAL CHANGES IN BAKED CLAYS
OVER BURNT LIGNITE SEAMS

RADAN S.C., Geological Institute of Romania, |
(dmmgh&.s Str., RO-79678 Bucharest, Romania, RADAN
5., k()nmmdn Center  of Marine  Geology  and
Geoechology, 23-25 D. Onciul Str., RO-70318 Bucharest,
Romania, RADAN M., VANGHELIE 1, Geological
Institute of Romania, | Caranscbey Str., RO-79678
Bucharest, Romania.

Magnelic anomalies (up to 1900 nT) have been
detected in some heat-affected arcas related to natural
spontancous burning of lignite scams (c.g.. in Jilf and
LLupoaia quarrics) in the Western Dacic Basin (Romania).
This magnetic signature is associated with important
changes in the mincralogy of the clays, resulting in the
enhancement of the magnetic properties of the rocks
during the post-depositional thermal perturbation. These
baked sediments which produce important  magnetic
anomalics consist of hardened red clays and sands with
brick-like appearance (porcelanite); sometimes they show
a slaggy or vitreous texture with marked vesicularity and
dark colour (clinker). Clay mincral assemblages and non-
clay minerals have been determined with X-ray diffraction
(XRD) and in thin scctions for the original rocks (not
allected by heating) sampled above and below the coal
bed, and equally within the coal scams (clay interbeds).
The heat-affected rocks show modilied or even newly-
formed mineral assemblages [e.g., hematite, cristobalite,
tridymite, mullite, spincl, cordicrte and magunetite(7)],
which can be correlated with the increasing temperature,
in the successive stages from slight baking to more or less
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total fusion, towards the bumt coal scams. The X-ray
dilfractograms performed on “fresh™ clays (not affected
by heating) and also on porcelanites and clinkers have
revealed specific mineral assemblages (Radan et al.,
1994). Consequently, the magnetic signature of clay - due
to the magnetic suseeptibility (MS) of (,omp(mt..n[
mmu‘*ils - has changed from the original clays (65. 10°-
755.10° Slu) to the j)()n.f...ldlll!t.. l;l\c. clays, porcelanites
and clinkers (300.107-1610(X). 10° Shu). On the other
hand, the minceral changes induced in the clays by heating
during the natural burning of coal beds can be used as a
geothermometer to control the remanent magnetization
transformation in these rocks. So, the porcelanite and
clinker forming temperature reached at least  1100-
1200°C, exeeeding the Curie point of the “ferromagnetic”
minerals (s.1.). Another magnetic signature - the remanent
magncetization (RM) - printed in rocks while they are
forming, has been modified together with mineralogical
changes controlled by the temperature variations of the
natural baking process of the clays. The onginal clays
acquiring a detrital remanent magnetization (1DRM) have
shown very low and low values of the total RM intensity
(0.01-30 mA/m). Instead, the poreelanite-like clays,
porcelanites and clinkers, which have acquired during
cooling & thermoremanent magnetization (TRM) and/or
thermochemical remanent magnetization (FCRM), have
pointed out high and very high values ol the total
remanence intensity (150-7980 mA/m).

Similar  data  concerning  the  mineralogical
evolution during heating processes have been obtained
using specimens under palacomagnetic lab investigation.
Stepwise thermal demagnetization has been applied to
study the magncetic stability. RM and MS mcasurements
have been performed alier cach temperature step (20",
307, 50" and/or 100°C) up 1o 70°C. A mincralogical
monitoring has been applied [or some specimens, so that
XRD analyses have been carmied out on pilot samples
palacomagnetically investigated. The  palacomagnetic
signature recorded by the Miocene clays and the newly-
formed porcclanites is  another interesting  approach
(Radan et al., 1992). New results are finally commented.
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Radan S.. Radan 5.0, Radan M., Vanghelie L (1994), 16" IMA Gen. Meel.
Pisa, laly. 4-9 Sept, Abstracts, p. 344-345:
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CONTRIBUTIONS TO CLAY MINERALOGY AND
GENESIS OF SOME ROMANIAN BENTONITES:
VALEA CHIOARULUL RAZOARE AND ORASU

NOU DEPOSITS

RADAN 8., Romanian Center of Marine Geology and
Geocecology, 70318 Bucharest, Romania, VANGHELIE
I., Geological Institute of Romania, 78344 Bucharest 32,
Romania.

The most important bentonite deposits in Romania
are connected with the effusive products of the Neogene
Carpathian magmatism, and subordinatcly with some
older volcanic rocks. Their origin consist mainly of the
alteration of voleanic ash in situ, This study is focused on
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some peculiar bentonites, originated at expense of 40

rhyodacitic dykes, plagiaplite veins or lava {lows, under
the control of hydrothermal solutions. It is the case of
Valea Chioaruiui, Rizoare and Orasu Nou deposits.

The Valea Chioarulni bentonites consist of a
hydrothermally — altered  rhyodacite  dyke,  crossing
Senonian and  Ypresian-lutetian  sedimentary  deposits,
between the Ticau and Preluca crystalline massifs. XRDD
data point out a Na-montmorillonite, characterised by a
{001) reflection at about 12.5 A. associated accidentally
with few pereents of illite and/or kaolinite in the < 2um
fraction, and with important amountS of cristobalite, with
subsidiary quartz and feldspars in the bulk samples. The
DTA show a Na-montmorillonite of intermediate type
(between Cheto and Wyoming), as main component of
Valca Chioarului  bentonites. TEM  provided some
interesting images specific to the smectites: imregular but
isometric particles of various sizes, partially folded and
with rolled cdges. Cristobalite appears as aggregates of
small translucent grains, and some lath shaped particles
may be attributed Lo a zeolite mineral, SEM points out the
gracdual  devitrification  of the  groundmass and  the
neoformation ol smectite minerals. The hydrothermally
transformed rocks show irregular shapes and the alteration
degree is inereasing from depth to the surface and towards
the peripheral zones of the rhiodacitic body, suggesting a
supergenc intervention over the hydrothermal background.

‘'he bentonite deposits of Razoare were generated
by hydrothermal alteration of some plagiaplite and
pegmalile veins encompassed in the crystalline limestones
and dolomites of the Rebra crystalline Group ol Preluca
Massif. XRID, IR and DTA point out Ca-montmorillonite
of infermediate type as dominant mineral, associated with
subordinate amounts of guartz, sometimes cristobalite,
feldspars and also, minor percentages of kaolinite, illite
and/or chlorte. TEM analysis show the characteristic
isometric and irregular shapes with weak outlines or rolled
edges of the smectite, sometimes associated with large
particles of chlorite and lath-shaped mica-montmonllonite
minerals. Typical star-shaped twins of gocthite and tabular
zeolite  particles may be observed, as well. The
hydrothermal origin of Rizoare bentonites was proved by
some previous authors, but the specific nole of these
deposits is the peculiar composition of the parent rocks - a
[eldspar-rich aplite and/or pegmaltite and not a volcanic
vitreous material.

The Orasu Nou bentonite deposits occur as large
lenses and lens-beds of argillized perlites pertaining 1o the
first eruption phase volcanics (Badenian) of Oas Neogene
voleanic zone. Clay mineralogy, as showed by XRD, IR
and DTA data, is dominated by Ca-montmorillonite of
Wyoming  and/or  intermediate  type,  associated
accidentally with illite and/or kaolinite. Non-clay mineralg
are represented mainly by eristobalite and subordinately
by quartz. TEM show besides the common images of
folded particles with rolled edges, some peculiar details,
consisting in  numerous tiny crystals,  sometimes
suggesting thomboednic shapes, distributed among the
smectlite sheets,  or  even “grafted”  on  these
montmorillonite  particles.  The  “parasites”  show
sometimes  {an-like  disposals and are represented by
zeolile minerals (chabazite). The evolution of the vitreous
malter towards smectite is well pointed out by the SEM.
As regards the genesis of Orasu Nou bentonites, the parent
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rock composition, the shape of the bentonitized bodics
and the shape of the argillized arca suggest a
transformation process controlled by deuteric alteration
phenomena, with some possible hydrothermal influences.

ZIRCON IN SOME MAGMATIC ROCKS FROM
THE APUSENI MOUNTAINS (ROMANIA):
SOME PETROGENETIC CONSIDERATIONS

ROBU LN., ROBU 1., Geological Institute of
Romania, 1 Caranscbes Str., 78344 Bucharest - 32,
Romania.

The paper deals with the morphologic and
optical investigation of zircons from some magmatic
rocks ascribed to four important moments of magmalic
evolution in the Apuseni Mountains area: Mesozoic
ophiolites, Focretacic magmatites, banatitic rocks and
Neogene volcanites.

Zircon populations characteristic  for cach
magmatic unit present similar morphologic and optical
propertics, probably determined by a similar magma,
which cvolved under different physical conditions, in
successive stages,

An [requency increase of crystal zircon lypes
from the ophiolitic rocks to the Neogene volcanic ones
is obvious, but some characteristic variations of every
magmalic unit can be identified.

Morphologic and optical data on the zircon
crysials  [rom all  considered  magmatic  entitices
cmphasize a deep magma evolution in  different
geological settings and at different crust levels, being
affected by  complex  geological processes
(assimilation, mixing), that determined a large variety
of petrographical types and some chemical variations.

CHEMICAL AND STRUCTURAL
CONSIDERATIONS OF Ca-AMPIHIBOLE AND
BIOTITE FROM THE NORTERN PART OF THE
DITRAU ALKALINE MASSIF (ROMANIA)

ROBU I.., ROBU LN, STELEA G., VANGIIELIE
I., Geological Institute of Romania, 1 Caransebes str.,
78344 Bucharest 32, Romania.

The amphibole oceurs as a substituting mincral
phase, which bears characteristics o a Mg-hastingite.

The biotite was observed as (1) individual
mincral phase, (2) a substituting mincral  for
amphibole, (3) a mineral phase substituted by chlorite,
associated with: (a) Ca-amphibole, (b) chlorite, (c)
feldspar. It shows some characteristics induced by the
chemical content of the metasomatic system.

There are two distinet biotite types: (1) a Mg-
and Ti-rich biotite, agsociated with the ultramafic
rocks from the northern part ol the Ditrdu alkaline
massil and the essexites rocks and (2) an Al- and Mg-
poor biotite assoctated with syenitic rocks.

Both described mineral phases represent two
succeessive phases of the metasomatic processes, which
alfected the whole Ditrn alkaline massif,
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INDEX MINERALS FOR LOW TEMPERATURE
SUBGREENSCHIST FACIES METAMORFISM
IN MESOZOIC FORMATIONS OF COVER
NAPPES OF THE SOUTH CARPATHIANS

SEGHEDI A., MARUNTIU M., Geological Institute
of Romania, str. Caransebes nr. 1, RO-78344,
Bucharest 32, Romania.

Index minerals for the alpine metamorphism of
the Mesozoic deposits in the Central South
Carpathians have been identified in cover nappes from
Mehedinti - South Valcan Mountains. Pumpellyite and
prchnite are widespread in metabasalts of the Obérsia
and Severin nappes and in Upper Cretaceous
volcaniclastic turbidites associated to mélange
formations and terrigenous turbidites of the Cosustea
nappe. Index minerals indicate a low temperature,
subgreenschist facies metamorphism for the Mesozoic
deposits formed as underthrusted units during tectonic
accretion at an aclive plate margin.

Pumpellyite shows highly variable optical
propertiecs, mostly in volcaniclastic sandstones.
Mineral chemistry studied by electon microprobe
suggests that local chemical conditions and
composition of precursor minerals strongly controll
pumpellyite chemistry.

The presence of index minerals in several
Mesozoic formations of the cover nappes in the South
Carpathians strongly suggests that low temperature
metamorphism is subduction related; it is also possible
that oceanic crust basalts might have been subjected
to an carlier ocean floor metamophism in prehnite-
pumpellite facies, as suggested by geochronological
evidence.

OCCURRENCE OF RIIONITE IN BASANITES
FROM POIANA RUSCA MOUNTAINS

SEGHEDI 1., Geological Institute of Romania,
Caransebes  Str., nr.l, 78344 Bucuresti, Roménia,
VASELLI O., Dept. of arth Sciences, University of
Florence,Via G. l.a Pira, 4, ltaly, DOWNES H.,
Department of Geology, University of London, Malet
Street, WCI1I: 7HX London, U. K.

In a small intrusive basanitic body at Cerbil
(Poiana Ruscd Mits.), rhonite was recognised after
petrographic and electron microprobe investigation.
The host rock consists of olivine, clinopyroxene and
rhonite phenocrysts and microphenocrysts in  a
microcrystalline pyroxene, olivine, nepheline, biotite,
rhonite and alkali feldspar groundmass.
Clinopyroxene, olivine and orthopyroxene xenocrysts
“and clinopyroxene megacrysts have been also found.
Morcover, the Cerbdl basanite contains ultramafic
xenoliths  with undeformed to scarcely deformed
textures.

Rhénite crystals are hemihedral, sometimes
twinned after (110). Rarely, individual crystals or
crystal clots are corroded and surrounded by a
sccondary pyroxene rim. A rhénite crystal was found
included in a large clinopyroxene.
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Electron microprobe analyses of several rhonite
crystals carried out at the Dept. Earth Sciences of
Florence, present the following average chemical
composition:

Si0, TiO; ALO, FeO  MnO CrOy MgO NaO Tol.
24 48 10.02 1?,5?__ 91 0.13 0.09 11.52 1.11 99,95_

The chemical formula calculated on the basis of 6
tetrahedral cations is: Nag sgs7 Ca, 754, Mg 2708 F€*') 357
Mng 146 F33+1.3065 Tig 0005 [Ti(Aly 0165 Si1 0635 Oe)sl Oz

Previously, Codarcea et al. (1958) in Mo-Cu
monazite-bearing veins related to the Ditrdu Massif
alkali-syenites mentioned the occurrence of rhonite
only by optical determinations and it was never
confirmed by further studies (e.g. Constantinescu et
al,,1983). It can be assumed that the mineral
investigated by Codarcea et al., (1958) was allanite,
misinterpreted as rhonite. Thus, it is likely that rhénite
from Poiana Ruscd can be regarded as the first
occurrence in Romania.

PETROCIHHEMICAL CHARACTERISTICS OF
THE HAGHIMAS GRANITOIDS: THEIR
GENESIS (EAST CARPATHIANS, ROMANIA)

STAN N.. Geological Institute of Romania, 1,
Caransebes Str., 78344 Bucuresti 32, Romania.

The NNW-SSE trending granitoids situated in
the Rardu-Haghimas Nappe crop out along 30 km,
between the Livezi-Bilan-Tacu Rosu localities.

The granitoids are represented by
gabbrodiorites,  tonalite-diorites,  granites  and
granodiorites, with frequently oriented structures and
pierce the crystalline schists of the Bretila Series,
which is regionally metamorphosed in the almandine
amphibolite facies during the Precambrian.

The cross-cutting of the various granitoid types
suggest the emplacement of the magmas through
successive pulsations during a long time span.

Taking into consideration the parameters
proposed by Chappell and White (1974), Hire et al.
(1978), Pitcher (1982, 1987), Batchelor and Bowden
(1985), White and Chappell (1977, 1983), Lameyre
and Bowden (1983), the Haghimas Granitoids formed
in two distinct stages and have two magmatic sources:
one in the upper mantle and/or oceanic crust (the I-
type: igneous), and another in the sialic crust (the S-
lype: sedimentary).

The gabbrodiorites and the tonalite-diorites
were generated under ocecan/continent subduction
conditions from magmas originating in the mantle
and/or the oceanic crust, and belong to the I-Andine
type (R,-R, diagram, Batchelor and Bowden, 1983).

The granites and granodiorites were formed to a
great extent through the fusion of the sialic crust (Q-A-
P diagram, Lameéyre and Bowden 1982), the magmas
being generated as a result of the collision of the
continental plates; therefore they are of the S-
Hereynian type.

The granites and granodiorites have, however,
some parameters in common with the gabbrodiorites
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and tonalite-diorites, characteristic of the I-type,
namely: Na,O>K,0; Mol. AL,O,/ Na,O + K,0 + CaO
< 1.1; Fe3i(1333 + Feg') > 0.2. These features are
interpreted as influences of some quantity of melting
originating in the mantle on the anatectic sidlic
magmas.

PETROCHEMICAL CHARACTERIZATION OF
THE SYENITES FROM BANAT (ROMANIA).
THE REE AND TRACE ELEMENTS:
TECTOGENETIC AND PETROGENETIC
CONSEQUENCES.

STAN N., TIEPAC I, Geological Institute of
Romania, Caransebeg Str., Nr. 1, 78344 Bucuresti 32,
Romania.

Several Jurassic - ante-Oligocene syenitic
bodies cross the crystalline-granitic basement of
Precambrian-Cambrian  age. Syenites show a
concentric texture: the central part consists of
nepheline syenites, and the peripheral one is formed of
alkaline syenites.

The rocks exhibit peralkaline-peraluminous and
subagpaitic characters.

The REE contents are relatively low: they range
between 94.5 - 151.7 ppm for the nepheline syenites,
the values increasing up to 290.5 ppm for the alkaline
syenites. The Eu anomaly is positive for most of the
nepheline syenites and absent for the alkaline syenites
(chondrite-normalized REE diagram). This indicates
that the nepheline syenites are “cumulates”, while the
peripheric alkaline syenites underwent the influence of
the continental crust.

The Nb/Ta (=9.5 - 21.7) and Y/Nb (= 0.1 - 0.3)
ratios suggest that the rocks originate from the mantle.
The Nb-Y and Ta-Yb diagrams on the one hand, and
the 10,000xGa/Al - (Nb, Zr, partly Ce, Zr) diagrams on
the other, prove the A-type anorogenic character of the
syenites from Banat.

Syenites formed through the partial melting of
the peridotitic mantle under distensional conditions
induced by the reactivation of some old faults and
shearing zones of the continental crust.

PETROCHEMICAL AND TECTONIC
SIGNIFICANCE OF SOME REE AND OF SOME
TRACE ELEMENTS WITHIN THE
GRANITOIDS FROM BANAT (ROMANIA).

STAN N., TIEPAC 1., Geological Institute of
Romania, Caransebes Str., Nr. 1, 78344 Bucuresti 32,
Romania.

The REE contents (46.10 - 100.5 ppm) and
the LREE/ HREE ratios (18.0 - 77.5) of the
granitoids from Banat are low. The Eu anomaly is
absent, except two out of twenty-four analysed
samples. These data agree with the hypothesis of
the partial melting of the crust as magmatic source.

42

through the anatexis of some biotite plagioclase
gneisses  (metagreywackes).  The Sichevita
Granitoid (Getic Basement) probably formed
through the partial fusion of some eclogitic sources,
connected with sources from metagreywackes. The
two negative Eu anomalies suggest that feldspar
fractionation was, however, involved in the
granitoid genesis.

The analysis of the trace eclements also
illustrates the involvement of the mantle or/and
oceanic crust in the granitoid genesis (the Zr/Hf,
Nb/Ta, Y/Nb ratios, the SiO, - Sr, Zn, Ba, Ga, Y
diagram, the Ce/YDb (cn) - Ce ppm diagram), but the
dominant role was played by the continental crust.
The granitoids formed by collision, in late or post- '
kinematic orogenic conditions (Nb - Y, Ta - Yb, Rb
- (Y + Nb), Rb/10 - Hf - Ta x 3; Rb/30 - Hf - Ta x 3
diagrams)

MINERALOGY OF RODINGITES FROM
PARANG MTS., SOUTH CARPATHIANS

STRUSIEVICZ O.R., “Babes-Bolyai” University,

Dept. of Mineralogy-Petrometallogeny, 1 M.

Kogilniceanu Str., RO-3400 Cluj-Napoca.

Rodingites (Marschall in Bell et al., 1911)
are defined as metasomatic transformed inclusions
in serpentinised ultramafics, characterised by a
specific calcic composition. This type of rocks were
described in Paring Mts. already in 1900 by
Murgoci, under the name of “Granat und
Vesuvianfels™ being considered contact
metasomatic rocks formed on xenoliths englobed in
ascending ultramafic magma.

Rodingitic rocks appear in Pardng Mts. as
rounded or ellipsoidal inclusions in serpentinites
(centimetric to metric in size), as well as reaction
zones between serpentinites and neighbouring
prasinitic rocks belonging to a metamorphosed
ophiolitic melange of uncertain (Paleozoic-
Mesozoic?) age. The rodingitised rocks could be
assigned to gabbros and basalts fragments due to
well preserved magmatic structures.

The mineralogical constitution of rodingites
is very clearly zoned, comprising a core made up of
relic magmatic minerals (pyroxenes, [feldspars,
titanite, magnetite) partially or completely replaced
by vesuvianite, garnets, diopside, prehnite, chlorite
and minor epidote and =zoisite, and an ouler
blackwall zone dominated by pennine, magnetite
and minor antigorite. Small fissures and cracks are
filled with sometimes idiomorph diopside,
vesuvianite, garnets and tale, as well as with
massive granular pumpellyite.

The chemical composition of garnet
(hydrogrossular) and vesuvianite is presented as
result of 8 microprobe analyses, which show a
slight excess of Ca for both minerals.

The Ogradena, Cherbelezu and Sfardin
Granitoids (Domain Basement) likely formed
i A Institutul Geologic al Roméaniei
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CHLORITOID GENERATION ALONG
CRUSTAL SHEAR ZONES: A CASE STUDY
FROM CENTRAL DOBROGEA

STRUTINSKI C., Geological Institute of Romania,
Cluj Branch, POB 181, 3400 Cluj-Napoca 1, Romania.

In the “Green Schist Series” of Central
Dobrogea the solitary occurrence of chloritoid in the
vicinity of Altdn Tepe has been mentioned for the first
time more than half a century ago. However, a
petrologic treatment of this occurrence has not been
undertaken yet. It was only suggested that chloritoid
might be linked to a specific lithostratigraphic level
within the “Green Schist Series”.

After a review on chloritoid formation in
regional metamorphic rocks, the petrographical and
chemical characteristics of the chloritoid-bearing rocks
from Central Dobrogea are presented and compared to
those of the surrounding “green schists”. Petrological
as well as structural considerations lead to the
conclusion that chloritoid is not linked to a chemically
distinct protholith within the stratigraphic pile. Instead,
the generation of chloitoid is due to a complex
interplay of mechanical, chemical and hydrologic
processes that took place during metamorphic
differentiation along zones of crustal shearing.

THE TYPES OF METAMORPHISM: A
TENTATIVE APPROACH TO A NEW
CLASSIFICATION

STRUTINSKI C., Geological Institute of Romania,
Cluj Branch, POB 181, 3400 Cluj-Napoca 1, Romania.

A comprehensive classification of
metamorphism is presented that takes into account new
insights revealed by extensive petrologic research
carried out during the last decades. Special emphasis is
laid on the importance of strain rate during what is
herein called kinematic metamorphism, as opposed to
static metamorphism. Anyhow, there is really no sharp
boundary between these main two types, the link
between the static burial metamorphism and the
dynamo-thermal orogenic metamorphism being the
pre-orogenic metamorphism. This new concept implies
isolation as regards time of formation, strain rate, and
structural characteristics of an important category of
rocks within the large group generally considered to
have undergone dynamo-thermal metamorphism on a
regional scale. Pre-orogenic metamorphism starts early
in the development of an orogenic zone and its
products are characterised by the presence of passive
folds, a general coincidence of subhorizontal bedding
and schistosity, and stretching lineations parallel to the
trend of the orogen. Rocks gencrated during orogenic
metamorphism are much more diversified and give
evidence of mostly disharmonic deformations at
considerably higher strain rates. Both types of
metamorphism are consistent with the evolutionary
model of crustal shearing above subhorizontal mantle
currents, being at variance with subduction-related
orogenic models.
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GEOCHEMICAL STUDY OF MUSCOVITES
FROM CRISENI-MUNTELE RECE -
PEGMATITES, APUSENI MOUNTAINS

STUMBEA D.
Romania.

The studied muscoviles associates with quartz
in filling veins crossing tourmaline crystals.

The abundance of silica in these muscovites,
range between 44.70 and 48.03 wt% and the amount of
alumina is relatively high (32.14-35.27 wt%). The
presence of Fe, Mg, Mn is the result of Al substitution
in octahedral sites (AI':Fe® + Fe’); the Alwzhég
diagrams show a negative correlation between Al™:
Fe’' + Fe’* and Mg. Electron microprobe analyses
show low contents of Mn (0.00-0.11 wt% MnQ) and
the Fe’":Mn diagram suggest the substitution of Fe>*
by Mn; Fe’* resulted from the calculation of atomic
proportion. The Na abundance correlates with
experimental data, showing that the limit of paragonite
solubility in muscovite is 24 mol% Na,O.

The correlation Fe:Ti is slightly positive, while

“A.l Cuza” University, 6600 Iasi,

the correlation Na:K is negative. At the same time,

there is a negative correlation between Al and Ti,
and a high positive one between Al"" and AI".

In the pegmatites from Crigeni-Muntele Rece a
large participation of “muscovite” is obvious; on the
contrary, the amount of “ferri-muscovite”, “picro-
phengite” and “ferro-phengite” is low. This
composition and the ratio Si""/AI’" in tetrahedral sites
(a5; = 20.03-23.42) are characteristic features of
muscovites from pegmatites. The crystallochemical
formulas show the double position of aluminium (Alw,
AI'") and a large participation of alkalis in the X sites
(1.81-1.92), too. However, there is a cation deficiency
in these sites; it reveals a good correlation with Al in
excess in the Y sites and correspond to a ty‘;)ical case
of alkali-deficient substitution. Projecting Al "and AI'
values in Cerny's diagram (1982) one can be seen that
pegmatites from this field belongs to muscovite
pegmatite class.

Using the phase diagram in subsolidus field for
the muscovite-paragonite system, it may be noticed
that the muscovites from Crigseni-Muntele Rece
crystallised in the temperature range of 340-380°C.
These values are comparable to the values of 280-
SSOUC, characteristic to muscovites from a large
number of granitic pegmatites in the world.

METAMORPIIIC BASEMENT OF GREAT
HUNGARIAN PLAIN LOCATED BETWEEN
DEBRECEN AND KOROS, HUNGARY

SZEDERKENYI T., JATE University,} Szeged 6690,
Egyetem tér 1-3, Hungary, KALMAR L, MAFI
Budapest 1143, Stefdnia it 14, Hungary.

The metamorphic basement of the Debrecen-
Koros region represents the northern sector of the
Hungarian Autochtone, part of the Tisia-realm. The
structure and lithology of this area is known by about 100
deep drillings which were deeped until the pre-Mesozoic
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basement. Here two lithostratigraphic units appear: the 44

Koros Mezometamorphic Complex (with Komddi,
Sashalom, Endréd, Derecske, Ebes and Szeghalom
subunits) covered by Almosd Greenschist Formation.

The Koros formation is buill up by muscovite-
biolite mica-schists, quartzites and gneisses and by
amphibolitic rocks (Szeghalom subunit). By the
geochemical study, the igneous (and pyroclastic) origin of
these rocks (basalts, andesites), the tholeiitic nature of the
original magma (linked Lo opening of an internal post-arc
basin) was demonstrated. The metamorphism has begun
by an initial blue-schist facies (high pressure and low
temperature), followed by a  Barrowian-type
metamorphism reaching 600°C and 5 Kb.

In the corc of the anticlines, a complete
metasomatic  section appears beginning to  untouched
schists, which pass through schists with orthoclase
porphiroblasts and schists with leucocratic injections to
migmatites-diadisites-granites (Endréd Granite).

The Almosd Formation represent a rest of a larger
cover, which was mectamorphosed during a new
thermolcctonic cycle.

According to regional correlations, and to the K-Ar
and Rb-Sr radiochronology, in the basement of Great
Hungarian Plain, including also Debrecen-Koros arca, two
thermotectonic cvents were detected, 200-250 Ma and
350-450 Ma which comespond to Varscan and
Caledonian orogene.

By the Alpine orogencese, cntraining the crysialline
bascment and the Permo-Mesozoic sedimentary deposits,
the old (Variscan?) folds were reworked and regenerated,
resulling a scale-type structure.

About the relationship between the metamorphic
bascment and the Szolnok-Maramures Flysch belt, it is
probable that in the south-castern border of the Flysch
Belt, the Upper-Cretaccous and Paleogenc deposits cover
transgressively the bascment and the main tectonic line of
the Flysch zone (the western cnd of the Dragoy Vodi
Fault?) is situated near the axis of the flysch zone.

The Cenozoic fragmentation by faults resulted in
the actual “horst and graben™ structures of the basement
which was buried by Neogene (Badenian, Sarmatian and
Pannonian) sedimentary deposits.

~ According to the lithology and the metamorphic
history, the basement of Debrecen-Kérés region can be
correlated with Romanian metamorphic formations from
Preluca, Ticdu, Bac and Rez Mts. However, there arc non-
significant differences caused by the local condition of the
sedimentation of the protoliths and the metamorphic
changes.

Geologic section between Vimospéres and Romanian-Hunganan
state border. Legends: 1. Neogene, 2. Paleogene Flysch. Mctamorphic
basement: 3. Almosd Formation, Kéros (Cris) Complex: 4. Ebes
Mica-schist Unit, 5. Derecske Gneiss Unit, 6. Sashalom Migmatite
Unit, 7. K-metasomatic zone, 8. Endrod Granite Unit
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SPIIERULES IN THE STRATA OF THE LITTLE
HUNGARIAN PLAIN (NW HUNGARY)

SZOOR Gy., ROZSA P., Department of Mineralogy
and Geology of Kossuth University H-4010, Debrecen,
P.O. Box 4, Hungary.

Scanning proton microprobe (PIXE) as a
complementary technique to electron probe
microanalysis (SEM-EDAX) has been used for
measuring clemental composition of spherules
occurring in Upper Pannonian and Quaternary
sediments [1], [2], [3], [4].

By the continuous cores of borchole
Nagylézs-1 (1325.2 m) Miocene, Pliocene and
Quaternary scdiments werc uncovered in the
western part  of Little Hungarian Plain, NW
Hungary.

In the Upper Pannonian layers accumulated
continuously under moderate circumstances, liny
sphere and drop-like, filament shape objects were
found. These are amber to light brown smooth
glassy objects of 300-1600 um deccorated with
accicular  vesicular or grains of  crystal
(chillerystals), and contain microbubbles of gas. On
the basis of their normative composition, they are
Ca-rich  ortho-silicate glasses bearing some
accessories (Fe, Mn, Ti, Ba, K, Na, S, Ni, Nb, Zr,
So, PGl

The micro-bodies are supposed to be of
extraterrestrial origin (Lunar impactite or Ca-rich
micrometeorite?).

Magnetic  spherules  collected  from the
alluvial plain of Danube River in Hungary are very
various in their morphology, chemical composition
and their surface structure and texture. It is obvious
that the natural enrichment of these materials
derived from the surrounding area of this fluviatile
basin.

On the basis of the rescarches three main
genctic types were distinguished:

- metceoric dust spherules and spheroids,

- impactite-globules,

-spheres  of  uncleared  origin
metamorphic).

(igncous-
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PRELIMINARY DATA FOR A (Au,Ag)TeO,
PIIASE FROM SACARAMB GOLD-TELLURIDE
DEPOSIT; A NEW MINERAL SPECIES OR A
MIXTURE?

SIMON G., Dept. of Geological Sciences, University
of Michigan, Ann Arbor, MI 48109, USA,
ALDERTON D.HL.M., Dept. of Geology, Royal
Holloway, University of London, Egham, UK.

Gold-silver tellurides usually decompose in
- weathering zone to tellurite (TeO;) + native gold. An
intermediate weathering product (Au,Ag)TeQ, has
been found in an old ore specimen (Giugca collection -
-University of Bucharest) from the Sicarimb gold-
telluride deposit, Romania. This phase occurs at 5-20
um long lamellae, along the cracks in calaverite
(AuTe,) or as irregular grains in petzite (Ag;AuTe,)
and probably represents an early weathering product of
calaverite and petzite. Microscopic examination
indicates that it has a low reflectance that increases
with wavelength from 18.00(R,)-19.90%(R;) (400nm)
to 28.90¢R,)-40.20%(R,) (700nm). The reflectance
measurements and quantitative color determinations
are consistent with the visual impression of a
“mineral” with relatively strong bireflection and color
pleochroism from yellowish-brown (perpendicular to
clongation) to bluish-brown (parallel 1o elongation).
Under crossed nicols it is strongly anisotropic from
bright-yellow to bright-red sometimes with bluish
tints. Electron microprobe analysis indicates a phase
formula (Au,Ag)yelenoO, (based on O = 2),
apparently close to (Au,Ag)TeO, (Table 1).
Table 1:- Electron microprobe analyses of
(AnAg)TeG,

Element _Au___Ag  Te O Toal

wit% 4761 349 3839 987 9936

Although back scattered electron (BSE) imaging
indicates that this phase is homogeneous, a very fine
grained and relatively “homogeneous” mixture of
tellurite and native gold can not be ruled out. Further
X-ray diflraction and scanning transmission electron
microscopy (STEM) work will hopefully solve this
question.

PGMs IN 8. KEMPIRSAI MASSIF,
KAZAKHSTAN

SIMON G., Dept. of Geological Sciences, University
of Michigan, Ann Arbor, MI 48109, USA, STUMPFL
E.F., Institute of Geological Sciences, Mining
University Leoben, Austria.

The Kempirsai massif located in the southern
Urals (Kazakhstan), is a typically ophiolitic sequence
that contains lens-shaped chromite ore bodies hosted
by serpentinized harzburgites. Platinum-group mineral
(PGM) inclusions in chromites from the Kempirsai
massif have been divided in two groups on the basis of
textural criteria. The first group consists of PGM
inclusions mainly in undeformed chromites, and the
second has PGMs located in highly fractured chromite
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45 as trails or serpentine veinlets. In the first group

monomineralic euhedral inclusions of laurite, or
composite inclusions of laurite, erlichmanite, a
(Ir,0s, Ru){Ni,Cu,Fe) sulfide and iridosmine are the
most frequent assemblages. Anhedral inclusions range
from monomineralic to an assemblage of three PGMs
and a silicate. The common PGMs present include
laurite,  erlichmanite, iridiosmine, osmiridium,
kashinite, rutheniridosmine, a (Ir,0s,Ru)(Ni,Cu,Fe)
sulfide and a (Ir,Rh.Os)(Ni,Cu,Fe) sulfide.

Textural features and - mineralogical
composition of PGM inciusions in “group one”
favoured simple entrapment of crystallized PGMs such
as ecuhedral laurites, or deposition of PGMs from
trapped molten droplets during chromite crystallization
(anhedral inclusions). In “Group two”, the mineral
association include the (Ir,0s,Ru)(Ni,Cu,le) sulfide,
covellite and serpentine, as trails, or erlichmanite, a
(Ir,Rh,0s) (Fe,Ni,Cu) sulfarsenide, an As-bearing
(Ir,0s,Rh) (Cu,Co,Fe,Ni) sulfide, irarsite and
heazlewoodite in serpentine veins. The textural
features and chemical composition of PGMs from the
“Group two” suggest a reconcentration of PGE
probably concomitant with As introduction during
serpentinization by hydrothermal fluids.

GOLD MINERALOGY IN THE SACARAMB
GOLD-TELLURIDE DEPOSIT, ROMANIA

SIMON G., VAN HEES EJLP., Department of
Geological Sciences, University of Michigan, Ann
Arbor, Michigan 48109-1063, USA.

Three modes of gold occurrence have been
recognized in the S#cirimb gold-telluride deposit:
primary gold, “mustard gold” and a curios phasc
named “brown gold”. Distribution of these gold types
in the Sicaramb ore is controlled by their genesis. The
primary gold is 860 to 870 fine and occurs as irregular
grains closely associated with altaite, petzite,
tellurantimony and nagyagite in the Longin veins. This
assemblage replaces or mantles the earlier calaverite,
krennerite and sylvanite, suggesting a decrease of
tellurium fugacity (fTe) with time, during the later
stages of ore deposition at Sicirimb. A log fTe less
than -8 is required to cross the calaverite-gold phase
boundary and to stabilize native gold at the 300°C
formational temperatures suggested by fluid inclusion
data.

“Mustard gold” occurs finely disseminated, or
as dendrites in tellurite (TeQ,) -and is produced by
oxidation of gold-silver tellurides in the weathering
zone. There is no evidence in the samples examined of
“mustard gold” mobility in the weathering zone. The
constant  fineness (887-888), reflectance and
quantitative color of “mustard gold” do not permit
determination of the original gold-silver mineral (i.e.
calaverite or petzite).

“Brown gold” occurs along cleavages and rims
of gold-silver tellurides, or as fillings in molds
produced by calcite weathering. This gold was
deposited deeper in the weathering zone, probably due
to gold mobilization during intense weathering. The
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constant fineness (862-863) and anomalously low
reflectance (~28% at 546 nm), makes this gold a
curiosity. The reason for the low reflectance in a
sample with such a high fineness, is still unclear.

PERRIERITE-CHEVKINITE FROM TURCOAIA
ALKALI-GRANITES, DOBROGEA (ROMANIA)

TATU Geological Institute of Romania,
Bucharest, RO-78344, Romania, SIMON G.,
TROPPER P., Department of Geological Sciences,
University of Michigan, 48109-1063 Michigan, USA.

In this paper we describe the first occurrence of
perrierite-chevkinite in Romania, in the Turcoaia
alkaline massif, Dobrogea. The Turcoaia alkaline
massif consisting of syenites, alkali-granites and
alkali-rhyolites occurs in the Alpine Macin Unit in the
Northern Dobrogean terranes. Pegmatites containing
feldspar, quartz, biotitc and amphibole are quile
frequent in the alkali-granites. Zircon, magnetite,
ilmenite, titanite, xenotime, allanite and perrierite-
chevkinite are the main accessory minerals. In the
alkali-granites of Turcoaia massif, the perrierite-
* chevkinite is closcly associated with allanite, Fe-Ti
oxides and amphiboles. Rims of amphiboles around
the perrierite-chevkinite have frequently  been
encountered. The perrierite-chevkinite has an irregular
or lammelar shape up to 500 pm, with pleochroism
from dark-brown to black. Sometimes it is almost
opaque revealing the presence of Ti in structure.
Electron microprobe analyses of perrierite-chevkinite
from Turcoaia alkaline massi{ show higher values for
some REE (Pr;04=2.92-3.34; Nd,0;=7.07-7.34;
Gd,05=2.31-2.42 in wi%) than perrierite-chevkinite
from other occurences. The mineralogical relationships
and chemical composition of perrierite-chevkinite
from Turcoaia alkaline massif support a crystallisation
from evolved alkali-magma enriched in La, Ce, Pr,
Nd, Gd (and possibly Fe "y and depleted in Al, Ca, Ti,
Smand Y.

MINERAL COMPOSITION AND BLOATING
EFFECT OF CLAYSHALE FROM MEZICA Pb-
Zn ORE DEPOSIT (SLOVENIA)

TOMSE P., MIRTIC B., Dept. of Geology,
Univegsity of Ljubljana, Askerceva 12, 61000
Ljubljana, Slovenia, KUSEJ J., Mine of lead and zinc
Mezica, 62 392 Mezica, Slovenia.

Large amounts of clayshale can be found near
the lead and zinc layers in the Mezica ore deposit.

Chemical, mineralogical and grain size
investigations have been done on the representative
samples in order to proof if clayshale can be used as a
raw material for making expanding clay aggregate.
The sampling of the clayshale layers on a total interval
of about 87 m included both the soft and the compact
type of clays.
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The paper summarises the influence of
clayshale mineral composition (Téth, 1982) on the
degree of expansion - measured as the expansion
coefficient - K (defined after nglna 1977) and bulk
density after heating (up to 1120° C). Samples have

" been heated in laboratory electric furnace. Mineral

composition of 19 representative samples has been
determined by the X-ray diffraction and thermal
analysis.

Almost equal quantities of illite and chlorite
have been found in all investigated samples. These arc
the most common minerals, therefore the name illite-
chlorite clayshale can be used. Calcite has been
determined quantitatively by measuring the loss of
mass - on the TG curve - because of decarbonatization
at the temperature interval of 743°-801° C. Its amount
is about 3 mass.% and it does not differ much from
sample to sample. Dolomite, pyrite and microcline
have been formed only as traces in some few samples.
Sometimes the plagioclases substitute the microcline.
The content of quartz has been determined by the X-
ray diffraction analysis. The decrease of the quartz
content produce an increase of the expansion
coefficient from 3.8 up to 5.8 and a decrease of the
bulk density from 0.6 up to 0.4 gfcm It has been
stated as well that the soft type of clayshale expands
more difficult than the compact one. The soft l%pe of
clayshale has begun to bloat at 1050° C; at 1120° C an
average expansion coefficient (K) of 46 and an
average bulk density of 0.5 g/em’ have been mcaaured
The compacl type has bcbun to bloat at 1020° C; at
1120° C an average expansmn coefficient (K) of 5.4
and bulk density of 0.4 g/cm’ have been determined.

Mixed samples of soft and compact clayshale
have been pressed and heated at 1120° C after grinding
and homogenisation.

These results are in perfect coincidence with
Rosenberger’s (1969) and Hill-Crook’s (Rosenberger,
1969) predictions on the significance of free quartz
content on the expansion effect. The stated
dependency is the only factor proved to influence the
bloating in the investigated clayshale samples.
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ORE MINERALS OF THE Mn-Fe RAZOARE
DEPOSIT

UDUBASA _G., HARTOPANU P. Geological
Institute of Romania, 78344 Bucharest 32, 1
Caransebes Str., Romania

The regionally metamorphosed Mn-Fe deposit
at Razoare contains prevailingly silicates (about 60 %),
carbonates (about 30 %) and only about 10 percent
oxide and sulfide minerals. Although subordinately
developed the ore minerals show interesting
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relationships to the associated minerals. Magnetite is 47

by far the most frequent ore mineral and it occurs
mainly as fine lenses or beds within the fayalite (-
dannemorite)  assemblages, sometimes  closely
associated with pyrrhotite. In addition to the primary
magnetite there occurs also a secondary magnetite
formed by decomposition of pyrrhotite. A further form
of generation is represented by magnetite resulted by
decomposition of the manganoan fayalite. The primary
magnetite is quite pure, several wet-chemical analyses
giving 62.4-66.7 % Fe,0,, 23.6-24.5 % FeO and only
1.2-1.5 % MnO and 0.1-0.2 % MgO.

The jacobsite is typically associated with
tephroite and manganese humites, forming -either
subhedral grains or fine bands. The composition is
quite constant, i.c. 59.6-60.9 % Fe,05, 28.9-31.1 %
MnO and only 1.5-2.0 % FeO and 0.5-0.8 % MgO.

The minor elements show no significant
contents in magnetite, whereas in the jacobsite some
relative enrichments occur, i.e., Mo is fairly constant
(about 17 ppm; not present in magnetite), the Ni and
Co are higher than in the magnetite as is the Zr
contents (up to 500 ppm) as compared to the magnetite
(30-140 ppm).

Several fine grains reminiscent of pyrophanite
and iwakiite (?) have been identified too but they need
further investigations.

The sulphides are more frequently met in the
upper, dannemorite rich part of the ore sequence
(pyrrhotite) or as secondary mincral on late fractures
(pyrite). The most significant geochemical differences
are the Ni and Co contents, of about 180-150 ppm to
340-300 ppm (pyrrhotite) and 11-13 ppm to 15-17 ppm
(pyrite), respectively. The pyrrhotite contains also
higher Cu contents (350-800 ppm) as compared o
pyrite (mostly nil). Accidental values of Sn (30-38
ppm), Bi (36-40 ppm) and Ag (1-5 ppm) have been
found in both sulphides.

Some further interesting yet unsolved features
of the Rizoare ores are: the presence of rounded
graphite aggregates showing sectorial zoning and
resembling thus the pseudomorphs after diamond; fine
to very fine inclusions, especially in sulphides but also
in magnetite, of highly reflecting and intensely
anisotropic minerals, which might belong to the group
of Ni-Co arsenides and/or antimonides. Their sludy is
now in progress.

Among the secondary minerals the presence of
pyrolusite is worth of mention: it occurs in small
geodes as needle-like radiating crystals, together with
limpid quartz and barite crystals. The geodes are
hosted by variegated Mn-Fe soft ochres.

The main oxide minerals obey thus the Mn:Fe
ratio within the ore sequence (higher and lower in the
lower and upper parts, respectively), which controls
also the apparition of two contrasting silicate
assemblages (Udubasga et al., 1995, in press).
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ARSENOPYRITE COMPOSITION,
MICROINCLUSIONS, AND PARAGENESES,
COSTESTI GOLD OCCURRENCE,
CAPATANA MTS.

UDUBASA G., Geological Institute of Romania,
78344 Bucharest 32, 1 Caransebes Str., Romania,
TOPA D., Inst. of Geology and Paleontology, Univ. of

Salzburg, Hellbrunnerstr. 34, Austria.

In the metamorphic rocks of the South
Carpathians, Romania, there arc several gold-bearing,
arsenopyrite-rich ore occurrences that were assigned to
the shear-zone related type (Udubasa, 1993). The gold
is mainly associated with arsenopyrite and pyrite,
sometimes occurring also as free gold in quartz. All
the known occurrences have in common Au and As,
the third clement appearing as a function of the
protolith nature. The differences are as follows: Au-
As-Bi (Costesti), Au-As-Cu (Valea lui Stan), Au-As-
Sb (Viliug) and Au-As-Pb (Jidostita).

The Costesti occurrence consists of concordant
lenses or discordant veins composed of quartz and
carbonates. The host rocks are biotite blastomylonites
(Hartopanu ¢t al.,, 1992, unpubl). The ore minerals
form nests or short lenses within dominant quartz
and/or carbonate (calcite, ankerite) aggregates.
Arsenopyrite, pyrite are the main ore minerals, to
which microscopic components may be added:
pyrrhotite, galena, chalcopyrite, native bismuth, native
gold, bismuthinite, greenockite, sphalerite, jamesonite
as well as several poorly identified mineral phases.

The arsenopyrite composition is fairly constant
although the mineral appears fractured, shows
recrystallization features and has varying grain size.
The overall variation interval of As ranges between
32.8 and 34.6 at. %. Nickel has a limited distribution
and its content is quite low, i.e., of 0.030-0.060 at. %.
Cobalt is absent. By using the diagram of Kretschmar
and Scotl (1976) the temperature deduced is of about
500-570°C (uncorrected for pressure). Around the gold
inclusions (15-25 wt. % Ag) there are both gold
content and arsenic content (i.e. temperature)
variations within arsenopyrite grains. Near the gold
inclusion the “invisible” gold content is of about 0.1
wt. % and gradually decreases down to 0.05 wt. % at
several micrometer far from it. At the opposite margin
of the arsenopyrite grain no detectable gold was found
The As/T°C variations suggest a cryptommng dnd/or a
temperature gradient, from about 570°C near the gold
inclusion to about 500°C in the gold-free portion. The
Au/As correlation is slightly negative as is also the
As/S one. Although the BSE images suggest
differences among the arsenopyrite subgrains they do
not have compositional differences. Such a feature
might be related to variations in the sulfur isotope
composition.

The inclusions in arsenopyrite are numerous
and chemically complex. Besides Au or (Au, Ag) there
are very fine inclusions of Bi, bismuthinite (with some
lead), a phase crudely corresponding to the formula
(Bi, Pb);S; as well as other BiCuAg containing
sulphosalts. Around the altered arsenopyrite grains a
schreibersite-like phase (with Ni dominant) was also
al 1aniei



detected. Fine veinlets of greenockile occur within
arsenopyrite (0o,

In the carbonate-rich veins or lenses a phase
reminiscent of pyrrhotite occurs, lacking Co and Ni, but
constantly showing calcium contents of 0.1-0.75 wt. %.
The Ca content seems to be independent of the position of
measuring points and thickness of the pyrrhotite laths.
This phase might be a new variety of iron monosulfide.
Within same samples very small grains of a Cr-rich phase
(“merumite”-like) have been detected, showing Cr-
contents of 42.4-47.8 wt. % Cr.

In spite of its apparent simplicity the Costesti
occurrence shows some unexpected mineralogical features
such as the calcium content of pyrrhotite, the presence of
a schreibersite-like phase and a “merumite”-like phase,
the presence of greenockite (first occurrence in such types
of ores) and of the (Bi, Pb);S, phase etc. Some data
regarding gold diffusion in arsenopyrite, subtle variations
in the arsenopyrite composition, the negative correlation
AufAs and As/S etc add to the peculiarities of this ore

type.
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PREIINITE IN AMPHIBOLITES OF THE
CUMPANA GROUP, FAGARAS MTS.

UDUBASA 8., Department of Mineralogy, Univ. of
Bucharest, NEUBAUER F., TOPA D., Inst. of
Geology and Paleontology, Univ. of Saizburg.

The presence of prehnite was recently observed
within a gamet amphibolite sample from the Bolovanu
metamafic body, Cumpina Group. It occurs as lenticular
and bulbous grains within biotite. For the biotite-prehnite
association, Bucher and Frey (1994) show that most
specialists conclude that the biotite cleavage simply forms
a suitable structural site for prehnite crystallizing from a
fluid; but prehnite actually replacing its biotite host has
also been ohserved by Tulloch (1979). This second
hypothesis seems to match our finding. The electron
microprobe analysis of the Cumpina prehnite is shown in
the table, in comparison with an amphibolite-related
prehnite analysis from Deer et al. (1963):

..................

Omides 810y ALO; MgO  Ca®) FeO MnO K,0 Na,O
Cumpana 43.60 2410 016 2650 051 - - ir.
prehnite

Deerct 4276 2483 0.07 2684 1.12 005 018 003
a1, 1963

e A BRSSP £ o A P S T Y A Y R e et A

The presence of prehnite argues for a retrograde
evolution of the rocks down to at least around 3 kbar and
270°C (maximum stability' conditions for prehnite in the
NCMASH system, Bucher & Frey, 1994). These
obscrvations match and support the retrograde path
deduced by thermobarometric estimations on rocks from
Cumpiina Group (Udubasa et al., 1994)
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NOTE ON THE PRESENCE OF BARIUM-RICH
MUSCOVITE IN MYLONITES OF THE
RASINARI ZONE, SOUTHERN CARPATHIANS

UDUBASA 8., Fac. of Geology and Geophysics,
Univ. of Bucharest, UDUBASA G., Geological
Insitute of Romania, TOPA D., Inst. of Geology and
Paleontology, Univ. of Salzburg.

A Ba-rich muscovite was recently found in a
mylonite sample from the Raginari arca, Southern
Carpathians. The rocks belong to the Sibisel Subgroup
(Hann & Balintoni, 1988) or to the Fagiras Group
(lancu & Miruntiu, 1994). The muscovite seems to be
optically normal. However, the investigation by the
electron microprobe shows a strong zoning of the
muscovite lamellae, with significant Ba enrichment in
the rim. The mineral is associated with quartz, albite
and epidote. )

This is the first occurrence of a Ba-rich
muscovile in Romania. The composition shows Ba
contents ranging between 0.19-0.52 wt. % (core) and
4.4-4.6 wt. % BaO (rim). As compared to the literature
data, e.g. “oellacherite” (9.89 wt. % BaO, Deer et al,,
1963), the muscovite [rom Résinari contains a
maximum value of 4.6 wt. % BaO. )

The few microprobe analyses suggest the
possibility of complex substitutions between Ba, K, Si,
Al This fact is in agreement with the. coupled
substitution * proposed by Wendlandt (1977) for Ba-
phlogopite: Ba™ + Al <—>K' + Si*".

The uncommon enrichment in Ba can be
assigned to synmetamorphic remobilisation as a result
of strong deformation along a shear zone that gave rise
to the Sibisel Subgroup, seemingly a blastomylonite
belt bearing features of a polymetamorphic overprint.
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NEOGENE MAGMATITES FROM THE RODNA
BARGAU MOUNTAINS (EAST CARPATHIANS):
SOME PETROGRAPHICAL AND
PETROCHEMICAL PECULIARITIES

URECHE L, PAPP D., Geological Institute of
Romania, Cluj-Napoca Branch, POB 181, RO-3400,
Cluj-Napoea 1, NITOI E., Geological Insitute of
Romania, | Caransebes Str., RO-78344, Bucharest 32,
Romania.

Rc_l‘crcnces: In the Rodna-Bérgiau segment of the Neogene

Bucher K.. Frey M. (1994). Springer-Verlag Berlin Heidelberg. voleanic  chain, the distinclive tectono-structural
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setting confers to the magmatites some peculiaritics
such as their exclusively subvolcanic nature, the
occurrence of rocks with transitional character
between the plutonic and volcanic domains, the
preponderance of the ferro-magnesian silicates and
the presence of igncous garnets (almandine). Based
on the major and trace element (including REE)
geochemistry (ca. 77 samples analyzed) our study

suggests that although there is a great variety of

rocks (from basaltic andesites to rhyolites),
reflected also by the large range ol Si0O, content
(47.8 to 74.9 %), the different magmatic structures
of equivalent petrographic type are arranged into
two main NW-SE alignments. The variation of the
geochemical parameters allows to distinguish at
least two events in the evolution of the magmas.
One generated a suite of medium to low-K cale-
alkaline magmas. These magmas produced the more
acid rocks of the south-western alignment which
tend to  cvolve toward tonalites, and are
characterized by low K,0 (0.92 - 2.67%). Rb (30 -
00 ppm), Sr (220 - 360 ppm). EREE (46.15 ppm),
and by a *'Sr/*°Sr ratio of 0.702 - 0.704. The other
one corresponds to the generation of high-K calc-
alkaline magmas that produced the intermediate
rocks of monzonitic trend from the north-eastern
alignment, which are sensibly cariched in K,0
(1.84 - 3.24 %), Rb (70 - 120 ppm), Sr (340 - 580
Rp.m}. and ZRELE (89.5 ppm), showing also higher

St/ ratios (0.7035 - 0.708).

DISTRIBUTION OF ZEOLITES IN ALBANIA

VASO P., DINO L.L.. Geological Enterprise Tirana,
Albania.

Many zcolite minerals have been found
within clfusive rocks of mainly intermediate-acidic
composition  in  North  Albania.  Complex
investigations carried out by P. Kati, Zh. Cili and
M. Shallo led to the identification of the following
species: slilbite (desmine), laumontite, epistilbite,
partly hydrated laumontite (leonhardite),
heulandite. The zeolites are of hydrothermal and/or
hydrothermal-metasomatic origin within the spilite-
keratophyre  suite  (Qafe-Bari, Munclle,  Spac,
Pakice). Small zcolite concentrations have been
found in the plagiogranites (Tuc arca) together with
quartz and sulphur. Small occurrences of zeolites in
diabases and gabbro in the Derven and Kceive areas
are also known.

The most important concentration of zeolites
(mostly heulandite) is that in the Qalc-Bari-Munelia
region within hyalokeratophyres and spilites. The
zeolitic rocks ol brown colour form a horizon 4-5 m
thick which could be followed on several km. They
contain relics of quartz-albite and albite-quartz
spherolites similar Lo those found in keratophyres
proving thus their metasomatic origin,
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A PETROLOGICAL MODEL OF THE CRUST IN
TIE TRANSYLVANIAN BASIN DERIVED
FROM PHYSICAL PROPERTIES

VELICIU 8., Geological Institute of Romania, 1
Caranscbes Str., 78344 Bucharest 32, Romania.

The theme of the present study starts from the
inadequacies of the past interpretations from both
geophysicists and geologists, which can be attributed
to the attempt to isolate thermal and petrologic
parameters of the rocks [rom each other as uncoupled
independent variables.

The procedure applied was as follows: firstly a
given rock type was analysed by its mineralogical
constitution and chemical composition in order to

numerically characterise the mineral assemblage by its
cationic  packing index; then by laboratory

measurcments  on  (hermophysical parameters (heat
conductivity,  heat  capacity, radiogenic  heat
generation, density, porosity, elastic parameters ete)
the systematic interrelations have been  statistically
established. inally, the values obtained have been
assigned to a certain geological cross-section for
computer modelling.

The described procedure was applicd on rock
samples collecied (rom 51 locations in the
Transylvanian region arca and a set ol approximately
200 observations has been statistically processed, The
sclection of the rock samples has been based on two
criteria; (1) the rocks should be representative for the
constitution of the uppermost part of the lithosphere in
the Transylvanian Basin and (2) they should offer the
possibility to investigate a varicly of petrographic
types ranging from the acid rocks to the basic oncs.

I'rom the first point of view, the crystalline
formations of Proterozoic and Paleozoic age deserved
consideration.  Some rocks (Paleozoic
granites, Palcogene granodiorites, Neogene andesites
and Jurassic ophiolites) have also been analysed. The
numbeér of analysed samples corresponds roughly to
the relative surface abundance (in %) of the respective
petrographic type.

magmaltic

TELLURIUM MINERALS IN ORE VEEJNALINSK
DEPOSIT (LESSER CAUCASUS MOUNTAINS)

VELIZADE S.F, SHIRALIEV A.B.,
EFENDIYEVA EN., NAGIYEV N.F., Institute of
Geology Academy of Sciences, Baku, Azcerbaijan
Republic

The main mincrals of Vejnalinsk ore deposit are

chalcopyrite, galena, quartz, calcite, with
amounts of native gold, sphalerite,
magnetite,  hematite,  pyrrhotite.  Accidentally,
cubanite, altaite, native silver and tellurium  and
aragonite were also found. A well developed alteration

pyrite,
subordinate

zone contains goethite, hidrogoethite, covellite,
bornite, chalcocite, malachite, arurite, anglesite,

cerusite. Tellurides of Au. Ag and Bi are here for the
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first time mentioned, i.e. calaverite, Te-bearing
bismuthinite, volynskite, tetradymite, petzite and
hessite, to which the native gold is closely associated.
The mincralizing process has proved to be multistage
and resulted mainly in filling the cracks and open
spaces in the host rocks that underwent also strong
melasomatic processes.

MINERAL PARAGENESIS IN COMPLEX
SULPHIDE ORES OF THE SOUTHERN SLOPE
OF THE GREAT CAUCASUS

VELIZADE, S.E., SHIRALIYEYV, A.B.,
EFENDIYEVA E. Institute of the Academy of
Sciences of Azerbaijan.

The sulfide ores have formed during prolonged
mineralizing processes and exhibit thus a multistage
character. Several generations of minerals have been
depicted by using complex inverstigation criteria,
including detailed texture studies, geochemical
analyses, ete. The main minerals are pyrite, pyrrhotite,
sphalerite, galena, chalcopyrite and quartz. They show
different associations as function of the time-related
mineralizing stages. The most frequent assemblages
are: pyrite 1, arsenopyrite-pyrite, fahlore-chalcopyrite-
galena-sphalerite, carbonate-chalcopyrite-galena-
sphalerite, sulphantimonides, galena-sphalerite-
chalcopyrite-pyrrhotite, chalcopyrite-quartz, siderite-
pyrite. Such a detailed analysis of the ores allowed to
allot genetical significance to cach assemblage and to
recognize a polygenctic character of the mincralizing
processcs. :

ROLE OF CLAY MINERALS IN
ENVIRONMENT PROBLEMS

VENIALE F., Decpartment of Larth  Sciences,
University of Pavia, [aboratory of Clay Research.

The environment is a new frontier which has
only bcen  partially explored, also as regarding
mcthods of analysis. These must be reconciled by
interdisciplinary  approaches in order to achieve
knowledge and wisdom.

The problems dealing with the environment
impact may have various objectives: air and water
pollution, soil contamination and urban-industrial-
nuclear wastes, land reclamation and new settlements,
surface  and  underground facilitics, man-made
reservoirs and dams, exploitation of mincral resources
and quarry-mine restauration, by-products and their re-
use, harncssing of oil-pas and  water reserves,
subsidence, etc. These many aspects are involving
different  branches of fundamental and applied
rescarch, such as environmental and  engineering
geology, soil mechanics, hydrogeology, agriculture,
human health, cte.

“Argillology™ is certainly a specialized branch
of investigation in these fields. Soils and clay
sediments cover more than 80% of the earth’s surface.
Recent experiences have clearly indicated that control

\.
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5(y and modification of clay component properties may

give more precise  information toward  beller
understanding and for solving environmental problems
fairly well defined.

Due to their common availability and peculiar
propertics (fineness, high surface area, reactivity and
polarity) natural and modified clay minerals are
materials polentially involved in many processes and
mechanisms (sorption-release dispersion-flocculation,
swelling-shrinking ~ spatial  architecture of solid
particles and interstitial pose size-shape, etc) which are
lcading the physico-chemical behaviour of soils, fluid
flow, air-water suspended particulate, etc, thus,
playing an important role in environmental research.
Clertain clays represent an environmental danger
(geochemical concentration of poisonous clements,
landslides, stone decay, etc), but others can also be
positively used (clay “engineering”).

Amount and type of clay minerals, ill-
crystallized or amorphous coating on solid particles,
associated organic matter and/or other cementing
precipitates are facets of a complex fact: clays are not
identical, c¢ven with similar mineralogical and
chemical composition. Simplificd models and the
avoidance of scemingly minor factors might lead to
erroncous conclusions and dreadful conscquences in
secking effective remediation technologies. A better
understanding of surface assisted chemical reactions is
urgently needed for a more through assessment and
prediction of the behaviours of chemicals in natural
systems: the study of long-term behaviour of clays is
not an option, but a nccessity. Interactions in clay-
clectrolyte  aqueous  solutions, clay-hcavy metals-
organic substance complexes, surface and ground
water  pollution, soil and waste management,
radionucleides colloids transport and diffusion, soil
instability and consolidation-stabilisation treatments,
are fundamental topics to help clarify the meaning of
“environmental argillology” and its importance in
determining remedial measures to be applied for the
conscrvation and improvement of environmental
quality.

Argillology should be a key component right
from the beginning of most studies dealing with
management of the environment, and clay specialists
should be called on to participate in the decision taken.
An underevaluation of the consequences of inadequate
attention 1o perspective problems is also the most
immediate cause of the present difficulties in dealing
with public opinion regarding the real or presumed
danger of man's encroachment of the environment.
Ignoring it can result only in a “fight against wind
mills™.

Several case-historics of part and current cvents
occurred in  ltaly which had also world-wide
repercussions, will be presented:

L} subsoil of the “leaning™ tower of Pisa and
stabilisation intervention of the system soil-tower;

2) subsidence in the Po delta and the consequent
danger of Venice flooding;

3) landslides in Apennines areas, and the catastrophic
and tragic Vajont dam landslide occurred in 1963;

4) water pollution in rivers and along the coastal
shelves of Ttaly




CRYSTAL STRUCTURE OF SYNTHETIC
ZIPPEITE

VOCHTEN R., VAN HAVERBEKE L., Dept. of
Chemistry, Univ.  Antwerpen, BLATON N,
PEETERS 0., Dept. Pharmaceutical Sci., Univ. of
[.euven., DE GRAVE E., Dept. of Subatomic and
Radiation Physics, Univ. of Gent.

Zippeite is a basic potassium uranyl sulphate,
easily formed in nature. It occurs as yellow carthy
cfflorescences  so  that single crystal studies are
impossible.

Synthetic crystals of zippeite were obtained in a
pressure bomb at 150'C and a corresponding pressure
of £25 atm. by the reaction of 10,80, at pH 3.6 in the
presence of an excess of KCL

The well formed crystals, ranging from (.1 up
to 0.2 mm arc best suited for single crystal studics.

I'rom chemical analysis and  crystallographic
data the formula K(UO,),(80)(OHD),. H,O is proposed.

l'urthermore,  the  synthetic  material — is
characterized by its infrared-luminescence spectrum
and 1ts solubility product.

The synthetic sippeite is biaxial negative with
o = 1.625 £0.001; g = 1.710 £ 0.002; y = 1.740 £
0.002; 2V ~ 59".

The lattice parameters are:

space group ("2/c¢

a=8.7554 (30) A b= 139806 (70) A

¢ =17.7298 (67) A p = 104.127 (34)"

Z=8p=47 g:‘cm"i

The structure consists of very condensed
uranyl-sulphate layers, between which potassium ions
and water molecules are present.

The structure will be proposed and discussed.
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INSTRUCTIONS TO AUTHORS

ROMANIAN JOURNAL OF MINERALOGY publishes
original scientific contributions dealing with any subject
of this field.

Only papers presenting concisely and clearly new infor-
mation will be accepted. The manuscript will be submit-
ted for critical lecture to one or several advisers. Papers
will be definitely rejected after a second unsatisfactory
revision by the authors. The manuscripts will not be re-
turned to the authors even if rejected.

Manuscripts are prefered in English or French.
Manuscripts submitted in Romanian will be accompanied
by an abstract in English or French (maximum 10 per cent
- of the manuscript volume).

-Papers should be submitted in duplicate to the secre-
tary of the Editorial Board, including the reproduction
ready original figures. The manuscript should comprise:
text (with a title page which is the first page of it), ref-
erences, key words, abstract, illusfrations, captions and a
summary for technical purposes.

Author(s) should add a stparate sheet with a short
title (colontitle) of maximum 60 strokes and a summary
indicating the hierarchy of headings from the text listed
in decimal classification (1; 1.1; 1.1.1) but not exceeding
four categories. -

‘Text should be double-spaced typed (31 lines/page
with 64 strokes each line) on one side of the paper only,
holding an empty place of 3-4 cm on the léft side of the
page. The text cannot exceed 20 typewritten pages (in-
cluding references and figures).

Front page (first page of the text) should comprise: a)
title of the paper (concise but informative) with an empty
~space of 8 cm above it; b) full name(s) of the author(s);
c) institution(s) and address(es) for each author or group
of authors; d) text. :

Footnotes should be numbered consequtively.

Citations in the text should include the name of the au-
thor and the publication year. Example: Ionescu (1970)
or (Ionescu, 1970). For two authors: Ionescu, Popescu
(1969) or (Ionescu, Popescu, 1969). For more than two
authors: Ionescu et al. (1980) or (Ionescu et al., 1980).
For papers which are in course of print the publication
year will be replaced by ”in press”. Unpublished papers
or reports will be cited in the text like the published ones.

Abstract, of maximum 20 lines (on separate sheet),
must be in English, summarizing the main results and
conclugions (not a simple listing of topics).

Key words (max. 10 items), in English or French, fol-
lowing the language used in the text (or the Resumé if the
text is in Romanian), given in succession from general to
specific, should be typed on the abstract page.

References should be typed in double-line spacing,
listed in alphabetical order and chronological order for
authors with more than one reference. Abbreviations

of journals or publishing houses should be in accordance

with the recommendations of the respective publications

or with the international practice.

Examples:

a) journals:

Giugcd, D. (1952) Contributions & ’étude cristallochi-
mique des niobates. An. Com. Geol., XXIII, p. 259~
268, Bucuresti.

-, Pavelescu, L. (1954) Contributii la studiul mine-
ralogic al zicimintului de la Mugca. Comm. Acad.
Rom., IV, 11-12, p. 658-991, Bucuresti.

b) special issues:

Strand, T. (1972) The Norwegian Caledonides. p. 1-
20. In: Kulling, O., Strand, T. (eds.) Scandinavian
Caledonides, 560 p., Interscience Publishers.

¢c) books:

Bilan, M. (1976) Zicimintele manganifere de la lacobeni.
Ed. Acad. Rom., 132 p., Bucuresti.

d) maps:

Ionescu, I., Popescu, P., Georgescu, G. (1990) Geological
Map of Romania, scale 1:50,000, sheet Cimpulung.
Inst. Geol. Geofiz., Bucuresti.

e) unpublished papers or reports:

Dumitrescu, D., lonescu, I., Moldoveanu, M. (1987)
Report. Arch. Inst. Geol. Geofiz., Bucuresti.

Papers or books published in Russian, Bulgarian or
Serbian etc. should be mentioned in the references
transliterating the name and titles. Example:
Krasheninnikov, V. A., Basov, I. A. (1968) Stratigrafiya

kainozoia. Trudy GIN, 410, 208 p., Nauka, Moskow.

Illustrations (figures and plates) must be numbered and
submitted as originals on separate sheets (tracing papers),
ready for reproduction. The thickness of the lines, letter-
ing and symbols on figures should be large enough to be
easily read after size-reduction. The original size should
not extend beyond the print area of the page: column
width 8 cm, page width 16.5 cm, page length 23 cm for
figures; the width of line drawings should not extend over
a single (16.5/23) or double (23/33 cm) page area and
must be selfexplanatory (including title, authors, legend
etc.). The graphic scale is obligatory.

Photographic illustrations  (black-and-white only)
must be of high quality and should be grouped into plates
16/23 cm in size. Each plate should have the photos num-
bered, i.e. PL I, Fig. 1; PL. II, Fig. 1.

Tables should be numbered and entitled. Original size
of the tables should correspond to the above mentioned
(8/16.5 or 16.5/23) dimensions of the printing area.

Author(s) will receive only one set of preprint proofs
which must be returned, with corrections, 10 days after
receiving them. Only printing errors should be corrected,
no changes in the text can be accepted.

Thirty offprints of each paper are supplied to the au-
thor(s) free of charge.
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