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BOIRON M.C.·, CATHEUNEAU M ....
Contrasted behaviour ofAu, and U in granites
at the hydrothermal stoge: the role of /0

1
and pH

Parts of the Hercynian belt in Europe give important
metaUogenk districts for Au aoo U. Most of the deposits
wcre discover~ in the vicinity of major shear zones
(S.Z.1: the, SOUlh Armorican S.Z., the Limousin S.Z.
(ArefleS.Ouzilly, BU$sieU$.Maddeine,...), the Marchc·
Combrailles S.Z. Mineralizations an: located both inside
granitk rocks and in the SUITOl.lIViinamet~ rocks.
In spile ol numerous similarities Iqc around 280-JU
Ma,~ of pcraluminous granites, fluid circulation
~Iated to tardihercynian activity, (empera~ uoood
no to J50°C,) loution of Au deposits on one hand,
and U on the other hand, is distincl. No U disnkts have
produced signifkant amount of Au and vice versa. This
spatial distinction may be related to the different source
rock location respe<:tivc: to the two metals. However in
many cases, potential source rocks of both dements arc
either obsC'tved together, in the vicinity of ,he dC'posiu,
or unknown. Thus, it has been considered that the
hydrothermal suge is ceruinly a key in the
undC'ntanding of the: COfJl1lISting behavioo.r of U and Au,
fmuy because most of these deposiu wen: formed under
hydrolhemW condilions. The purpose of !his work was
to invescigate the role of fOz, fSz and pH and
complexing agenU as factors controlling the ability of
hydrothermal fluids for transport and deposition of U
and Au in granites, following the same approach than
DUI,IESSY et al. (1987), for U and SnoW.

a) In most of U deposits, pitchblende is associated
with pyrite, or hematite .. pyrite in the veins whilst the
stable mineral assemblage in the host rocks is: quartz
. muscovite· fddspars - hematite. Di~te crystallization
of authigenic K-micas can occut before .nd/ore during
pitchbdnde deposition. Fluids are considered to be
mostly aqueous, poorly saline, with a relatively low
COz content (:S a.s moIe!i 9&) which doe$ not exclude
othcrwi$e- significant amounts of carbonates in solution
for U·transport. fOz is high and higher titan th.t fixed
by the hematite· pyrite - magnetite lriple point. pH is
probably lIC'arby neutral.

b) In Au (As·Sb) deposits, IWO types of fluids may
be distinguished (BRIL, 1983; HUIl£RT, 1986; BOUtON,
1987; and work in progress):

high T OOQ.4QO°C) fluids which are in some clISes
acqueus, but more frequen!ly belong to the
COrHlO (( NaCI) SYSlem. In general CH, con!en!
is low;
lower temperatUTe Ouids llSO·2S00C} which are
dominantly aqUC'OU$, and poorly saline (Marche
Combrailles zone, Boo.ON, 1987).

In most cases, Strong K·mica (phengite, or illite)
alteration occun, which indicate!i. mong disequilibrium
between fluids and host rocks, and rather low pH. fOz
is low, but the frequcnt pyrrothite instability during
major Au·deposition, the low CH, oomem· in the
fluids, indicate lhal fOz is probably higher than the Ni·
NiO buffer, and that f5 1 is high (join pyrite·
arsenopyritc).

Thus, the fOz is probably hig.IK:r than in Sn·W
deposits for instance. wheTe RAMBOZ et .1., 198', and
DUBESSY et al., 1987 demonstrated low fOz around
th~ fixed by the Ni·NiO and Q.F-M buffeo.

Considering the experimental dala on U and Au
solubility (NCUYEN, 1985; 5nwARD, 1973; HENLEY,
1973); and melal species in fluids, it is dear that under
the above mentioned conditions U and Au cannot be
mobilized and deposited together. U transport re<iuitl~s
especially higher fO l \'alues than those which arc
necessary for an effective solubili2.lltiOll of gold. On the
oontrar)', pH under deposition conditions mUSt be
significantly !<N.·eT in the case of Au than U.
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BON....ZZI P. "'. MENCHETTl S. '" - Contributo a/la
crista//ochimica dei minerali de/la serie
/udwigite-vonsenite

Sono Stati esamin.ti campioni di ludwgill~ e di
vorJSC;nite racooIti ndle Iocalitil di CorcoIJe (Roma),
Bros.so (TOl, cave del Laghet:lo (Romal, Le Carcan:lk
(Vl), Vuktno (ME), Montalto di ClIStro (VT), ed a1lri
apparte-nenti all. oollczione del Musco di Mineralogia
di Fin:nu, le cui prove-nienu catalogate sono: VesuYio,
Libano, Vienna, Moravkza lUngheria), VaskO lUngcria>,
5c~lcigeistlll (Austria).

E SUtO effettuato tramite microsonda elellronica il
dosaggio dcgIi dementi metallici e sono state delerminate
le oostanti re-tioolari tramite diffrallome-tria per polveri
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t/o diffrlllOmttria a aislaUo singolo $C'OOndo It
c.raumsticlx ~ la qualit' del material~ a di$pOSizione.

Sulla lud""igit~ di Corroll~ ~ sulla \'Onsenit~ di Le
Carcarelk (purtroppo i c.mpioni disponibili con
composizione lJ1f:no vidna a quella degli cnd-m~mbe"
non presentano crinalli singoli di buona qualili per la
diffruion~) sooo stati dfenullti raffjnam~ntislnmurali
eR .0.02S e R _ 0.020 rispeHivament~l, che hanno
permesso un piu appmfondito esame della dimibuzionc
dei cationi metallici nci siti ottaedrid. Vengono diK\lsSC
le relazioni fra composizione chimica e paramelri
geomel rico-strulturali.

• Oi".nimmto di Scionz~ <ldl. T~.... Univcnico di Fittnzc:
(I1a1y),

Bor.'lN B.* -Pe/rofogjcal and geochemiCIJI aspects
ofthe evolution of EviSll pem/ka/ine complex
(Corsica)

These phenomena resuh in a comple1.e Sr Iso{opic
rehornogenizatwn (initial ratio of 0.703).

1bc alkaline granitic series is «Xnposcd of a
mrtaluminous stock, followed by a pcraIkalinc unxl and
a peraluminous one: the ~'olulions of lheir major and
trace elements as wdl as isotopes display slrongly
contrasting behaviours, indic.ling diHerent fluid
compositions and/or Ih~rmodynamic conditions.

The question why th~ peraluminous trend is
predominating in Corsica as w~l1 as in the Western
Medilerranean province and why peralkaline compb;es
ate restricted only to the lal~st magmatic events of this
province rcrnain unsolved and subjecled to speculations.

• Uni~..ic~ P.riJ-Sud . F 9141H Orsoy C«k~ (ftanC<').

BORlANI A.*. CAIRONl V.*. OODONE M.**,

VANNUCCI R. *** Pt!/rology and
geochemistry of the Baveno·Mottarone and
Montor/ano plutonic bodies

(Mr); in the Baveno-Mottarone pluton the Mottarone
granodiorite (Md, a white medium grained biorite granite
(WBM) and the pink miarolitic granite of Baveno (PB).

Major clement chemistry suggesu a caicalbline
affiniry fot most of the inUUSWIlS (Mn. Mr. MI, WBM1.
whilst the pink Bavtno granil~, in spite of the intense
late-post magmatic alteration. shows an aluminous
a1kalin~ dtarllC!l::r.

1bc Baveno-Mouarone and Montorfano plutons arc
late.post Hercynian multiple imrusions, consisting of
various granite Iypes distinguished on the basis of their
mutual rdalionships and composition,

The analysed samples may be divided into the
following main groups; in the Montorfano stock the main
white medium grained bimite granite (Mn) rarely
hornblende bearing and me .. green granite. of Mergozw
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Among me Perma-Triassic alkaline plutonic ring.
complexes of Corsic., the most b.mous is perhaps Ihe
peralkaline complex of Evisa. Yielding an age of 2~S

m.yr. (Permo-Triassic bouodll\)'l, it displays several cross
cutting granitic intrusions, The first onc is pcraluminous
(subsolvus biotite granite) but the oth~rs are more and
more strongly peralkaline (agpaiitic index Na l' K/AI up
to 1.25 with the presence of normative sodium disilicate);
six cupolas, composed of hyper$Olvus arfvedsonite
granite, are earlier than and some a~ intruded by a large
body of a1bitic atfved$Onite.aegirine granile. They are
surroundM or cut by spectacular dyke swarms (doleriles
and pcnlkaline .paisanites.). At ilS nonher pan. Evisa
pc:ralkalinc complex is inuodud by anoth~r peralkaline
massif. the Triassic Cinto-Bonifalto plutonic·volcanic
cauldron.

The main CClX:eTn when studying this complex is 10

discriminlle between magmalic paragellCSC$ and post·
magmatic mincnlogical reseuings. Modal data on lighl
minerals and mater element data arc likely 10 ~presenl

magmatic features whereas duk minerals as wcllllS Zr·
bearing mincmls have been proved to be highly sensitive
10 subsolidus reequilibratiollS,

Locally, strong fenitization processes around
peralkaline dykes, inducina the crystallization of Ti·Zn
enriched aegyrin~ and arfvedsonil~ in a peraluminous
biotit~ granite, evidence Na. F~ and F·rich hydrOlh~nna

fluids. Comparisons of f~nitization·indocdparagen~ses
and granillc pttalkalinc mineralogical assemblage: suggesl
that the wnol~complex has suffered a moreless int~nse

subsolidus rD('{$OTIllItism by COSflllt~ hyclrothennal flukls,
Alterllllion processes are marked by remon! of ewly
prismatic zircon and I.tNlage precipiration of miarolhic
elpidite and/ot QClahed,ra1 zircon. complete low
tmJpet'2rurc super-<Xderins of alkali fddspars (mnimum
microcline and low aJbite) and incorporalion of l.i me!
F (no CIl into arfvedsonite. Chemical zonations in
arfvedson.ite·ri~beckite crystal and rrace element data
substantiat~ the role of F-ridt hydrous mande-clerived
fluids, carrying Na, Li. I:e, Ti. Mn, Sr. Th, HREE ....
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