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The mechanism of ~mplll('ement of the pluton is
probably I cauldron subsiderv;e (as fot the omu granites
of the Scric dei Laghi), with fields rvidm=i of • $loping
m«hlnism on the tOpmost pari of the slock.

In the Qu.ma plulon following rock types hive httn
recogniZ«! from SE 10 NW; lcucogranitc (.boUl 7SQf,
of the pluton), granodiorilC (.boot U%), quart:t-diorite
,ocI gabbrodiO!"ilC (about 109&).

Field evidences show that me more leucocradc r.tics
intrude the basic ones (appinites 5.5.); weak
thermometamorphic effecn have been recognized in thin
section. The granite is characterized by granobJastic
aggregateS of hi ... pi. qz ... ap ... sphene ± allanite, very
similar to the typical structure of appinitcs.

Appinites and granite display major and trllCe elements
variation ~nds suggesting their romagmatic th.racter.
The typologics of their tiroon populalions Ire also
similar. lbey are indicati\'e of calcalkaline magma with
poll.$$K affinity. 1be crystaIliution temperarures of
zin;on are in the r21l£C' 8~o_noo both for the appinite
and the granite. 1bc high zir('OIl crystallization
temperatun in the granite can be explained by a low
pr in the magma, which is also supported by the very
low frequency of hrdrotircon ovcrgrowths.

Geological, petrogl'1lphical and gwchemiaol data,
together with zircon typolog.ies, su~st an interaction
between a basic magma (appinite) and crustal matedals
and/or differentiation ptocesses in a deep magmatic
chamber.

• Diportim..ruo di s"knU! <kIlo T"Ha, Univ..t5it. <kaJi Sa><li di
M~.no (haly).

CASTORlNA F.·, FARRlS M.*, RETnGIUERJ M. *
- Petrolcgicaland geochcnical features 0/ the
Goceano pltttonic complex (Central eastern
Sardinia, Italy)

lbe plutonic complex studied was intruded during the
first phase of Hen:ynian orogenetic cycle and oostitulcd
the central part of lhe Goceano ridge (Cenlral easlern
Sardinia, Italy).

l1tc: samples analysed are mainly composed by lonalitic
- granodioriTic rocks.

The samples, in the Thin section, shows: quarn:,
p1agMxl~and motite 11$ principal constituentS while K
feldspar, amphibole and cMotite are subotdinlled
minerals: the tlCU$sory phases inclUt:k: apatite, :tircon,
muscovite, titanite and more rardy alIanite.

A .serics cl charactcrUtic diagrams are used 10 interpret
the magmatic evolution cl the plutonic bodies.

Particularly, it is pCl$$ibile to remark that all diagralTl$
show the samc trend; both Lanen and de 1..A ROCIIE et
AI. index diplay widely Ihe same paTh like.

1bc following analyses give an example of chemiaol
composition of the studied complex:

8087 80 161 50 UI

Si01 }8.64 64.61 68.22
Ti01 .69 .n .37
Al10 J 17.03 16.36 16.23
Fe1Oj* 6.98 4.74 3.16
MoO .12 .08 .07
M,O 4.68 2.63 ."C,O 6.20 4.10 1.77
Na

6
0 2.6} 2.8} 3.27

K, 2.06 3.2S 4.61
PlO, .14 .12 .14
Hp' " .72 1.28
Tot. 100.02 100.01 99.99

* FelOj as Fe lotal.
Isotopic analyses are in progreu for a bC'tter

characteri1-ation of this investigata! arca.

• Dip.nimcr'llo di Scimz,r ddb Terno. Unn'ft'Sid 4 La s.p..:.za.,
R_.

CATHELINEAU M." - U-Th-REE mobility
during subsolidtts alteration 0/peraluminotts
granites

Acceswry minetals such as monazile, uraninite, apatite
and, at a lessc:r degtee, zircon constitute the main
mineralogical form of U·Th-REE in per.aluminous
granites. Although their nature and distribution are
controlled by m.gm. features, they can be: signific.ntly
affecled by subsolidus allel'1ltion. Thus, different
examples of ·qu.rz leaching combined ot !lOt with
albitiUfion, from the southern part cl the French Massif
Cc:ntta.! exhibit contTaSlcd behaviour of trllCC elemc:nts
and tlCU$sory phases. Obseryc:d changes are due to
differential srability of primary toCttSsory minc:rah
(rnonazifC: and zircon) and crystalli.ution of authigenic
~ komplcx solid solutions imooIving thorite,
co(finile, apatite, xenohimc:, and zircon end members).
P·T·X conditions of a1IC111tion an: similar in the different
occurrences: temperaures I'1Inges from 4'0 to 3}0°C,
fluids are aqueous and have low to medium salinities,
fOl is high, and high F-, PO/- activities are
suspected {CATlIF.LINEAU. 1987). Considering such
conditions and the: experimental datll on solubilities, and
speciation of U, Th, REE, the solubilization, trasport
and deposition of these elements appear to be mainly
controna! by phosphate ICtivity. U-Pb goochronological
studies show' Ihat, in some: a1bitites, they are dose:
connection between magmatic U-Th·REE bearing phases
dissolution (sources) and crystallization of authige:nic
pha.sc::s in metasom.tje rocks. At the contrary, in quaru
ckpkted rocks, no tinie rdation exists bc:tllo'em racrvoir
rock fotmation (quart1- d~lc:fc:d granite) and U
mineralization. HOWCVCT, in such deposits rdaled
spatially to quartz leaching, monazite in the nearby
granite still plays a role IS U and LREE SOUrtt during
lhe lafCT hydrothermal, C\'CTIts which ghoe the economic
pitchblende ores, as evideocc:d from REE analysis, and
Sm/Nd isotopic nudies on ores and rock SOUf'<:es.

From a more 8eneral point of view, the effective
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a1tttllrion of~ miner2ls in the SOIra" rocks which
results from the interxtkln wilh a fluid phaK, ckpeods
on: I) the na!Un! of the accesSCl)' mineral, and especially
Ihe solubililY of the mineral (Sd) under the dissolution
conditions; 2) Ihe solubility (SO of this mineral in the
fluid which depends on the initial concentration of the
elements such as U, Th, REE, P and ligand concentration
in the fluid; }) the water-rock ratio and the flow regime
in the granite; 4) the excange and interactions surface
betwetn fluid and minends, which depends on the degree
of microfaulting, and amount of rnicmcr2ks in minerals.
h is mar mat fractionadon results, 1101 only from the
element lraspon and ore ctySlalliution, but also from
differential leaching of accessory minerals in the: source
rocks. According 10 the mative slability cl the accessory
minerals in Ihe parolating fluid, lREE or HREE
enrichements may resull respectively from monazite,
al1anite (or fluocerite, parisile, ... ) or xenotime,
yttroparisite, inSlability.

As a summary, the following parameters have to be
taken into consideration for the understanding of the
U, The, REE leaching, tramport and deposition:
I) nature, abundance, and alterabilily of U, Th, REE·

bearing pha5e$ in the source rocks;
relative coruenl of U-Th-REE among lheir different
bearing (acees$Ory or not) minerah;

2) composition of the fluid phase (concentration In'els
of trace elements, ligaods, (especially F~, COJl
and PO.'-,.. .);

}) P-T·X conditions in lhe: precipitation zone, and
nature of the precipitated minerals;

4) behaviour of the ore minerals during pan·
crystallization processes (alteration, radioactive

. demage, weathering, ... ).
Such consideration may help greatly the interpretation

of the ore geochemical features. Also, the study of the
mineralogk1l1 form of U, Th and REE wuold ensure a
correct interpretation of the whole rock geochemistry
either in the source rocks or in the host rock of the
mineralization, 1nen, il appears neces:ury to dUtinguiih
wether lhe mineralogical and geochemical features of
these rocks were acquired at the magmatic,
hydrothermal, or supergene stage.
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CAnlEUNEAU M.*, DUBESSY }.*, MARIGNAC

C.**, PQTY B.*, WEISBROD A,** - Fluids
in granitic environments

The very general fact of spatial relalions belween
granitoid intrusions and vlrious kinds of ore
mineralizations have from long focused interest into fluid
behaviour in such magmatic bodies. Recently developed
tools such as fluid inclusions or stable isotopes studies

have provided a lII'Cl111th of new datl which give I better
insight into the fluid production and circulalion
associated whith lhe empl~nt of granilic plutons
and their cooling and further evolution.

Three successive generations of fluids will be
distinguished:

I. Magmatic fluids - Crystallization of anhydrous
minerals from the magma produces a water increase and
leads to the formation of a fluids phase co-existing with
the melt and cryslal (..~surgem boiling_ BuumAM,
1979; BUJ.NIlAM and ~tOTO, 1980). Few-direct initial
wilocs5e$ of lhis stage are pteSCnr.ly observed, because
of the frequent recrystaUizatM>n of the melt inclusions
(NAUJ\.KlVet al. 1977). Inclusions ahibit silicate crystal
with" fluid phase, and sometimes Ihree phases (at high
temperature): IWO immiscible meltS, a silicate and I saline
one plus I fluX! phase (REYF and BAZlIEYEF, 1977).

H.I.. At the: end of crystallization, It lasl, magmatic
fluids are exsolved and may be studied for themselves.
Un{ortunately, then: is a poor record of such fluids,
either because of a lack of trapping or because they wen:
not sought for (or were not recognized). Nevertheless,
Ihere are at least three situations where the expression
of late magmatic fluids was clearly observed:

in boron enriched granitic systems, unmixing of a
B-rich.cjucous brine (up to 60% eq. NaCl) ulocally
observed, and is refle.cted by the crystaUiullon of
.. quarlz _ tourmaline_ or .. flour_ rocks frequently
occurring as brlcdl pipes (Cornwall, Bolivia, for
instance) (CHARoY, 1979; GRAm et al., 1980);
in porphyry copper innusives, where these fluids are
complex brines, characterized by their high
temperature (600°C and more) and high KlNa ratio
(Ror.ml£R, 1971, EA~LOr., 1978, DENIS et aI., 1980;
RAMIlOZ, 1979);
in sodalithic granites, such as the lkauvoir granite
at Echassieres; these late magmatic fluids appear
enriched in Li and F, and are also chancterized by
their high temperalure (closoe to the lowered eutectic
of. ,60-,aooc of the F·li-enriched magma) and
high KlNa ratio (AlSSA, 1978).

In lhese t"..o late examples, boiling of exsolved brines
(so called secondary boiling) is a common fealUre. In
every case, the early circulations of these Iale magmatic
fluids mark the beginning of rather long.lived
hydrothermal circulations involving fluids o( non·
magmatic origin.

Il.b. Even in the absence of evidence of late
magmatic fluids, early interactions of aqueous-dominated
fluids coming from the surrouoding of me intrusions is
often recorded and sometimes sptttaeuIarly; soch is the
case for:

the 8~izcnuation prottSS, involving .meteoric_
WlItet'S (JACXSON el al., 1982) .It high temperature (up
to 500-'~C) (CHAJ.OY, 1979);
the reducing effect to COrCH. aqueous fluids
evolved from graphile·rich gneissic k\ocls into the
alaskitic magma of ROssing, yi~lding the massive
crystalliution of uraninite (CUNEY, 1980).

Fluids evolved from devolitization of (-rich
(mela)sedimems are a rather frequent compound of high
temperature fluid circulations in granites, as exemplified
by those observed in the imragranitic contact zones in




