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chiefly rclal~ to [he rdative volumes of the two
components, 10 their compositions, and to their physical
properties (e.g. temperature and viscosity). During
crystallization cllhe magmas, mixing med1anisms dUlIlge
beaause r.he5c factors vary.
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BARBARlN B." . Use ofzircon typolcgy to solve
some granite problems in the Massif Central
(France)

Usc of the ~ircon morphology method (PuVIN 1976
& 1980) facilitates solution of several kinds of regional
problems related 10 the petrology of granites in the
Massif Central. This method, based on the relative:
development of the main faces of zircon cryStal, is simple,
fasl, and relatively e<onomic.

The zircon method commonly reveals a determinant
argument or represents an additional constraint in
comparing granites exposed in the same area. Thus, this
method pcrmined distinction bclwttn Ine Margeride
porphyritic monzognmite with its various facies and Ine
other porphyroid granitoids surrounding lhe Margeride
laccolitn (UBOU£., 1982). Zircon morphology abo
indicales thal tne enclavd of porpn)Titie gnniloids
enclosed in the nearby and )'oungn- Velay ph.non do not
represenl fragments of the Margaide porphyrilic
monzogranite, but of other, dislincl porphyritit
graniloids (P\Jp[N. 1976; DE MoNTaAVEL, 1987). In
aIlOlhc:r cue. this merhod showed lhe idemilY of 1""0

plutons displaced by a major thrust fault (the: Gelks and
the Meymac porphyroid momogranites displd by dlC
Sillon Houllier; MEZUJ.E &. Nt..GJ.oNI 198}).

Furlnermore, study of many populations from Ine
same pluton gives an indication of lempenture and
composilion changes in the tnagnUl during cryslallization.
In lhe Hermitage two·mica granite (Forel). similar
varialions arc obtained from the populations of Ihe
contrasted fades of the plllton and from the successive
mnes visible in single crystals (BAIt8AIUN, 1983).

Study of lircons can also provide a general outline
of the magmatism in a large granitic arca. Thus, typologic
study of zircon popul.tions from the Forez granitic harts
allows the different plutons to be grouped intd tWO main
types, onc formed of hybrid granites and the other
formed of crusta! granites (BAR8"J.1N, 1983 &. 1984).

These data indicate that Ihe zircon morphology
method is a conveni~1 and useful tool in granite
pelrology. It complements the pclrographic and
gcochemicalmcthods, and oftm plays a fundamental role:
in either relating and discriminaling belwttn plutons.
It can be applied to a few granite plUlons or 10 a larger
area such l$ the Forez Mountain or the: enlire Massif
Central (PuI'lN, 198~).
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BATINI F.*, BERTINI G.*, DiNt 1.*, GIANELU

G.**, NICOUCII R.***, PANOEU E.*,
PuXEODU M.** - Geological model of the
Monte Amiata volt:ancrplutonil: system (Italy)

Geological. geophysical ,od petrologic data point to
the:pr~ of a gnmitic body bdow geothcrmal rqion
of Monte Amiala (Central Italy).

1) Geological dala: a broad am of ahoul 900-1300
km1 ceotererl on Moote Amiata \'01cano shoW5 a
remarkable rqional uplift of the P!.ioallC shore
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sedimeots up to 9'0 m (Fig. 1). 11lC extend of the area.
with major axes of 2~-30 km (NW·SE) aod 4~-'0 km
(NE.SW), is OOl\Sislellt with the: ernplacanenl of a large
iotrusive body in shallow levels of the crust. 1bc: uplift
bcgum during: lower Pliocmc. with a progradc regression
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Fig, J. Gravity profile" lr.~ ;n Fit!. I. 1: caleul"e4 g.avity. 2:
mU$u",d gNlvily.

of the Pliocene sea from an uplifted area centered in the
volcano zone. The temperature distribution below the
Piancaslagnaio field shows an updoming of the isotherm.
This thermaJ high is nOl related only to the present-day
hydrothermal circulation, but was probably present
during a previous stage of contact rnalamorphism, as
demonstrated by the distribution pattern of post-tectornc
green biorite in the basement rocks. Moreover
wollasronite ... diopside t epidote + K.felspar were found
replacing the primary paragenesis of caroonatic quartz.
phyllite ejected during a well blow-oUl from a depth of
3242 m b.g.1. (PC34 well), 2·4 km above the top of the
granite intrusion. Assuming a pressure of 850 bar and
a XC02 of at least 0.17 by analogy with the present­
day computed PC02 in the deep levels of the
Piancastl\Benaio area, we obtain a minimum temperature
pof formation of 5ooo·5500C, that indicates a fast rise
of hot fluids along major faults.

2} Petrologic data: a re-evaluation of the petrographic
data from the xenoliths present in the Mome Amiata
volcanic products (VAN BERGEN, 1983) allowed an
estimate of the poT conditions of the magma body. For
this purpose we computed in a poT diagram the
equilibrium conditions for the following reactions (Fig.
2): 1) andalusite ,::! sillimanite; 2} annite + qz + 1/3 O

2
n fay + 1/6 FeJO. + san + H 20; 3) Mg-Fe chI
(XMgchl .. 0.43) P: Mg-Fe crd + Mg-Fe 01 + Fe
spinel + H20; 4) mu + qz P: san + AI2SiO,; 5) mu ,::!

san + AI20, + Hp; 6) bi (XA,," 0.5) + qz + 1/301 P: 01
(Xv." 0.6) + Fe 0. + san + Hp; 7) Mg chi ,::! Mg
crd + fo + spinet + H20, consistent with the chemistry
and mineral composition of the xenoliths. A minimum
T of 575°C and pressure of 1550-2200 bars can be
estimated for the confining rocks around the magma
body (see shaded area in Fig. 2). Magmatologic data on
the rhyodadtic magma of Monte Amiata show a T of

8000·9000C and a P (load) > P{HP) .. 1000 bar
(BALDUCCI & LEOi'll, 1981). Therefore the roof of the
magma body should be present at about 6 km depth.

3) Geophysical data: seismic reflection data reveal
the cominous and widespread occurrence of a reflecting
horizon (K) of the «bright-spot» type all over the
geothermal region and for a distance of more than 10-12
km along the profile PIAI6, ending near PiancllStagnaio.
This horizon is present at a depth of 5·6 km. By analogy
with Lardcrello we inerpret the K-horizon as a fractured
interval filled with hot fluids, contact metamorphic and
hydrothermal minerals, generated (during granite
intrusion) in the uppermost part of the granite and the
basal levels of the wall-rocks. The strong variation of
the acoustic impedance is enhanced by the possible
pres<:nce of high melt fractions in the intrusive body.
In fact considering the very slow cooling rate of the
Tuscan intrusions (15°·20° C/Ma, at Larderello, DEL
MORO et aI., 1982) the young age od the Monte Amiata
volcanics (0.18·0.29 Ma, B1GAZZI et aI., 1981) and
magmalOlogic data, it can be concluded that the intrusive
body has a today temperature of about BOOO·8200C and
a melt fraction of 60·65% and a computed density of
2.15 g/cmJ. By integrating geophysical and geological
data a bidimensional gravimetric model of the volcano­
plutonic system of Monte Amiata (Fig. 3) is proposed,
with the following features: roof depth. 5·6 km,
T .. 820°C, d (magma) _ 2.15 g/cm" d {wall rock) .. 2.8
gtcml, shape of intrusion .. lens shaped or
mushoroomlike with possible thickening and roots just
below Piancastagnaio. This model fits very well the
gravimetric data, that show a negative anomaly in
corrispondence with the uplifted area.
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BELLIENI G.*, CAVAZZINI G.**, FIORETII

A.M. **, PECCERILLQ A.***, POll G.****
- The role ofcrystalfractionation, AFC and
crustal melting in the genesis of the Rensen
Massif (Eastern Alps. Italy)

The Rensen Massif is a Late Alpine (about 30 ma·
old) plutonic complex sited in the Eastern Alps. It
consists of rock types range in composition from diorite
to granite. These make up a typical eak-a1kaline series
which display smooth major element variations consistent
with a genesis by crystal fractionation. Sr isotope ratios
and trace elements abundances of representative samples
do not support this hypothesis and suggest more complex
genetic processes. Initial 81Sr/USr ratio ranges from
0.70766 10 0.70886 in the diorite.granodiorite range
whereas it atteins values of 0.71008 to 0.71078 in




