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1.5 slaning material are very low, their role is not crucial
10 delerminc lhe formation of die alluauditc·likc
compound. 1be n.ture, and the r.tios of die major
divalent cations of lhe starting material, ho""cver,~m
10 constitute a critkal prerequisite during the reacdons.
Additionally, OUT experiments corroborate the important
contribution of Fe in the trivalent statc: in the a11uauditc
structure type, as already claimed by MOORE (1971). It
is also nolewonhy 10 point OUt that zwiesdilc gives at
lOOO°C an allulooiu:-Iikc producl without Na, and cha,
wolfdlc is transformed into ,00 alkali-free a11uauditc'
like phase, bC)lh unknown in NalUre.
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FUMEy·HUMBERT F,'*, ORSINI).B.'* - Roko/
mingling and hybridization in the genesis 0/
composite dikes: the Capo CAvallo dike
swann, North-western Conica

During lower Permian, North- .....estern Corsica has
been the place of an importan calcalkaline magmatism,
which consists of:

lava flows, ranging in composition from andesite to
rhynlite. 1lIr intermediate compo5ition lavas, conlain
dark microsrtnular enclaves (autol.i1hs). Rhyolitie
lavas, mainly ignimbritK, rqx-csent the IlISt volcanic
event;
a dike swarm, composed of microdiodtic to
microgn.nitk rocb, which 5CeRU likdy to be the
fceding piJlC$ of the lower Permian lavas.

In its western part, this dike swarm shows numerous
composite dikes consisting of a central porphyritic
microgranite (about '0% phenocryst), bounded on each
sidc by microdioritic to microtonalitic dark margins,
Microgranite and basic margins arc both characterized
by the presence of autoliths. The main feature of Ihe
dark margins is the existence of twO different populations
of plagioclase phenocryus who$e compositioru are An
269b and An 8O'lll,

The modd W'C favour, is mal a sing.le magma mixing
event takes place at depth, during the injection of an
andcsitic magma in a granitic magma chamber.

This mixing pnxess leads at once to the development
of basic pillows and then, as the physicochemical
conditions evolve, to the formation of an hybrid magJIUI.

This hybrid magma rises al first, and is followed by
the microgranilic mush which eviscerates the still
uncosolidated hybrid dike.

During its ascent, the hybrid magma undergoes
flowage differentiation, and then in situ mechanical

interactions with the microgr.nitic core. 1bese two
processn indllCC composilional diversity of the dark
margins.

Finally, in view of its great abundance of phenocrystS,
the microgranitic magma would probably never have
«:ached such a high level into Ihe crust, without the
triggering effect of the andesitic injection.
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GARClA-CASCO A. '*, PASCUAL E,*, FENOLL

p,** . Petrology 0/ a cordierite-bearing
monzogranite and Ietlcogronite pluton 0/«Los
Pedroches» batholith, Hercynian Massif,
Spain

The Sanla Eufemia pluton is part of the composite
magmatic as.socialion of '" Los Padroches,. batholith.
localed in the 500them branch of the- Central Iberian
Zone of t~ Hercynkan orogenic belt of Spain.

This high-level, postkinematic balholith consists of
three main lypes of plutonic rocks: biotite • illnphibole
granodiorites, biotite·cordierite porphiritic
monzogranitcs and cordierite Ieucogr2Tlites, inlruding
one each other in the listed order.

The plulon consists mainly of monzognnites and in
a lesser extent of leucogranites, bolh peraluminous in
character. Different kinds of scarce enclaves ate found
only in Ihe monzogranites. Biotite-plagiolase-eoordierite
and fine grained porphititic monrogranite enclaves are
considered as oogenetically related 10 the moru:ogranile
facics (rcstites and autoliths, recpeclively). Enclaves of
external origin are some hornfdse type ones and some
of intermedi.te plutonic type related to the granodiorite
facics of the bf,tholith.

The struaunl, pet:tognphiea! and gcochem.ical study
of the whole: types of rocks shows a romp/« evolutionary
nary of the p1utan. The diffetcfltiation mechanism that
can be involved in the monzogranile swte are the degree
of mixing between non-minimum mdts and restite
crystals (mainly biotite and plagioclasel and fractional
crystalliution. The restitc-Iiquid mixing mechanism is
deduced from the presence of the biotite.plagiodase.
cordierite enclaves, which are interpt'ded, alleast in pan,
as restite material. 1bese enclaves have mineralogical
characteristics very similar 10 the porphiritic
monzogmUtes, excluding modal abundances, and
gcochemica1 anom.aly in some incompatible trace
c1ements (Li, Rh, Cs, Nb, Sn, W, Be, F) !hit SU88CSt
lhat the btolite is the main carrier of such dements in
both the enclaves and the roonzo.granitcs. So, the
geochemical features of the monrogranites are
interpreted as the result cl a mo«: or 1t:SS modification
of a monzogranitic parental magma, direct product of
partial melting of a metasedimentary source region.

Their derivation from mon: basic magmas, such as the
one which no..... represented by the gtanodiorite facies
of the batholith, through processes of fractional
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crySlalliution are not considered ~Iiabk.

The ultimate produc:t of magmatic evolmion is the
segregation of a water-saturated, very mobile, residual
liquid in the final kvd of inlJUSion of the p1uton. The:
consequence is the emplacement of leucogrtnite masses
and dikes Ind the exsolution of I supen;ritical fluids
phue, k.ding to I slight lutomc:tl$Omatism with
recryualliution of some mineral phases (muscovite,
a1bite, qUlm:, tourmaline, lcpu) and the geochemica1
~mobiliution of some trace dements.

This solvus late process of fluid-solid interaction is
directly linked with the formation of periplulonic
wolfamite-at'$C'flopyrite-quaru: veins.
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GHOSE S.*, WEBER H.P.**, McMuLLAN

R.K.*** - A dynamical model for the PI-ff
phase transition in anorthite, CaAI;rSi20s:
evidence from neutron structure refinements
above and below T"

We propose a dynamical mOOd f~ the pT.IT phase
transition in anorthite at '14K, which is fint onkr
(newly second orderl, driven by: (a) a soh mode
mechanism (most likely inVQlvinI I ~ne boundary
phonon) C!.using the aluminosiliclte fraIneWork to
Ipproach 11 SYIlllDelry as T ... T<' followed by (b) an
onkr-disordcr mechanism, Which involves dynamical
inlerchange of the Ca atom configurations [Ca (ooo) ...
Ca (DiD); Ca (zool ... Ca (noll due to br'Cathing motion
type fluctuation of the framework. The: IT structure
above T< is a statistica1 dynamical I:!.erage of the very
small anti.phase c. domains of P I anorthil~ with
ordered and anti-ordered Ca atom configunnions related
by 1/2 [P ... b ... cl. The: residual intensity of c. ~flection
(X'Tay, neUlron, electron) above T, is due to the
p~sence of very small dynamically mobile c. domains
and is elastic in nature.

Strong evidence for the soft mode mechanism is found
from a neutron structure refinement of pure anorthite:
(Val Pum~da) at 493K (pT, 9827 re£[ections,
R • O.Q?'), whe~ the: framework atoms c10sey approath
the: 1I symmetry. The calcium atoms and the
surrounding oxygens show unusually high anharmonic
thermal vibrations ()rd arxI4th rank tensor components)
confirming the breathing motion type lattice: fluctualions
just below T... A nllC'tron rdinemcnt at ,,4K OT, 3489
re£[ections) indicates a virtually body·centered
a1uminosilicate framework, where the calcium atoms
rdated by the pseudo bodJ-ce:rller still show oonsidenbk
scli"ing. An averaged 1I sUUCt~caJculated from the
PI d!ta at 49)K yieds a structure virtually identical to
the 11 Struct~ 11 ,,4K. RCKatCh supported by NSF
(Geochem..islry)grant no. EAR 8417767 and ooE (Div.
Mal. sa.) COntract no. D£·AC02-2T6CH 00016.
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GIOSSI ORlGONI E. *, BocCHlO R.*, BoRlANl
A.*, CARMINE M. *, DE CAPITANI L.* ­
Appinites and mafic dyke swarms ofSerie dei
Lagh;

1be cxtensiona.l regime, C'Stablishal in Late-Hercynian
tim~ near the .. CMB .. (Cossato-Mer,gozzo.Brissago
Line, tectonic boundary betWC'C'n Scrie dei Laghi and
Ivrea·Vcrhttno Zone), allowed the emplacement of small
otlcalkaline basic·to-intermediate intrusi\!\" bodies of IWO
main types:

1) a row of stocks and dykes, vc:ry similar to the
Appinites of Scotland and Ireland, occurring along the
CMB mostly on the Serie dei Laghi side. Pseudo­
bre<:ciated dykes are present in the Brissago and M,
Ce:rano areas; the Appinit~s of VaI d'Ossola eonsist of
stocks of medium.grained hornblende bearing
gabbrodiorite with acidic differentiales, whilst in
Valsr:sia they show mo~ anhydrous paragcneses and
contain restitic minerals. 1be heat carried by their
intrusion induad I penial mdting of the gnc:issic country
rocks of Scone dei Laghi between VaI d'OssoII and
Valsesia, which implies a ralher deep seated
environmenl;

2) Several dyke swarms intruded before, durina and
after the emplacemenl of the grllllite batholith of Sene
dei Laghi. lbe dykC'S lite dark coloured and very fine
grained (they were therefore described. in literature IS

.. lamprophyrC'S.), rarely composit~ dykes are pl'CSC'nt.
In some: cases the dykes show dUlled margins or evidentt
of partial melting of the adjacenl rocI< indicating I very
high intrusion temperature.

On the: basic of Slructural evidence, it is possible 10
distinguish a subgroup of vertical N·S dykes connected
with the N·S fault system of Valle lntrasca, probably
emplaced at the same time as the Appinites, in the
compressional regime lhat produced the Pogallo Line.

Another subgroup of dykes with more dispersed
orientation,.but with dominating NE-SW direction, is
intruded in the schists NW of the Montorfano pluton
(Valle San Bernardinol, in structural continuity with the:
gnanilic batholith of the Serie dei Laghi. Their intrusion
occurred in an extensional regime as suggested by the
coincidence of the attitude of the dykes with the: planlr
discontinuities of the schisu. These dykes could
represent the penelration of mafic magma. through
fissures into the roof of Ihe lISCending batholilh; this
is stJgge$ted aUo by the pnscnce of a deep hydrothcrmaJ
a1tet1l.tion, which witnesses I conspicuous fluids
circulation above the grtnite bodies.

11lc general chemical features rcveaI that both
.Appinites .. and malic dykes lite typical of orogenic
magmatic series, as shollm by the cakalkaline t~nd of
the AFM diagram. MgO, Alp" Cr and Ni, pIoued vs
D.I, Suggesl a probable origin from a single parental




