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• Diportimm'o di Scitnx ddbo Ttll"ll. Univenit~ di Mil.no
(Italy)." Di~timentodiChimn Ge""raIc:, Uni\'Cl'Sit~ d.i Povi•
(ltalyl.••• Dir-nimen,o d.i Scittuoe deU. T.,..,.,.. Un~~ di Povia
(Italy).

It is Suggesled that the diSlioct magma Iypes
underwent a complex history involving partial melting
of different sources and crystal.fr-etiORation ('"
assimilation) processes. lne Mergono granite is
tentatively related to the appinitk dyke intrusions during
the pre-uplift period.

BoRlANI A.... DEl.. MORO A.., GIOBBI

ORIGONI E.... PtNARELU L.* - RbjSr
systematics of the Hercynian plutonites of
MOJJiccio dei lAghi
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HYGE diuribution demonstrated that a simple
petrogenctic model cannOI accOUnt for the diHerem
intrusions. Diagrams based on incomplllibte and
incompatible-wmpatible elements indie'lIe that the

F. j

different rock types amnot be related by fnaclional
crystalliZllltion, nor ind~ can all be: related by different
degrees of partial melting of a single source.

REE patterns for the different plutonic bodies are
reported in Fil" J:
- Mr is high y LREE enriched {La-Srn <loo-}, x ch)

compared. to HREE (Tb.Vb 26·)0)( dd and displays
high overall REE fraetionation (La/Yb > 30) and
no Eu negative anomalies;
Mn is dtaracterized by LREE eruicM:l patterns (La·
Srn 19'-40 x ch; 1b-Yb 2s..18 le dl); thr: J.....,IYb nlios
range (rom 12 to 31 and I!le HREE paUUIl$ are
significantly fraction.Le<! (1'b:JYbN - 1.4-2.1);
significant Eu neguive .nomalies appear
(Eu/Eu· ...1-.7);
WBM shows moderate LREE enrichmenl (La·Sm
128·40 II ch) and ~light HREE fraction.tion
(TbJ'YbNili: 1.2), very low La/Yb ratios (6·8) and
large Eu negative anomalies (Eu/Eu· .. .2. .4);
PB is characteri:l;ed by large Ce and Eu negalive
anomalies and~ ratios < I.

,

The Late-Hercynian calcalkaline plUlonites of
Massicdo dei Lagh.i consist of conspicuous gl"llnite bodies
and of row of dykes and stocks of basic·to-intermediate
rocks, closely connected to the "CMB. (Cossato .
Mergoz:w . Brissago Line. teclonic contact between
Serie dei Lashi and Ivrea-Verbaoo Zone). 1lle lauer are
kind~ of the lridl and Scotcidl .. Appiniteu.

Four whole rock5 sample of the Momorfano granite
rield llll isochron of 283 !i 14 Ma with a Sr I.R.... 7098
!i 5; this age is conformable. whithin the analYlical
error, to that measu~on a biotite of the same granite.
lbe age of the biotite from a granite porphyry dyke.
cutting across the N contact of this pluton, is
significantly younger (274 !i 8 Ma) .

The muscovite of a pegm.tite from Monte Zucc.ro
("CBM.) yiekls an age of 259 S 8 Ma, which is
significantly lower (from the radiOl1lttrical point of view)
than the ca. 279 Ma obtained on the same minttal phase
in the high-g~e country rock (kinzigite). lne age of
the biotite from the same lcinzigite is ea. 213 Ma. whilst
those from two Appinite umples of the same exposure
are 196 !i 7 Ma.

1hc biOl.ites flom three Appinile ~Ies of Vahesia
(SW along lhe: ..CMS,.) give ages ranging between 214
and 240 Ma.

In the Alzo-Roccapietra granite, lhe biotite from Pena
(W shore of Lake Orta) gives a Middle·Permian age of
ca. 267 Ma, whilst those from a graT,lite and a
microgranite at Roccapietra (near the "er-m.) give
significantly lower ages of 216 and 233 Ma resp.

Ages older than 275 Ma, measured on whole rocks
and on biotites, probably approach the inlrusion age of
the individual plutonic bodies. Instead, the mineral ages
of lhe melamorphites and those of the plutonites near
the .. CMB.lower than 270 Ma, an: clearly influenced
by the po5l-Permian rquvenescence of the ..CMB,..

Assuming a generalized intrusion age of 290 Ma and
behaviour as a dosed system for the Appnites of Monte
Zuccaro and Va!sesill, the ealeulllted Sr I.R. ranges
between.705 lllld .7105; the lowest values are those of
the Monte Zuccaro samples.

Thc inverse relationship between the Sr I.R. and I/Sr
for both groups of samples, is in agreement with a model
of magma genesis requiring interaction between a mafic
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suocrustaJ magma and a CTUUal component with a lower
concentration of Sr and higher isolopic composition
(> .710:5).

The Sr LR. of the: granites (s.s.) is rather conStanl
around .7100. This excludes the: derivation of Iheir
parent magmas from a fehic crustal source
(metasc:dimc:nu or mctagranitc:s), confining a hypote:tical
crustal protolith to inlermediate or malic rocks.

The Sr I.R. of mafic dyke of the Montorfano grtnile
is similar to Ihc: Iowesl values of the Appiniles, assuming
an inlrusion age of 290 M•.

1bc: disturbance of the Rb/Sr syuemalics, inducal by
the cpisrenitiudon of lhe: .g.rec:n granite .. of Mc:rgou.o,
seems to be mostly due: 10 remoVl.I of the: I1kalinc
element.

o lsJifUlodi Gftx,.......iI c: Geochlmk. hocopin del C.N.R..
Pi.. (I(aIy). O. Dipu<immlO di so..-o.u. T.,.,... Univc:ni(i dqIi
SlUdi, MiJano Ou,I,).

BRlGATn M.F.*, CASARl L.** - Ch/orites/rom
cobalt-pyrite horizons. Upper Martel/o Valley
(Alto Adige, Northern Italy)

Chlorite occurs in the: pyrile·rich phyUitc:s and
quarlzites in a seclion cropping OUI around Rifugio
Borromc:o and included whilhin Venosta VaIky phyllite
formation (Austroalpine cryStalline: basamcnt).

The purpose of this investigation is to examine the:
usefulness of chlorite as pc:trosenetical indicator in this
setting on tl\c: basis of systematic cryuaJ chemical
variations related to spatial distribution and mineral
assemblages.

To this end, twenly selc:cted samples were sludied by
microscopy, X.ray diffr3CIion, thermal rrG and DTG)
and el«tron microprobe (EDS and WDS) analysis.

Ch/orite occurs as fibrous crystals in layers that consist
of imergrowth with muscovite and/or clhloritoid. or as
disseminated crystals in the quarzitic groundmass.

X-ray study shows that the chlorite is structurally of
the lib polytype, intergrown wiht Ib polytypc: in some
samples from chloritic schists in the upper section. This
first is the most stable structure of relatively high
temperature, the latter can be a metastable form of lower
temperature. The presence of Ib polytype can indil;ate
a lower grade process. Unit cell dimensions are closely
linked to tetrahedral le parameter) and to octahedral (a
and b parameters) populations.

Chlorite chemical data show that all samples of
Borromc:o section are Fe-ehamosite end members; they
have a rc:lativc:ly dose mmposition and are strongly
affected by ore mineral assemblage, while the chlorites
from neighixlring phyllites arc:' mOlitly Mg.rich.

o h,i'u.odiMi~iI~ Pt-.roIosil dd/·Uni"""i.i diM~
. Vii S. Eufernil, t9 . ~ 1100 M~ (holy).•• b,ituto d.i
MinttaIosil dd1·Un.ivwsit~di F......... eo..... E=le: I d'Enc:. 32
• 44100 Fn-ran (holy).

BRJGATll M.F.*, GREGNANIN A.** . Crystal
chemistry of ingeous rock biotites

A rc:presenlative collection of J04 selected biotite
analyses for 17 chemical variables (AIIV, FelY, Alv"
Fe"l, Mg, Mn, Ti, Li, Na, K, Rb, Ca, Ba, OH, F,. C.l,
8) were used. to verify the existencc: of charactenSllc
variation pallerns in the: crystal ch~mislry of ig~
bioties in relation to geological selting and chemlslry
of parent magmas. To this end statistical analys~s ~nd

chc:mographic methods \\'Cfl' used. 'Jl:ac:~c:d b.out~
\\'ae grouped, with an •• priori .. crttc:non,.ln voJ~
types: rhydiles, m)'odaciles ancltrw:hyrhyollles, dacill:S
and trachytes, .. andesites., trachybasaln .and
nephelinites and in plulonie types: gllnlleS,
granodiorites, tonalitc:s, morites, .gabbnn ... No other
groups; could be defined owina t~ thi: ~ho"agc:. of
analyses. Graphic methods substantially faded (0 gl\'e
a clear distinclion among biolites due: to large overlap
and the: lack cl a univocal intc:rpretalion, $Iatistic2.l
analyses, on Ihc: contrary, ~"l..ed Strona chc:mic2.l
differences. Simple: nalinic2.l equations and proper
coefficients were found in order to evaluate the: power
of discrimination and to dassify unknown bioIites. lbc:
most importanl penologieal factors which affect ~ioI;ite

chemistry are rock acidity, temperature of crystallization
"od probably rode alkalinity. Olher fllClon, such as I
h 0 /0 and the: ~ncc: of other Fe-Mg minerals,l' l' ..----
C20 c"use more limiled va.riations.

• "titUlO di Mineralotia t ~ooIosia <kU'Uniw~ti d.'M~
. Vii S. Euft 19· ~IIOO Mo<kfta (hol,)... Diparm""n(o d,
Scio:n2eddbo T , Un.ivenili dqli S.udi· Vil80"i«Ui. 23· lOU'
Mihtno (holy),

BURllNI L.*, CAIRONI V.* - The Quama pluton
(Serie dei Laghi, Northern Italy)

l'h.:o; liule Quama pIllion (about) square Km) intrudes
the medium-high grade metamorphic rocks of the Serie
dei Laghi near its t«tonic boundary with. the Iv~ea.
Verbano zone (Cosuto . Mergouo . Bnuago hne:
CMB).

The country rocks are represented by intercalations
of Cenerigndss, Gneiss l\1.inuti, amphibolite.s and
orlhogneissc:s, all partly rc:mobiIi1.ed (Strona·Cenm zone;
N E and S of the pluton) and by kinzigites,
an'tphibolites and marbles (lvrea zone; W of the pluton).
In the country rocks microstructures suggest that two
thermal events followed the main Hertynian regional
metamorphism (about no Ma). The first one is
connecled with the basic intrusions (Appinite suite)
occurring near the COliSatO . Mergozzo . Brinago line:
and is reprc:sc:nted by remobiliutions of para- a.nd
onhogneissc:s \\1thin a distance of 2.' Km from the: CMD
line and by dehydration melting of Ms + Qz :t: Bi al
a &tancc: > 2.' Km. The sc:cond event is reprc:sc:nted
only by nc:oblastic biotile connected 10 an. ~Yl?Othet.ieal
Ihermomc:lamorphism inducc:d by the graruuc InlruslOn.




