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incrasing influence of the ok! crust on me composition
of the granitoid magmas.

In contrast, in the northern Andes, a Pacific isbllld
arc taTanl: was lICCJ'Cted imo the true continental margin,
affording a sharp conlr..,;( bf;twecn the: voluminous,
compositionally expanded, I-type granitoids of the
liminal environment, and the small volume of
compositionally restricted M-types of the oceanic arc.

Thus, overall, lhe evolution of the Andan batholiths
provides a model for the origin of one type of gnnilic
roclu at an active, continental plate margin. It is the
thickness of the continental crust, combined wilh high
heat flow, which provides the condilions fOt especially
vipous mcl.ting. During the extcnlion-.l phase new aust
was gcntnlted by extraction of a basic progenilor from
Ihe mantle. !ben rclalivdy mild phaJe$ of compression
both triggered the remclling and generation of major
batches of magma, and suHiciemly sealed the thickned
crnstal carapace to provide the incn:ased travel distances
and times necessary to advance the differentiation
process.

It is doubtful whether such a Pacific·type margin
environment, with iu voluminous prOOuction of K.poor,
Ca-rich granitoids, ever formed an importanl element
in Ihe geological evolution of the European crnst.

• Univtniry of~. UJ(

PuPlN ].1.. . Gronites as indicators in
paleogeodynamics

The typologic study of zircon populations (PuPlN
1976; PuPlN and TURco, 1972, 1981) is more and more
employed to solve problclIl5 deali"i with endogenous or
exogenous petrology (j.e. plutonic and vokanic rock
petrogenesis, origin of ortho and para.dcrived
mcumorphic roch, origisl of dClritaIs in sedimemary
roclu, IDClaIlogcncsis associated with magmatism...).
Among them, the use of gnnilic rocb as magmatic
indicators in palcogeodynamia seems to bf; one of the
most fruidul in the future.

Genetic dwi£ication of granites using the typologic
diagram (1"uPIN 1980, 1981a) is onc: of the most powerful
concerning the discrimination of anateetic mohilisates,
mamle derived granites (alkaline, lholeiitic) and hybrid
granitic roclu (calc·alkaline s.l., K·cak-a1kaline •
magnesiopot8S$ic and K·subalkalinc • ferropotassic)
where sialic crust and mantle materials ratio vary Jarsdy.
The origin can be determined even on liltle,
holnCJBCncous and/oe altered bodies in a very rapid and
easy way.

Thc mean po.ints distribution of ziram popuIations
from granites sampJed in the same: arca visualize very
clearly lhe contrast previously mentioned by PrrcIlEJl

(1979) for acidic magmas in_« alpinolypc., ..ndinotype.
and «hercynotype .. enruorunents. Moreover, the
comparison of the differem typological characteristics
(mean points (A,T), typological evolutionary trends
T.E.T.) lead to define magmatic zonings in ancient
orogens (PuptN 1981b, 1982, 198'). lbe nature and

compluity of these zoninas arc depending upon
numerous factors, i.e. dunlion of subduction,
impom.ntt: of the compressional and tensionallectonK:s,
structural lcvd of observation.

Several uamples of magmatic zoning arc proposed.
They arc characteriud by the abundance or scarcily of
granitic bodies and/or associated rhyoliles, the
importarn::e of crustal anatexis, the temperature and
water content of the melts - cspecialJy oonccrning calc
alkaline granilcs -.

Cenozoic:'pedod, Mexico, New Cakdonia, Western
Alps, Elba·Tuscany, Aegean Sea.
Hercynian cycle: french Massif Central, Briltany,
Conica-Pmvcncc, Morocco.
Caledonian cycle: Bc:lgium.
Brum.n cycle (late prccambrianl: Southern Brazil.

The complete zoni"i is gcnerally characteriud, with
more or less overlapping, by the follmving succession
towards internal zones:

1) Calc-alkaline granites derived from water rich
magmas; tonalites.

2) Aluminous anateetic granites (linked with collision
processes).

J) Cale-alkaline and K<alc-alkaline granites derived
from «hotter and drier .. magmas.

4) K subalkalinc granites: (alkaline gnnilesl.
From the groups 1 to 4, an intteasc of T indices of

popuIations u rcgistre:l. The T values of caJc:·alkaline
granites arc higher for active margins with a long
duration of lne subduction process than foe collision
following limited subduction zone.

The use of such magmatic indicators is of interest
notably for the study of very complex orogenic domains
as i.e. the hercynian belt in western Europe, the
patchwork distribution of the magmatism probably
resulting of the working of several microplates. Thus,
acid magmatlsm is likely to provide excdlenl criteria of
polarity capable of solving the problems of
palcogeodynamia.

REFERENCES

P!To<Ea (1979) .]. Gcol. Soc. l.onlIon. U6, 627.662.
PuPn< (19161 .~ Doel.<:. Se. Uni.... Nitt CF_I. 39-4 pp.
I"uPu< (19801· Contrib. M~ ........,1.. n, 207·220.
Pum< (19811) . CR. Acad. Sri. Paris 292 (Ill, 40~·~.
/"uPl...- (l981bj. C.R. ""cad. Sd. V_is 2')} {ll), ,97.(,()().
PuPlN (1982) . Intern. CoUoq. ..Pitr%tk d V«hl".~ .us

g"",iIOiikJ., C.N.R.S. Clcrmom·Fcrrond.
I"uPrn (l98~) . Sch1llciz. mine...!' pcnOl. Milt. M, 2').:J6.
PuPJ", ......DTult(:O (1912) - BuU. Soc. Fr. Mintra!. Crist.uo.r. 9'.

Hll-n9.
PuPn< A..'<D TIlSCO (1981)· BuD. Soc. Ft. MintraI. CrisWloF. IlH,

12~-1H.

e IAonloft- dt Pit~ etM~.U~tidt Nitt
(FtaD<'C").

PuZIEWICZ J.• - Origin ofa gradualrransition
of the Koimice granodiorite (Sudetes. SW
Poland) into its wall rocks

The Koimice granodioMle forms a few·melers thick
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Jw:et embeddM in rocks composed of lllDphibolc mdlor
pytoxcne, feldspan, biotirc and qlat1:l:. The country
rocks originated through I high level ,hermal
metamorphism of t clinopyroxenc-p1agiocWe-biotitc
rode (v.ugnmte) and their mineral assemblages indiau:
• d~ of temper_toff: of this metamorphism
outwards the gu.nodiorite. At the COntlct the
granodiorilc gradually passes into its country rock
through a few meters wide transitional zone. The
granodiorirc and the transitional zone exhibit well
pronounced. deformalional structures (shear zones,
foliationl generate<! at both magmatic aOO post-magmatic
stages, whereas the rocks shulled outside are nOl
deformed,

The granodioritc WIS crnpIacaI and C')'Slalliz.cd during
deformation of cmbeddi"i series. The magma and the
hot grmodioritc soon after its crystalliution were soh
danenu in an es;poscd in Koimicc rock asscmbIage, and
the deformation 1I/1.S conccnlrlred in them. The
ttaruitional zone between the granodiorite and iu wall
rocks is therdore indie-tive of processo::s laking pl~
It the contact of magma and solid country rock during
deformation. This zone mighl have been produced by
magma contaminatiop by grnns coming from the
disinlegrated country rock and, further outside, by
penelrative infiltration of magma into weakened and
kx»ened country rock. The action of tectonic stress
(shearing) seems to be a prerequisite for the formation
of the transitional zone. Similar transitional toneS
occurring at ContliCts of mag1l1l1tic intrwions with rocks
lacking thermal markers (e.g. quartz.feldspathic·ones)
may be much more difficult to imerpret.

• Inll;n" fUr Kris'alIcw~ "nd ~~. Utlivasi,i,
Ilannovn . Wdfenpnen, 1· )()OO HIOIIZlO'.'U I, F. R. GmDan,..

ROTIU1lA A. *. BARGOSSI G.*. CAJRONI V. **.
D'huco C.*. MACCARRONE E.*·*
Petro/ngy and geocbemistry of late-Hercynilln
granites from the Western CentTal System,
Iberian Massif

A geological, petrographic and gcochemical study
involving mineral chemistry, zircon typology, whole·rock
major, trace and rare earth element data, has been clllTied
oUl on the granites occurring NNW of Bcjar in the
weSlern zone of the Spanish Central System. These
COlUist mainly of hydiomorpiUc and pot"JiIyrilic·text~

biotite monzogranites-granodiorites, with minor
muscovite ::l:: cordicrite.bearing Iypes, c1cary intrusive
at high·le\·eI into a thick seq..ctlCC of greywatke5 and
pelile5 metamorphosed at greenschisl faties and
cordierite ::l:: K-fddspar.dch migmat.ite5. Spatial
distribution of me muscovite :i: cordierite-bearing
granile5 shows no correlalion with proximity to lhe
migmatite contact. Magmatic te:llured mafic
microgranular enclave5 commonly occur in the graniles.

The texlural and compositional evidence indicat" a
magmalic origin for plagioda.se (well zoned up to An6I;
synneusis associations; etc.), biotite and partly for

muscovile; oordierite 1l1l1y be primary and putly exogenic
in origin.

The che:mical data show the following: I) moderately
peraluminoos Iypology for both granite types, more
pronounced in the muscovite ::l:: cordierite facie5
(NCNK _ 1.9 vs. 1.13; normalive C • 2.J6 vs. 1.99),
which is also more acidic (SiO; _ 70% vs. 68%); 2)
different variation trends rather seatlered in the
muscovite ::l:: cordierite granile5, linear and in some
instances compalible with a fractional crystallization
process in the dominant biotite granites; 3) LREE·
enriched pluems with moderate 10 pronounced negative
Eu.anomlly (0.:5 to 0.2'), t0111 REE decrelsing with
differentiation and higher HREE fractionation
(GdNiYbN .2.26 vs. 1.84) in the muscovite ::l::

cordierile granites.
In the zircon typologic grid (Ifter PuPlN, 1980) the

biotite granites plol in the domain of lhe hybrid calc·
alkaline grtnitoids and. the muscovite :k cordierite types
in that of lhe aluminoos 2IlItectic granite5. Bi01ite
gtllnite5 enclosing xcnocrystic cordierite do also occur.

The field, petrographic and chemical data rule OIIt
genetic proceues involving a unique homogeneous sourtt
and suggest, in agreement ...·ilh available initial Sr·
isolopic composition (0.7094) for granite5 from the
Eastern Cemral System, an origin via mande--eruu
mixing processes. Furlhcr data, especially iSOIOpic, are
necessary 10 conSlrain the granite genesis in terms of
source materialanO to choose between: (i) an intracrustal
melting process triggered by rhe coeval lIScent of mantle
dcri~ magmas (Appinitic suite of Spanish Authors) and
involving an igneous.sedimentary composite 5OIITC'C and,
(ii) an interaction of differentiated mantle-dcrived
magmas wilh austal materials.

ROTIURA A.*. BARGOSSJ G.*. CAJRONI V ....
DEL MORO A.*··, GRASSI G.*.
MACCARRONE E.****. MACERA P.·**,
PAGLlONICO A.***·*, PETRINI R.***.
PICCARRETA G.******, POLl G.·****·*
Petrology, geochemistry and petrogenesis of
late Hercynian granitoids from the Southern
Ca/abrilln «Arc» (Southern Italy)

The late Hercynian (29:5·270 Ma; Rb/Sr and U/Pb
minera.l qes) granitoids occurrina in the Soulhern
Ca.labrian ..~. have been studied for~ chemistry,
major and lrace elements, REE, zircon typology and Sr
and Nd isotopes.

Two disrinct graniloid associations, both in time and
space related and generally intruded It high level, hive
been distinguished: i) calcalkaline, compositionaJly.
expanded (Si01- 48-72%) and biotile·dominated;
n% of the plutonic tocks; ii) peraluminous,




