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RIASSUNTO. - Entro le metamorfiti paleozoiche
affioranti lungo l'Areo Calabro-Peloritano sono pre·
send numerose testimonianze di anivitii magmatiche
erciniche I' pre-ereiniche. In queslO lavoro si cerea
di foroire un quadro generale di questa auivitii
suUa base di aleune centinaia di analisi chimiche,
facendo riferimenlO specialmente agli elementi meno
mobili durante l'alterazione I' il metamorfismo.

I prodoni del magmatismo pre-ereinico (datazione
U-Pb su zireoni) e quelli passibilmente tali mostra.
no similitudini con le vulcaniti erunate in corri­
spandenza di convergenza di placche.

Le metavuleaniti I' le plUlOniti erciniche (data­
zioni paleontologiche I' Rb-Sr su biotiti I' su roccia
totale) sono rappresentative, in ordine cronologico,
di un magmatismo basico alealino di tipa .. intra_
plate It, di un magmatismo di ambiente orogenico e
di un magmatismo post·metamorfico anatenico­
crustale.

ABSTRACT. - Hercynian and pre-Hercynian mag·
matic rocks are widespread in the Paleozoic range
of Calabria·Peloritani region. On the basis of the
geochemically .. immobile It elements an overall
consistent picture comes oU!.

The pre-Hercynian meta·igneous rocks as well
as those which probably have same age display
similarities with the voleanites erupted at con­
verging plates.

The Hercynian meta·igneous rocks may be related
to the succession of the following magmatic actio
vities: alkaline .. intra·plate It magmatism, tholl'iitic­
<ale·alkaline orogenic magmatism, post metamorphic
plutonism derived from crusta! anatexis.

Introduclion

The Calabria·Peloritani arc is a structure
in which the piling of several nappes may
easily be seen; nappe structures of both Al­
pine and Hercynian ages have been reported
(AMODIO MORELLI et aI., 1975 and refe­
rences).

The products of Hercynian and pre·Her­
cynian magmatic activity occur in several
nappes formed of Paleozoic metamorphic
rocks. This work aims at the interpretation
of the available data on these materials, in
order to give an overall picture of pre-Alpine
magmatic activity recorded along the Ca·
labria.Peloritani structure. As a consequence,
some information concerning the features of
the Hercynian and pre-Hercynian orogens
will also be given. Atremion is drawn par·
ticularly to the meta·igneous and igneous
rocks which have been geochemically investi·
gated up till now.

Pre.Hercynian magmatic product8

A zircon age of 450 m.y. (SCHENK, 1980)
has been determined for one granulite.facies
metabasite from the Polia-Copanello Unit,
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Fig. I. - Location of the: area: 1) Tertiary and quaternary $Mimen!s; 2) Prc·Alpine and Alpine meta­
morphic rocks; 3) Mesoaluminous plUlOnic rocks; 4) Peraluminous plutonic rocks.

a fragment of the deep Paleozoic continental
crust now at surface. This has been inter­
preted by SCHENK as the minimum age for
the magmatic crystallization of the prololith,
although it might also represent the age of
a metamorphic event, presuming that the
pre-Alpine polymetamorphic model suggested
by DUBOIS (1976) and PAGLIONICO & PIC­
CARRETA (1978) is correct.

The metabasites interbedded with the me­
tasedimenrs af(' evidence of synsedimentary
magmatic activiry which produ~ sub­
alkaline basic volcanites (MORESt et aI.,
1978, 1980). Geochemical data show that

the protoliths derived from different parental
magmas. In the AI20H-FeO+ Fe20;t-MgO ploe
(fig. 2) of BESSON & FONTEILLES (1974), the
data points cluster in different homogeneous
groups displaying diverse affinities. Such a
diagram is preferred to lhe A-F-M onc,
owing to the lower mobility of AbOll relative
to the alkalis. Most of the rock.samples are
AI-rich and Ni.poor, and follow the trends
of the mCKIern volcanites erupling at con·
verging plates, whereas some rock-samples
show lower AI-contents relative to FcO +
+ F~,1 and MgO. ~ differences are
also evident in the FcO"" vs. FcO""/MgO
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Fig. 2. - AI,Q..FcO+Fe.<>.-MgO plot (BESSON ... FONTEILLEs, 1974): tholciitic and c:I.Jc.alkaline trends
of orogenic areas reported according to data from JACKES and WHITE (1972). - 1} Synsedimentary
metabasites of Polia.Copanello Unit (Calabria); unbroken line limits field of metabasites interbedded
with kinzigitic gneisses (n = 8); Dlher symbols indicate fields or samples of metabasites interbedded
with underlying strollalite·like rocks (n = 33); data from MORESI et al. (1978, 1980); IOPPOLo et aL
(1978) and unpublished. 2) Fragments of layered complex occurring at bottom of Polia.(.opanello Unit
(n = 27); data from MORES I Cl al. (l978) and unpublished. 3} Tonalitic gneisses of Polia.Copanello Unit,
data from LoRENZONI and PAGLlONICO (l970). 4) Tonalitic gneisses (circles) alld amphibole-biotite·be1Iring
gneisses {triangles) from Palmi-Bagnara area (Calabbria); data from ROTTURA et al. (1975). Dashed. area
encloses amphibolites from Aspromonte nappe auclorum in Peloritani area (n = 69); data from AnOlt.l
(1972); D'AMICO et aI., (1972); GURRIElt.I ... MACCARRONE (1978); FERLA ... AZZARO (1978).

Fig. 3. - Ti X 10' vs Zr plo! relative to syn·
sedimentary metabasites of Polia·Copanello Unit;
sponoo·dashed line contours dredged and driJled
MORB (DoNNELLY ... ROGEItS, 1980); spotted and
unbroken lines encloses AI·richer melabasites in·
terbedded with stron:llite·like rocks; dots and squares
represent AI·poorer metabasites interbedded with
overlying kinzigitic gneisses; crosses indicate some
retrogtessed metabasites interbedded with stronaliu:·
like rocks.

Zrppm

Ti . 10'

(FeO'" = total Fe as FeO) and Ti X 104 vs.
Zr plots. In the latter, the rocks poorer in
Al plO[ in the field of dredged and drilled
MORE (fig. 3). According to MORES I et a1.
(1980) the chemical features of these rock·
types may be due to pre-metamorphic al­
teration.

Both in Calabria and the Peloritani
Mountains other meta-igneous rocks occur,
the age of which is still unknown. They were
involved in the Hercynian metamorphism
and may be Hercynian or pre.Hercyinan in
age. In Calabria they occur in the Polia·Co­
panello Unit and the Palmi·Bagnara area
(Aspromonte); in the Peloritani Mountains
they occur in the Aspromonte nappe
aue/orum.

In the Polia·Copanello Unit fragments of
layered metagabbros occur at the bOrtom of
the sequence; dioritic-tonalitic gneisses lie
at the top. They display dear calc-alkaline
affinities in the Alt Oa·FeO+Fe203-MgO
plot (fig. 2). Furthermore, according to the
discriminant plots proposed by PEARCE and
CANN (1973) and PEARCE (1976) for basaltic
rocks, the layered metagabbros fall in the
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field of cale-alkaline types of otogenic areas
(MORESt Cl al., 1978).

Tonalitic gneisses associated with minor
hiotite-amphibole.bearing gneisses arc wi­
despread in the Palmi Bagnara area. They
probably originated from volcanogenic se·
diments (ROTTURA et al., 1975) and display
some cale-alkaline affinities (lig. 2): relatively
low Ti contents (TiO~ < 1 % in lonalitic
gneisses; approx. I % in malic gneisses) and
high Al contents.

Amphibolites, amphibolic gneisses and
augen-gneisses occur In the Aspromonte
Nappe of the Peloritani Mountains. The
former rocks occur as lenticular and stratoid
bodies of irregular masses, testifying to syn­
sedimentary magmatic activity; according to
FERLA (1974), they underwent Hercynian
and pre-Hercynian metamorphism. Chemical
data show that most of these rocks derive
from sub-alkaline basic parental magmas
showing affinities with arc tholeiites (fig. 2).
In addition some metabasites occur, although
further investigations clarifying their alkaline
or non-alkaline nature (ATZORI et aI., this
volume) must still be undertaken.

Augen-gneisses deriving from acidic plu­
tonic and extrusive protoliths are widespread
in the Aspromonte nappe.

Hercynian magmali8m

Separate intrusive and extrusive magmatic
activities are reported in the Paleozoic ter-

rains occurring along the Calabria-Peloritani
structure. These magmatic activities could be
classified as pre-metamorphic, syn-tectonic
and post-metamorphic, on the basis of both
geological and chemical features.

The assumed pre-metamorphic phase oc­
curred in the middle Devonian, as suggested
by the occurrence of Tentaculite limestones
(Peloritani) associated with the meta-igneous
rocks. The products of this magmatic activity
show alkaline features (fig. 4) characteristic
of an «intra-plate» distensive environment
(FERLA, 1978). Complete crustal laceration,
however, did nOt occur, as suggested by the
lack of Hercynian ophiolites.

The successive activity, testified by meta­
igneous rocks ranging from basaltic to rhyo­
litic compositions, is recorded in the meta­
sediments overlying the Tentaculite limesto­
nes (Peloritani).

This activity was synsedimenrary and
probably contemporaneous with the initial
stage of Hercynian orogenesis. The meta­
volcanitcs display mainly calc-alkaline fea­
tures (fig. 4) and are comparable with volca­
nites from orogenic zones. It is noteworthy
that they show overall high Zr' contents
(FERLA, 1978; ATZORI et al., 1979), similar
to those found in volcanites from active
continental margins (jACKES & WHITE, 1972;
PEARCE & NORRY, 1980). Similar metavol­
canites perhaps also occur in some Calabrian
tectonic units (FERLA & AZZARO, 1978; Co-
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Fig. 4. - Left: ZrjTiO, X 101 vs NbjY plO! (WINCHESTER & FLOYD, 1976); right: Zr- Ti j 100­
- Y X J (PUReE & (ANN, 1973) plot relative 10 Hercynian mela-lgneous rocks from Peloritani Moun­
tams. Spotted area encloses analysed mctavolcanitcs associated with Tcntaculite limestones; dashed area
represents field of meta·igneous rocks associated with metapsammites and metapelites. Various analysed sam­

'ples are ploned in the graphs. Left: dashed area encloses 71 out of 81 analysed samples (ATZORI
et al., this volume); right: as for spotted area n = 26, as for dashed area 11 "" 31 (FEkLA, 1978).
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LONNA et al., in preparation), but more data
are required to evaluate the possibility of a
correlation beN'een the metavolcanites from
Calabria and those from the Peloritani.

The post-metamorphic magmatism covers
the time interval from 297 C) m.y. to 238
m.y. according to BoRSl et a!. (1976), WIE­
LAND (1979), 5cHENK (1980). This activity
produced intrusive bodies having mostly
granodioritic and granitic compositions with
minor tonalites. Dikes of aplites, pegmatites,
porphyritic rhyolites and dacites cut the
plutonic bodies. The plutonic rocks intrude
low-grade and medium to high-grade meta­
morphic rocks, and belong to two separate
suites (PAGLIONICO & ROTTURA, 1979;
D'AMICO et al., 1981): the mesoaluminous
and the peraluminous suites (fig. 5).

t
•
j

.'
Fig. 5. Number of samples vs AlA/lCaD +
+ Na.Q + K.O) ndo plol of posl·mc:wnorphic
pluloniles (D'AMlco et al., thu volume).

The mesoaluminous suite is widespread
in Sila and the Seere over an area of about
1700 km~ (fig. ll, and forms composite
bodies of granitic-granodioritic composition
mineralogically characterized by the frequent
occurrence of muscovite, the scarcity or
absence of hornblende and with biotite as
mafic mineral (HI EKE MERLIN & LoRENZONI,
1972; LoRENZONt & ZANETTIN LoRENZONI,
1975; MORESI & PAGLtONICO, 1975; AMo­
DIO MORELLI et aI., 1976; BoRSI et aI.,
1976; CRISCl et aI., 1979; LoRENZGNI et al.,
1979; CRlscr et al., 1980). Melanocratic
xenoliths are abundant in these rocks. The
plutonic bodies formed through multiple
intrusions which were probably emplaced in

the Scrre area in the following order: tona­
lites, granodiorites, granites and micrograno­
diorites. The various rock-types display dif­
ferent geochemical patterns (MoREsl & PA­
GLIQNICO, 1975), showing that they cannot
be derived from a single parental liquid.

The values of the Srn/SrM initial ratio
(BoRSI unpublished data; ScHENK, 1980)
around 0.710-0.711, point to crustal origin
for the magmas which produced the mesa­
aluminous suite; these magmas probably
reflect different degrees of partial melting
from different source rocks whose compo­
sition is still unknown.

The peraluminous plutonic rocks outcrop
over an area of about 350 km~ along the
Calabria-Peloritani arc (FuLA & NEGRETTt,
1969; D'AMICO et al., 1973; PUGLISt e ROT­
TUkA, 1973; MESSINA ('t al., 1974; CRlSCI
et al., 1979; LoR:El>IZONI et aI., 1979 a; Iop­
POLO & PUGL!SI, 1980; MUSINA & Russo,
1980). Locally they intrude th(' plutonic
rocks of the mesoaluminous suite, and have
monzogcanitic to leucogranodioritic compo­
sitions. Th(' general occurrence of primary
muscovite associated with fibrolitic sillima·
nite, and the local occurrence of cordierite,
andalusite and garnet, are the most important
petrographical features. The occurrence of
these minerals accounts for the high values
of normative corundum (up to 4.21) in the
rocks of this suite (D'AMICO et al., 1981).
Relic metamorphic textures frequently occur
(e.g., elongated aggregates of ms ± sill ±
± cord ± qtz ± pi ± apatite, clusters of
ms + bi + sill).

The chemical differences displayed by these
rocks both in and between the various mas­
ses (D'AMICO et al., this volume) are so
important Ihat a genetic link through either
magmatic evolution or different degree of
partial melting of a homogeneous source
seems to be excluded. Textural, mineralogi­
cal, geochemical and ('lSr/8lISr)l data [0.710
according to WIELAND (1979), DEL MORO
et al. (1982» suggest a crustal origin for the
peraluminous melts ·through partial melting
of heterogeneous metapelites containing 6­
brolite ± cordierite and rich in muscovite
(d. D'AMICO et al., 1981).

·Summing up it is clear that:
a) the post-metamorphic plutonic rocks

from the Calabria-Peloritani arc malch the
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Fig. 6. _ K.o vs 5iO. plot of pebbles of volc.nites present in Miocenc c;onglomcrates: from Fuu
and ALAIMO (1976).

S-type granites of CHAPPEL and WHITE

( 1974);
b) they cannot be related eilher to a

single fractionation trend, or 10 melts de­
riving from homogeneous crustal sources.

I t is noteworthy that tlaces of magmatic
activity post-dating anatectic plutonism are
relatively abundant along the Calabria.Pelo.
ritani arc. Dikes of porphyrics, felsites and
porphyrites cut the mesoaluminous and
peraluminolls granites (e.g. DE FINO and
LA VOl-PE, 1970; MESSINA el al., 1974;
BaRSI et al., 1976); pebbles of volcanic and
subvolcanic rocks (from K-andesite to dacite:
fig. 6) are common in Miocene sediments
(FER LA & ALAIMO, 1976 a, b). Unfortunately,
geochronological data on this subject are very
scarce; the few data available so far, however,
indicate an age of 238 m.y. for some dikes
cuning the mesoaluminous granites of the
Stilo "Unit (Rb/Sr age on biotite: BoRSI et
al., 1976) and about 200 m.y. for the vol­
canic ahered pebbles occurring in the Mio­
cene conglomerates (K/Ar whole rock ana­
lysis: FERLA, 1978). Thus, the possibility
of a Permian volcanism cannot be excluded,
but further data are needed to give a more
complete picture of the magmatic activity
(ies) which occurred after the Permian·Car­
boniferous intrusions.

Concluding remark!

In the Calabrian-Peloritan arc, the pre­
Hercynian magmatic rocks and those for
which a similar age can be assumed, display
features similar to those of volcanites at
convergent plates. Thus, a converging-plate
regime may tentatively be presumed for the
pre-Hercynian (Caledonian?) event.

A similar regime has been referred by
FERLA (1978) to the Hercynian orogeny, on
the basis of the chemical features of the
calc·alkaline orogenic magmatism, Carboni­
ferous or earlier in age, as well as the post­
orogenic K·andesitic volcanism recorded in
the Miocene sediments. However, an ensialic
development cannot be excluded for the
Hercynian event, considering the prc-meta­
morphic alkaline magmatism, orogenic calc­
alkaline volcanism, and post-metamorphic
anatectic plutonism, mgether with the lack
of ophiolites and Andean·type plutonites.
More data are needed to verify the above
suggestions.

This work ~ betn financially supponed by the
Consiglio NazioraIe delle Ricerche and belongs 10
the JGCP n. ,.

(') Age corrected for l"'Rb = 1.42 . 10-1\ y-'.



HERCYNIAN AND PRE'~IERCYNIAN MAGMITISM ETC.

REFERENCES

153

AMOD10 MORELLl L., BoN"RDl G., CoLONN" V.,
OIETRICIl 0., GIUNT" G" IpI'OI.ITO F., LI­
GUORI V" LoRENZONI S., P"Gl.lONICO A., PI;R·
RONE V., PICC"RRET" G .• Russo M., SC"NDO­
NE P., ZANETTIN LoREN'"LONI E., ZUPPETT" A.
(1976) - i'Arco CalabTO-Pelorilano nell'oragene
Apptnninico-Alagbrebide. Mem. Soc. Gc:ol. It.,
17, 1-60.

Ana.ll P. (1970) - Contributa alia eanOJun~ Jegli
JeiIti epilonali dti Manti Pt/aritani (Sicilit.).
Ri\·. l\liner. Sicil., 21, 1·21.

AnaRI P. (1972) - u anfiboiili dt//a zona Ira Man­
d(1nici e Alto/ia (Ptloritam). Ptt. Miner., 41,
.:11I·538.

AnORI P., PEZZINO A., ROTTURA A. (1977) - La
m(1JJa granilic(1 di Cillanava (Cillabria meridia·
nale): rda,iani COli le rocu granitoidi dd A/(1J.

Iiccio delle Serre e con le metamorfiti di Can%,
S. Nicodemo e M%cbio. Boil, Soc, Geol. It.,
96, 387·391.

AnoRI P., B"TTAGLlA M., 1.0 GIUDlCE A., PEZ·
ZINO A., PUGLlSI G. (1978)· I P'OrjiTOidi di T(1or­
mina (Sicilia). Boil. Soc. Gc:01. h., 'J7, 337·3n.

AnaRI P., B"TTAGLlA M., 1.0 GIUDlCE A. (l97'J) •
Distribuvone di llicrmi fitmenli minori nt; por.
firoidi dl T"ormina (Sicilia). Miner. PC:lrogr. Ana,
13, 257-263.

AnaRI P., FEllu P. (1979) • Caralleristicbt dtl
melamorfismo trcinica Jufft JUcceJJioni udimtn­
larie e magmaticht dtl baIamt!nta palt!azoica ddle
unita inferiori dti M. Pelorit'lIIi. Mem. Soc. Geol.
It., 20, 447·4'2.

Auoltl P., Ful." P., La GIUDICF. A. (1981) ­
/ndagint! Slalistica sul/e caraturisticbe cbimicbe
dtlle 11utavulcaniti ercinicht ddlt! unita inferior;
dti Monti Pelomani (Sicilia). Rend. S.IJo.'!.P. (Ihis
\oolumc:).

BESso.'l M., Fo.'lTEILLES M. (1'J74) • Rdarian entTt
les comportemenU contraIth de l'alumine el du
ftr danI fa di/trtnci(1tion des snies tboUitique et
calctMllcaline. Bull. Soc. Mi~r. Cristallogr., 'J7 (6),
44'-449.

BoRSI S., HIEKE MULIN 0., LoRE!'o'ZONI S., PAGLlo­
NICO A., Z"NETTIN LoRENZONI E. (1976) _ Slilo
Unit and .. diori/ic.kinzigitic,. Unit in It Strrt
(Calabria, /taly). Ctological, petrological, gt:o­
chronological characltrI. Boil. Soc. GeoJ. It., 9',
1-26.

CHAPPELL B.W., WHITE A.].R. (1'J74) - Two
contrasting granilt ryp(!J. Pacif. Coo!., 8, 173·174.

C.lISCI G.M., LEo.~1 L., MAZZUOLl R., MORESI M.,
PAGLlo.'lICO A. (1980) - Pttrological tlnd lto­
clNmictd dattl on two intrusive stocks af tbe
.. Seru,. (c.Jabria. Sauthern /tal,). N. lb. Miner.
Abh., 138 (J), 274-291.

(RISCI GJo.1., MACCARRONE E., ROTTUR.A A. (I97'J)
Ciuanow ptraluminout granitts (Calabri(1,

Southtm /taly). Miller. Pen. Acra, 23, 279-302.
D'AMlCO C, GURRIERl S, e M"CC"RRONE E. (1972)

- Lt mt!tamorfiti di Arilauo (},f(!Jtina). Per.
Miller" 41, 3'·1".

O'AMICO C., MACC"RRONE E., PUGLlSI G., ROT­
TURA A. (1'J81) - PtraluminouI granitic Iui/(! of
Calabria-Pelori/ani arc (Soutbt:rn Italy). Rendi.
comi SIMP (this volume).

D'AM1CO C, MESSIN" A., PuGLlSI G., ROTTUU A.,
Russo S. (1973) - Confronti pt!trografici ntl
criIlilllino delle dut Iponde ddlo strtl/O di Mes·
Jina. /",pJica,iani geoJina",icbe. Boil. Soc. Cool.,
h., 92, 939·9'3.

DI FINO M., LA VOLPE L. (1970) - / filoni di
Rovllit (Stf(1 CranJtulabria). Rmd. $01:. h.
Miner. Pelrol., 26, '17·546.

Do....NELLY T.W., RacERS }.}.W. (1'J80) - /gneouI
St!ries in / dand ArcI: tbe Northtastern Caribbean
co",partd wilb world wide Idand·Arc aSJtm­
blageI. Bull. Volcan., 43 (2), 347·382.

OUB01S R, (1976) . La tuture ciI/abro-appenniniqut
cdtact·eoune et 1'0ulJtrture t)'rrbenitn·ntogtne;
etude petrographique t/ tt,uclurale dt la Calabrt
Centrale. These de doctOlllt, Faculll~ de Science,
Paris.

Fuu P. (1974) - Asptlli ptlrogtntlid e strut/u­
rali dtl po/imtlamorfismo dei monli Peforitilni
(Sidli.). Pc:riooico Minelll!oBia, 43, '17-'90.

FERU P. (1978) - N"lura t significato geodin(1mico
del ~·ulcanismo prt!trdnico prt!untt nelle filllldi
t nt!i umisciui dei Manti Pdoritani (Sicilia).
Rend. SlhlPAL, 34 (I), "·74.

FUL\ P., NEGRETTI G. (1969) - Lt migmatiti di
CilPO d'Orlando_ S. Cregorio. 1st. Miner. Pen.
Univ, Palcrmo, Quad. 2, 1-62.

Fut" P., ALAlMO R. (1976 a) - Cranili e porfirili
dacilicO-imd(!J1tiche nei conglomtrati poIigtnici
torloniani dtffa Sicifia Ct!n/Tale. Boil. $01:. Gc:ol.
IL, 'J', '77-600.

Fuu P., AL\IMO R. (1976 b) - / "raniti e le roue
porfiricIN calc-<:kalint e K-<:ndcsiticbt ntl COIf­

glomerato trasgrtssilJO dd Miocent inf"icPt dei
Monti Pdoritani (Sicilla). Mem. Sex. Gc:01. h.,
17, 123·13J.

FERL\ P., AzzAlo E. (1978) - Natura dt! vufca­
niImo prc:cedtnlt! al mttamorfismo trciniea nelle
unit'; inferiori dei M. Peloritani odentaU. Boil.
Soc. Gc:ol. h., 97, 767-774.

FERL" P. e AZZARO E, (1978) - Caratttri:r.u:r.ione
geochimica delle anfiJx;/iti del/t! unila superiori
peloritilne (Fa/da deIl'Asp,omontt) (Sicilia). Boil.
Soc. Geol. h., 97, 759·766.

GUIRIEIU S. e MACCAIROSE E. (1978) - Lt anfi­
boliti dtllil caltna peloritana St!1It!ntri01lille. Min.
Petr. Acra, 22, 29·54.

HIEU MULlS 0., LoIL"I7..()N1 S. (1972) - JI mtls­
siccio .. granitico,. dtlle Serre (Calllbritl). Mem.
ht. Cool. Mintt. Padov., 29, 1-41.

IOPPOLO S., Ronuu A., Russo S. (l'J78) - Lt
mt!tabasiti di alto I.rado delf'arta ViJx; Valentia.
Fiumara Angito/a (Cillabria mtridionale). Boil.
Soc. GeoL It., 97, 73-92.

IOPPOLO 5., PuCLlSI G. (1980) - / graniti ptralu­
minosi di Delianuova (Atpromonte, Calabria mt­
ridiona/t). Boil. Soc. Geol. h. (in press.).



15' P. ATZORI, P. FERLA, A. La GIUDICE, A. PAGLlONICO ET AL.

JAKES P., WHITE A.).R. (1972) - Majo, illld 'rau
dtmmt ttbllnd"nu in !JOlCII1IU fodes of orolt"i,
tlrCIIJ. Gm!. Sex. Am. BuU., 2940.

LoUNZONI S., PAGLlONICO A. (1970) - Prima «1n­
I,ibula till. tonosctn~1I tit; .. trim;t; .. dtll'tntro­
1"'11 del Golfo di Sqllil14u. Gdllbrill. Rend.
5JJ,.-1..P.• 26 (2), 74'·786.

LolENZONI S., MESSINA A., Russo S., SnGNO F.,
ZANETTIN LoIENZONI E. (1979 a) - U "'flgmllt;';
dt/f'UnilJ di LongobllCCo (Silll-Cafllbrill). Boil.
Soc. Geol. h., 97, 727-738.

loRENZONI S., MESSINA A., Russo S., STAGNO F.,
Z...NETTIN LoRENZONI E. (1979 b) . The two·mica
A/SiO, granites of the Sila (Calabriaj. N. jb.
Miner. Mh., 9, 421-436.

loRENZONI S., z"NETTIN LoRENZONI E. (1975) ­
TIN .. efani/ie .. Unit 01 the Sifa Piccolll (Cafll­
brill, lltU,). III ptJsilion /lnd l«lonic significanct.
N. Jb. Gcol. Palaont. Mh., 8, 479-488.

LoaENZONI S., WETTIN LoaENZONI E. (1979) ­
Probltmi di corrdavont ttttonica Sila-Aspromon­
tt. II sitnipu/o ddlVnit. tTrinica di Manda/().
riccio t dti traniti ad Af.oSiO.. Boil. Soc. (;col.
h., 98, 227-238.

MACCAUONE E., ME$$INA A.. PucLI$1 G., RoT­
nrL\, A. (1978) - I paratntiss t Itllcoso",i di
Cttpo RJuocofmo (Ptloritani nord~ritn/ali). Boil.
Soc. Geol. h., 97, 401-41.'.

MESSINA A., ROTTU.... A., Russo S. (1974) - Lt
ltucogranodioriti muscovi/icht dtff't1/tro/trra di
Villa S. Giova1/ni (RtUio Calabria). Per. Miner.,
43. 51-92.

ME$SINA A., Russo S. (1981) - I '" grani/i .. ptralu­
minosi dtl lItrIantt muidionalt dtll'Aspromon/t
(Calabria). Boil. Soc. Geol. It., 100, 3-14.

MOltESI M., PACLlQNICO A. {I9751 - OIItrvavoni
ttofogicbt, pt/rotrapcIN t trochim;cbt I1~llt rocet
Iranitoidi dtilt St"t oritntali (Calabria). Boll.
SIx. Gcol. It., 94, 18.55-1882.

MOkESI M., PAGLlQNICO A., P1CCAkkUA G., ROT­
nr.... A. (1978) - Tht dup crust in CJahria
(Polia-Cop~mtllo Unit): " comparison witb tlH

Ivrt,,·Ytrbano lont. Mem. Sri. (;col.. H, 45-74.
Moa£51 M., PACLlONlCO A.• PICCAkkETA G., ROT­

re.... A. (l98O) • GrocINmical /ta/urts o/tranu.
fiu..",pbiholitt /mts ",t/abasitts from /IN Strrt,
Calab,ia (SOllthtrn Itaaly). N. Jb. Abh., 138,
49-63.

PAGLlO"...ICO A., PlCC"kkETA G. (1978) - His/ory and
ptt,oIogy 01 a I,agmtnr 0/ tIN dup crust in tIN
Surt (Calab';a, Sou/hun Italy). N. Jb. Miner.
l\lh., 9, 385·396.

P"CLlONICO A., ROTTUU A. (1979) - Yariscan
magma/ism in /ht Calabro-Pdori/ani arc (Sou/htm
I/aly). In: SASSI F.P. (ed.), LG.C.P. Project n. 5,
Newsletter, I, 83·92.

PURCE JA. (1976) - Statistical analysis 01 maior
drmrn/ pa!ttrns in basalIS. journal Pelro!., 17,
15-43.

PEARCE j.A., UNN j.R. (1973) - Tutonic StJ/int
01 basic volCllnic rocks dr/trminrd IIS;1/t trllet
dtmmt anlll,sis. Earlh Plan. $c. Lett., 19.
29O-JOO.

PEAaa J.A., Nouy M.). (1979) - Pttrottnt/ic
i",plications 0/ Ti. Zr IInd Nb variations in vol­
canic rocks. Cootrib. Mineral. Petrol.. 69. 33-47.

PiTCHU W.s. (1979) - TIN na/llrt, ttSCtnt IInd
rmplactmtn/ 01 granitic mllgmllS. J. (;col. Soc.
London, 136, 627-662.

PuCL1SI G., ROTTUlA A. (1973) - Lt Itucograno­
dioriti mllscovi/icht dtllll zona di Capo RasQ­
co1mo (MtSsinll). Per. Miner., 42, 1·50.

ROTTU.... A., MACCAUONE E., MESStNA A., Pu·
GlISI G. (1976) • La marIa migma/icQ-tonali/ica
di Palmi.Ba"nara (Calabria mtridio1/alt). Boil.
Soc. Geol. h., 94, 495-536.

SOIENK V. (1980) - V·Pb and Rh-Sr rlldiomt/ric
dll/tl and tbrir corrdll/ion with mt/amorpbic
tutlllS in IIN granulift+/acirs bastmtllt 0/ tIN
S",a. Sou/M'" ClIlalnia (Italy). Contrib. Mine­
ral. Petrol., 73, 2J-38.

WINCHESTU J.A., FWVD P.A. (1976)· Grocbtmiclll
m'jmll tlpt discrimi1l4/ion: "pp/icII/ion to IIlttrtd
tin Ifttlllmorpbostd basic ignrous roclts. Earth
Pbn. Se. un., 28, 459-469.




