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APARlCIO Y GUE A.* ' CHEZ CELA .**
Petrological meaning of gamets in granitic
rocks ((Abo Ortegal, W of Spain)

Magnetic anomalies can be directly correlated with
the magnetite ontent of the rock. There i a very
pr.or;touneed positive neromagnetic anomaly in the main
OllXlDg area as well as smaller anomalies in the
urrounding granite. This pattern is confirmed by

outcrop susceptibility measurements. which show that
hybrids have higher uscepribility than granite. Part of
the granite as oci ted with the smaller magnetic
anomalies have higher susceptibility values. This
indicates that the anomalies are not entirely due to basic
magnetite rich rock at depth but also reIlec;
hybridizarion and a mixing component in the granite
itself.

The Cabo Ortegnl area i formed by different t pe
of metamorphic rock as chits amphibolites. granulite •
eclogites. erpenrinite ... etc. (Fig. l).

Granitic rock appear small tocks. from a few to
several hundred m t rs long. They are. in many ca e ,

AND R 0 UFL B. * . An example ofplutonic
magma-mixing, Southern Sweden

A ,Proterozoic rock associ~rion of coar e-porphyriLic
grarute and quartz-dioriric basitcs, has been investigated.
The rocks occur in the Trans-scandinavian Granite­
Porphyry belt (around 1750-1830 Ma) which mo t1v
cro s-cuts the main svecokardi ~ structure;.
lnter~~iate, hybrid rocks con titute a part of the
as oaauon ~d show cbaracterisri of th th granite
~ the basl~ cnd members. Both the bulk chemistry,
mmerl ·rruneral chemistry, magneti characteristi
and field observations suggest mixing of m mas or
cry taI-mushc:s.
. Th bulk chemistry of the hybrids enerally plot

linc:ar:' '. be ~ the end members with varyi dcgr
of lDllCIn dl5p1a ·ed. Mixing is also reO ed in the
mineral . 1be hybrid rocks contain v&riabl amount5
o~ m acrystic K.feldspar and quartz ell as
clinopyroxenes zoned plagiolC2Ses rich in indu ions
u uall observed in the granite and quartz-diorire
r pectivel . Cores of zoned plagiol and p roxen
have th~ ame composition as rho in the quan-di rite,
suggesung mechanical mixing of cryStal containing
magm .

. H.owever. from ~e mineral chemical nalysis of
blomes and amphiboles a reequilibration of their
compo ition is apparent in the hybrids adjusting to the
new chemical environment.

In addition, field evidences for mixing is the
occurreDce of dark rounded enclaves in the hybrides as
well a in the granite. They often contain meg cryst of
K-feld par and quartz similar to those ob erved in the
granite. Quartz·diorite sometimes forms more or less
diffuse piUowlike structures in coma t with the hybrids
and th granite. Textures of the enclav are very
h bridi in character with components from the
surroodings in a fincgrainecl quartz-dioritic ITIlItrix. These
features impl)· a first stage of mixing with a high degree
of homogenization and a second t e involving the
fOnD2rion of pillo\lo's and enclav .

In large parts of the area however. the h brids are
rather horn enous indicating thorough mechanical
mixing enhanced b diffusion~ . during
slow coolin in the plutonic environment.



RIASSUNTl }17

A1mtSpu

Groll'-~--~~-_~~__~~PrfO{)O

Fig. 2

enclosed within garnel-bearing schists, orientated
towards the SllJDe direction. This associllion geoerates
some metamorphic enclaves. Bolh, enclaves and hosl
rocks are transformed by subsequent (eldspathization
processes, originating .. lit par lit,. structures.

The intrusion was synchroniatl with the principal
Hercynian tectonic phase described for this zone.

1bese pnitic rocks correspond to Ieuoogranites with
quarlz, microdioe, plagioclase, as well as to smaller
amounts of mllSCUV:ite ±, biolite ±, turmalirc ± gamel.
They can be: defined as .. S.. types, representing the most
evolved cal-alkaline series in the Iberian Plateau.

Garnet analidcal determinatiOn! show great
proponioru in almaodine-sprsurtine (fig. 2), typical of
per·a1uminic granitic series. The geological, petrological
and geochemical dall appear to indicate I close
reahionship between the empllcement of these laler
granitic masses and the origin of the glrnets.

• Depto. ~, MNCN (CSIO, MMhid. U Drp<o.
p.,lroIopa. Uniwnidad dt z.nq..

APONTE F.·, B....LASSONE G.·, BaNI M.·,
COSTAMAGNA L. .. , 01 MAlo G." . The
Hercyn;on skom ores ;n SW SanJ;n;o; the;r
reltJt;onsMps w;th the lower pa/eo:w;c MVT
depos;ts

In sw Sardinia are well known some skarn
occurrences, resulting from the ronctacl·rttetamorphic
phenomena relaled to multiple intrusions of hercynian
granites. The intruded and melamorphosed rocks are
Cambrian and Ordovician sediment!, ohm containing
stratabound ore deposits of Mississippi Valley type. Very
frequencly to the skarn are also related some small ore
bodies whose main metallic content is as folJows: Fe,
Zn, Pb, Cu, BI, F. Only Cu and F are not to be found
in the Cambriln and I...ower Ordovician mnaDosenesis.
There Ire traces of Bi W, Sb, Ag and As. In this
preliminary sludy we will considcr only three main
occurrence areas with distinct characteristics: I)
F1uminesc; 2) Oridda; }) South Eastern Sulcis.

I) F1uminese (Su Zurfuru, GUlluru Pili, S. Lueia)

In Ihis area outcrop mostly the Gonoesa Fm
limestones and the Cabitza Fm slates, bolh in conlact
with the Orciovidan clastic 5C'diments.

AClUaIl}' there are no granites OUlcropping, ootl small
apex might be present underllOlth the Su Zurfuru mine.
The control of the skarn phenomenon is both
slTatigraphic aoo tectonic: when the two effects are
superimposed, the skam arc particularly well devdoped.
At GUtluru Pala the thermal metamorphic effects are
restricted moslly to the metallic minerals. At Su Zurfuru
and S. Locia we can observe higher temperature
paragenesis, ranging from real skarns to hydrothermal
veins. We can distinguish between metamorphic skarn
aoo vein skarn. In the metamocphic skun there aT('; Ca·
garnet, hedembergite, chlorite, epidote, quartz and
ca.lcite, with less wollastonite, diopside and actinolite.
Melallic; minerals consiSl of: pyrile, splukrite, gllena,
chakopirite and magnetite with less marcasite, pyrrotite,
haemadte and sulphosllts. In the vein skarns we have
two distinct association: aj hedembergite, chlorite,
quartz, ca.lote Ind b) wollastonite, chlorite, epidole. The
ore minerals are mostly galena, pyrite, marcasite aoo
heamatile. The geoeral paragenesis shows thal the firsl
mioet"llls 10 be formed Ire wollastonite, hedembergile,
garnel aoo diopsite, followed by I hydrothermal phlse,
to which the ore deposition is ralated, with chlorile,
epidote, fluorite, calcite. quartz, badte (and in Su
Zurfuru the exnemely rare mineral armenite).

2) Oridda (Perda Niedda, Tiny, SI Duchessa)

In this arel the mO$t imponant geologic features are
the karstified contracl belween the Gonnesa Fm and the
Ordovician clastic sedime01s, ohen acling as
chanoelwl)'S for the melamorphic fluids, lIS u-dI as some
important tectonic lines. We should point out, however,
that in the whole region a shallow degree of thermal
metamorphism is always present, as observed in the ore
minerals associalion (Barrasduna, Perdu Clrta,
Reigrlxius). At higher temperatures u'e can distinguish
belween barT('n (vein) and mineralized (mO$t1y
metamorphic) skarns. In the first else the mineralogica.l
association is: Ca-garnet, tremolite, epidote, chIorite. In
the second we have different types in reladon to the
originary lithology, the nature of the fluids and the
importl~of the lare hydrolhermal phase. At Tiny and
P.la Nebidedda the paragenesis conlains Ca.garnet,
woIIastonite, aocWusite, ch1orite, sericite, quartz, calcite,
dolomite. The ore minerals consist of galcna, sphalerile,
pyrite. At Perdl Niedda and Sa Duchessa we have a
lower temperature paragenesis: seridte, chlotite, quartz,
calcite, fluotite and relicu of allered amphibolcs. The:
melals contained in pyrite, magnetite, chalcopyrite,
Sphllerite, galena and trlces of pyrro!ite Ind
arsenopyrlte. The parageoetic sequence shows also in the
Oridda region I first phase of higher temperature skarns
with only small melallic deposilion a second phase, with
hydrothermal characteristics, to which the main ore
depostion is rdated.




