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Sr AND Pb ISOTOPE EVIDENCE FOR THE ORIGI N OF SKARN, SULFIDES AND FLUOR
MINERALI ZATIONS RELATED TO THE ITAOCA GRANITOID, SE BRAZIL.

Colombo Celso Gaeta Tassinari * e Ivan Sergio Cavalcanti de Mello **

This study was undertaken to
understand the s k a r n , fluor and
s ulfides mineralizations genesis,
which oc c u r inside the Itaoca body
i n southeastern Brazil, based
mainly on Sr and Pb isotopic
evidences.
Th e Itaoca granite is s itu a t e d 350
krn s out hwe s t o f Sao Paulo city,
and it's i ntrusive into mid­
Prote r ozoic metasedimenta ry
sequences , affected by late­
Proterozoic low grade metamorphism
of Ribeira Fold Belt . The
mineraliaed granitoid is hosted by
phyllites , carbonaceous phyllites,
schists , quartzites, marbles and
me ta l i me s tone s . These t err i g e nou s
and carbonatic sediments developed
wi t h i n a back-arc basin
environment during the t i me period
1 . 8 1 . 5 Ga ago ( 1 ) . Two
me t a mo r ph i c episodes have been
ov e r p r i n t e d in these sequences,
t he older on e between 1 . 4 to 1 .1
Ga . , a nd the younger around 700 Ma
( 2 ) .
These metasediments include s onre
fluorites and epigenetic and
stratabound Pb - Ag ore deposits,
some of them located near the
contact wi th Itaoca Granitoid .

The s t ud i e d granitoid comprises
monzogranite, quartz -monzonites,
quart z-syenites and granites
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c orresponding t o a high-potassium
peraluminous calc-alkaline trend .
Me t a s oma t i c alteration processes
produced a lbitized r ocks and
t ransitional types ranging from
microcline-rich granites to
albiti tes. In some places , mainly
re lat e d to shear zo n e s , there are
greisens derived from post­
magmatic f luids. Me t a s e d i me nt ary
and subordinated metabasic
volcanic r ocks are f ound in the
middle o f granitic body a s r oof
p endant. Skarn type
mineralizations appears associated
with this r oof pendant . The
skarnization is relat~d t o the
post-magmatic processes which took
place wi t h i n the granito id . The
skarn deposits are grouped in t wo
maj o r types, garnet-pyroxene skarn
(en doska rn ) and garnet ­
wollastonite-skarn. Sc he e l l i t e ­
Powellite a nd wo l l a s t on i t e are the
main ore minerals ( 3) .

Samples from the pink quartz ­
mon zonites yielded an Rb-Sr
isochroni c age o f 692+/- 27 Ma,
wi t h an 87Sr / 8 6 Sr initial ratio of
0 .7096+/-0 .0002 ~ This age is
considered as the time o f the main
granitic emplacement. On the other
hand, samples f r om me t a s oma t i zed
mon zograni tes, when plotted i n Rb­
Sr isochronic d iagram, exhibit
considerable dispersi on,
nevertheless some points seem to
define a linear array with a slope
wich correspond a n age of 62 0+/-~9
Ma with the Sr initial ratIO,
around 0 .710. This prelimi nary age
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cou l d be estimated as t he epoch o f
the pos t-magmatic proces s es t o
which the s ka rn i za t i on is l i nke d .
The high initial ratio value
obt a i ned f or the granitoids
" ::gges t s a crustal s ource f or

e i r pare nta l magmas .

.e 87 Sr / 86Sr ratios o f calcite
sangue skarn fall in a relatively
narrow range (0.7103 -0 . 710 9) , wh ich
coincide with the values obt a i ned
for t he hos t ma rbles (0 . 7 100­
0 . 7 1 1 0 ) . Nevertheless the Sr
i sotopic c ompositions of the
wollastonite from the skarn
( 0 .7 092-0.7 0 9 3 ) are less
radiogenic than the hos t ma r b l e s ,
and are in agreement with the Sr
isot op i c composition o f the
gran i t o i d at 65 0 -6 0 0 Ma. This fact
:Jgge s t s that the Sr o f the

l l a s t on i t e skarn mi ne r a l i z i ng
~ids may have derived ma i n l y

_: om the granitoid intrusion
r es pons i b l e f or the s ka r n . The
combi ned evidences o f Sr i s otope
de t e r mi na t i ons together with
petrographic and geochemi stry data
( 3 ) allow us t o consider a
magmatic origin t or the s karn
mineralization.

wi t h i n s ome shear zones which
c r oss cut the Itaoca Granitoid
f l uor i t e mineralizations appears
as s oc i a t ed with myloni te-gneisses,

uarz veins and greinses . In
=ner a l these mi ne r a l i za t ions
a mpr i s e disseminated , yellow,

:j i t e a nd violet fluorites. These
:luor i t e veins have 87Sr/86Sr
isotop i c compositions around
0.7114, hi ghe r than that o f the
s karn f l u i ds . Cons i de r i ng that the
host metasedimentary units include
abundant f l uor i tes ore depos its,
it is possible that the f l u i ds
have been leached from the
f l uor i t e s occ u r r ence s hosted by
metalimestones.

Using the method f or dat ing
minera l i zati ons by t he Rb-Sr
system ( 4 ), the fluorite formi ng­
age has been calc ulated about
52 0 +/-30 Ma , which c oincides wi t h
the estimated age o f t he ma in time
o f shear zones mot ion .

Associated to the quartz-ve ins
hosted in fractures o f the Itaoca
Gra nit oid , s ome sul fi d e
mi ne r a l i za tions occur . The veins
chiefly c onsists of quartz ,
pyrite, chalcopyrite, pyrrotite,
galena and mol ibdeni t.e . In some
places s ulf ide mineralizations
appears as d issemi nation within
breccias with t ourmaline.

In or de r t o understand the sulfide
genesis, Pb isotopic c ompositions
were carried out on galenas from
these mi ne r a l i ze d quartz ve ins a nd
from the epigeneti c and
stratabound Pb -Ag or e deposits
which appears within the host
metasedimentary r ocks.

The Pb isotopic rati os o f the
SUlfides mineralizations within
the granitoid are very similar
that o f the Pb-Ag or e deposits
hosted in metasedime ntary units ,
and the va l ues when plotted in
standard lead isotopic diagram
fall within a s mall area between
the fields f or epigenetic and
stratabound de pos i t s, wh i ch
indicate that the s ul f i de
miner ali zations show the same Pb
isotopic pattern f ound in the
ne a r by or e depostis. These
observati ons are b r oadly
cons i s t e nt with the c onclusions
that the supracrusta ls units are
t he source o f lead and possible
other metals o f sulfide
mineral izations inside the
granito id . Thus , it can be
considered t hat during t he late
Prother oz oic eve nt,
remobil i zations o f hydrothermal
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s olutions was a more significant
metallogeneti c process f or the
f ormati on of the stud i e d s u l f i de
minerali za tions.
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