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INTROD UCTION The Umar izal batholith crops
out ove r abo ut 300 knr', and is part of the
Brasiliano-age granito cornplex (- 1.500 knr' ) in
the Cara úbas-Umar izal region in western Rio
Grande do Norte. The absence 01' a tectonic
fabric and its Rb-Sr age 01' 545±7 Ma show that
the Umarizal pluton is post-tectonic relative to
the Brasil iano cyc le (Ga lindo et ai. 1995). Three
texturally and petrograp hically di fferent facies
were identified: the Ação facies is predomin antly
biotite-amph ibole-syenograni te, the Lagoa facies
is mainly biotite-arn phibole-rno nzogranite and the
predom inant facies, compos ing - 80% 01' the
pluton, is an association which includes an early­
formed charnock ite mafic mineral assemblage.
T HE CHARNOC KITO ID ASSOC IATION
Ferrohype rstene-beari ng asse mblages are not
corn rno n in these rocks . Neve rtheless, semi­
quatitative P-T estimates show that this
asse mblage and the more corn mon, faya lite­
bear ing asse mblage crysta llized under similar
high P-T conditions. Hedenbergite is always
present. The anhydro us minerais are partly
substituted by arnphibo les (faya lite -+ grunerite
-+ Fe-edenit ic hornbl ende; hedenbergite -+ Fe­
edenit ic hornbl ende). Fe-edenit ic hornbl ende and
Fe-rich biotite form separate crysta ls, the latter in
symplectitic intergrowth with quart z. The felsic
minerais are perth itic microcline, o ligoclase and
quartz oAccessory minerais include magnetite and
ilmeni te. The rocks are mainly quartz-monzon ite
(leuco-mangerites) 01' quartz-syeni te anel are
accornpan ied by syenogranite (charnock ite).

The rocks show geochem ical affinities with
both alka line and sub-alka line series. Multi­
element patterns are similar to those found for A­
type post-coll isional granites (Ga lindo 1993).
PETROGENESIS The presence of the FMQ
equilibrium mineral assemblage indicates that the
crystallization of these rocks started under the
relatively low f0 2 condition typical of this buffer.

The presence of Opx-Cpx and Cpx-Fa
equi librium pairs leads to an esti rnate 01' the
tcmperature range at the beginning 01'
crysta llization between 800 and 900 °C
(Ormaasen 1977. Step heson & Hensel 1978, Frost
& Linels ley 1992). Based on the pairs Opx-Cpx
and Fa-Cpx, Eboral ( 1976) esti rnate pressure 01'
arou nel 8- 10 kb for the crysta llizatio n of the very
similar bauchites of Nigeria. The Cpx-Hb pair
anel the presence 01' Fa together with Fe-biotitc
yie ld T est irnates in the same range . Late r, pH20
and probably 1'02 must have increased as volatiles
becarne concentrated in lhe magma, leadin g to the
substit ution of the anhydrous mineraIs and thc
stabilization of the hydrous assemb lage.
The leucocratic felsic nature of the magmas anel
the anhydrous initialmineral assemb lage, together
with the high initia l K7 SrjSC'Sr ratio 01'
0,71208±0,000 21 point to an anhydrous 01' water­
poor, intennediate 01' felsic crusta l origin for the
origi nal magma. Although anhydro us mafic
minerais were formed early anel hyel rous
minerais, later, geoc hemical modell ing 01' major
and rare eart h element differentiat ion, using
XLFRAC (Stonner Jr. & Nicholls 1978) for lh e

former, show that feldspar were also very
importam, but that accessory such as zircon anel
apat ite had a large influence on REE behaviour,
It was deduced that rnangerites co ulel be potential
source rocks for the primary magm a.

The genes is of magmas of th is type in
anoroge nic environments could be linkeel to (i)
presence of a hot-spot uneler thinned co ntinental
crust in an exte nsional environment causes part ial
melting (Saneliforel & Powell 1986); (ii) large
volumes of mafic magma are trap ped under 01'
intruded into the crust, causing partial melting
(Clemens et ai. 1986, Wha.len et ai. 1987). These
situations are not exc lusive to anorogenic 01' rift
enviro nments, and coulel also deve lopc in post­
co llisional s ituations (Whal en el ai. 1987).
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The final iutrusion as A-type magmas usually
occurs into shallow crust, and magma ascent is
faciIitated by crustal fracturing. ln the case of the
Umarizal pluton, magma ascent was probably
faciIitated by the presence of deep faults

associated with the Portalegre shear zone, an
important geological feature in the region, which
was active before the intrusion of lhe Urna rizal
pluton.
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