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Th e Pinhal -Ipui ú n a Ba thol i th ( PIB) make s up a l a r g e v olume of t h e s outhern
portion o f the Guaxupé Domain (GD) r an al l ochton ous t e r r ane thrust ov e r the Al to Rio
Grande Fold Belt , s outh of t h e São Francisco Crat on , during the Brasi liano orog eny.
Much of t he Domain is c omp o s ed o f poor ly known orthogneisses , n ow conve r t e d t o
g r anu l ites andmigma t i t es.

The g ran i tes fo rmi ng the PIB a r e similar to t h o se found i n oth e r syn-o rogenic
batho li t hs i n southeastern Br a z il 1 • Modally and c hemi c al l y t h ey f ol l ow a n e xpa nded
high-K calc-alkaline trend, with the preponderance o f r ocks with i ntermediate c omposition
(porphyri t ic Hbl-Bi o t quartz monzonite s and monzogranite s grouped int o t he I puiúna ,
l PU , uni t ) over b oth l e s s a n d more fracti onated r ocks {re spec tiv e l y , Biot -Hbl
monzodior ite s o f t he Sã o J osé da Pr a t a , SJP , uni t and c hemically c on t rasted monzogranites
a nd syen o g ranites o f t h e Ser r a d o Pau-d 'Al h o , SPA, uni t) 2. Mafic e nclave s a r e more
abundant in t he more ma f i c f a c ies ; s ome sma ll g a b b ro b odies appear within t h e IPU
u ni t . Recen t U- Pb da ta s ugges t the r egi onal h igh-K c a lc-alkal i ne p l u t onism t o b e
conf i n e d t o a n a rrow time s pan {6 30 - 625 Ma) 3 .

Sm-Nd i s otope da ta were o b t a i ned on f our samples r epresentative o f t he ma j or
units r e c ogni z e d in t h e PIB : SJP mo n zodi ori te SC- 33 3, IPU quart z monzoni te I U-OSb ,
SPA mo nzogranite SC-3 47 and SPA sye n ogr a n i t e PH-14 6 . REE data f o r a large suite o f
s ampl e s from t hrou g hout t h e be t h o l í t.h " s h ow the SJP and IPU granito ids to h a ve very
s i mila r c hondri te- normal i zed REE patter ns, mod erately fra ctionated (LaN/~ = 15- 2 0 )
and wi t h small t o n egl i g i b l e nega t i v e Eu anoma l i e s . SPA monzograni tes , as r ep res ented
b y s amp le SC- 347, hav e more p ronou nced LREE fract i onation but f l at HREE p a tterns
( DyN/~ n e a r 1) and wel l def i n e d n egativ e Eu anoma l i es , p ossibl y reflectin g Hbl + PI
remova 1 r whereas SPA sye n ograni t e s a s PH- 146 h a v e the more fractionated REE patterns
(LaN/ Ybr, ove r 30) and smaller Eu anomalies .

The ENd 630 v a l ues of t hree of t he s amp l e s are l e s s n e gativ e ( = - 7) t h a n mos t o f
t he s yn-or o g e n i c grani t e s f r omne arby t e r r anes for wh ich simi lar d a t a a re available
( e .g ., 5) . The f ourth s a mp l e , IPU quartz monz oni te IU-O Sa, in con tra s t, has a
s t rong l y neg a t i v e EN~30 ' and i s l e s s r a d i ogenic than a l .l, other syn-orogenic granitoids .
87Sr/86Sr630 i s quite uni f orm (0.7 09 -0 . 7 10) in most g ranitoids f rom the PIB including
those analy s e d f or Nd; as a r esul t, the samples studied h e r e p l ot ou t s i d e the fie lds
e ncompa ss i n g t he r e gional s yn- o r ogenic grani t e s i n an ENd x ê Sr diagram (Figure 1) .

The s trong con t ras t b e twee n t h e three more rad i ogenic sample s and t he IPU quartz
monzoni t e l U- OSa is also apparent i n a n ENd x T diagram (Figure 2) . Two of the firs t ,
showi n g 147Sm/ 144Nd rati os o f c a . 0 .1 0, h a ve Sm-Nd TOM mo d el age s near 1.55 Ma,
s i gni f icantly y ounger than v a l u es shown b y syn- o r ogen ic gran ite s f ound i n near b y
doma i n s . The oth e r l e s s r adi o g eni c s amp le, SPA monzo granite SC-347, has l ower
147Sm/ 144Nd (0 . 07 5) , possibly r e flec t i ng i n t r a -crustal f ract ionat ion, what must respond

f or its sli ghtly younger TOM (ca . 1 .3 Ga ) . The s t rong ly neg ative ENd o f the IPU sample
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indicates that their parent melts had stro n g contrib u tion s f rom v ery old crust
(possibly Archaean ; TOMv alue of ca . 2 .3 Ga reflects the low 147Sm/ 144Nd = 0.089) .

Th e chemically expande d c har acte r o f the b a t h o l i th , coupled wi th t he abundance
of maf ic granitoids , sugg es t s an impo r tant input o f mantle-derived ( " j uveni l e ") bas i c
ma gmas2. 6 • ln such "hybrid " granitoids, the i s otope s i gna t u r es o f the r o cks s hould
ref l e c t t h e mixing. a nd v ary accordi ng to t h e proportions o f the mantl e and c rus t
components . l n the PIB, h owe v e r , ESr T h a s been shown to be quite urri.fozrnê and lar gely
indep endent of t he mafic c ontent of the roc ks ; the sarne appears to happen t o Nd , since
the t hree samples with les s n ega tiv e tN~ c orre s p on d to two c ontrasted f elsic granite s
and one of t h e most ma f ic mon z od i o r i t es o f the batholith.

Se veral other e x arnples of c omp ositional l y v aried cogenetic graniti c s uites
showing uniform isotope signature s are known , and are though t t o result from ass imi l a t ion
of crustal material and efficient h omogeni zation (MASH- type processes ) 7-9 o f basal t s
underplated i n large magma chambers a t the l owe rmo s t crust . ln s u ch c ase s , the Nd
isotope signature should refle c t the combi n a t ion of the two sources, with predominance
of that richer in REE, n ormal l y the c rust .

Among the few othe r Nd i sotope da t a ava i l able f or rocks from the GD are t h ree
determinations for late-orogenic p otassic s y eni t es wh o s e parent mel t s d eriv ed from
enriched horizons of the li tho spher ic mant l e 10 and a s i n g l e determina t i on (K. Sato,
unpublished r esult) on a mange rite deriv ed f rom melti n g o f d epleted granulite s in t.he
lower crust11. As shown in Figure 2 , b oth ma n t l e- a n d crust-deriv e d magma s h a v e
Mesoproterozoic (1.4-1 .7 ) mo del age s broadly s i mi l a r to t hose seen in t he PI B .

A simple explanation for t he few data n ow avai lable, t h e r e f o r e , would be that the
Mesopro terozoic was an i.lllpor tant c rust-forming event i n the GD, pos sibly i n a s ubduc t i on
envi r onrnent i n wh ich c a lc - a l k a line rocks would hav e b e en g ene r ated (parts o f the
granul ites a n d migma t i t e s of u nknown age that make up most o f the GD? ) a n d the
litho s pheric mantl e would h a v e b een me t a soma tized. Co n s i d e r e d within the r e gional
frarnework , such an explanation can not , however, b e t aken as more a c c e ptab l e than
severa l othe r s also permitted by t h e present data, even t h ough i t should be n o t e d t .hat;

terranes where grani t o i ds of contrasted origin and a lso metasediments s how similar
N~DM patterns have been r e p o r t e d in o ther regions o f south Brazil12. 13 . Addit i ona l l y,
although reports of Mesop roterozoic ages o f rock f ormation are sca rce and in s ome
cases s t il l doubtful i n the region, n earby African c ount e rpa r t s i nclude larg e extents
of roc ks formed in t h e 1 . 7 - 1 . O Ga range wi t h i n t h e Narnaqua bel t 14 .
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FIGURE CAPTIONS

Figure 1. ENclr vs. ESrT diagram for PI B granites (t riang l e s ). Open stars represents
t he Capituva and Pedra Branca Massifs 10 . Envelops e ncompass the data for reg i onal
brasiliano syn-orogenic ( 640- 62 5 Ma) and post-orogenic (610-580 Ma) granites from
the States of São Paulo and ParanaS • 1S . Isotopic notations, reference mantle reservoirs
and the "mantle a rray " (M. A .) are f r om (16) .

Figure 2 . ENd vs. age d i a gram showin g model Nd isotope evol ution f or PIB grani tes
( t r i a n g l es ) , regi ona l mangerite (c r o s s) and syenites from the Capituva and Pedra
Branca Mas s i fs (sta r s) . The 2 Ga regi onal c r ust i s inferred from ( 5 ) , mean model
Archae an crus t i s fr om ( 1 7) . Isotopic n otat i ons, model a g es and ref erence mantle
reservo irs a r e from (1 6 ) .
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