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The y ou n gest Brasiliano p luto nic o c c u r r e n c e s wi thin the Guaxupé Domain, a n
a llochtonous h i gh- g r a d e t errane located t o the south of t he São Fr a ncis c o Craton
(SFC) are two e llipsoidal syeni tic massifs intrusive into gneiss ic migmatite s and
s yn- o r o g e n i c (630 -625 Mal - 2) high-K calc-alkaline grani t oids and mangerite-granite
s u ites3 • Recent U-Pb dating o f the Pedra Br a n c a ma s s i f 3 yielded a nearly con c o r d ant
a ge o f 61 2 ± 2 .5 Ma, c onfirming its s tratigraphic p osi t i on as an early manifestation
of the late- to post-orogenic ltu granitoid belt ( 610 - 580 Ma4 ) . Al t houg h built up o f
sev e raI intrusive phases , each one comp r i s i n g different t extural facies, both massifs
show little c omp ositional vari a t ion, b eing c omposed basically o f K-rich s yenites.

Medium t o coa r s e graine d, u s ua l l y l ami n a t e d syeni t e s bearing smal l « 5 vol . %)

amount s of quartz c on s titut e most o f the earliest i n trus i ons in t h e Capi tuva massif ;
ring-like b odies o f f ine - graine d quartz syenite and a cen t r al b ody o f p orphyri tic
biotite-rich mela-syenite occu r wi thin the y oungest urtit at the core o f the mass i f - .

Slightly supersaturated syenites also occu r extens ively within the Pe dra Br anc a
massif. as porphyri t ic and lami nated facies in the eastern b orde r and a predominantly
f i n e -grained facies at the cor e . Sa t ura ted to l ocally insa turated (nephel ine-bearing)
lami nated s y e n i t e s occu r as a l arge, ring- l ike i nt r us i on and exhibi t a pecu liar
mineral ogical ass embl age (K- f e ldspar + s oda-augite t o e g irine-augi te + phlogopite +

i lmeno-hematite + magnetite + t i tan i te + apatite), indicativ e o f crystal l ization
under strongly o x i d i z i ng (s l ightly below t h e HM buffer) c onditions s . Th e mafic
mineralogy o f t he supe rsa tur a t e d f a cies in bot h the Pedra Branca and Ca p i t uva massifs
(diopside + Mg-biotite + hemo -ilmeni te + apat ite) point t o their c rystall ization
unde r slightly l ess ox i d i z i ng c ondi t i on s ( f02 above t he NNO buffer )3 · s .

Ge ochemical d a ta prese n t ed elsewhere3 , s con f i rm t he con t ras t s between the main
petrographi c groups (namely , mela - syenites (MS) , quartz -bearing medium- t o coarse­
g rained syenites (MCS ) , quar t z -fr ee (saturated) syenites (SS) and f ine-grained
quart z s yeni tes (FQS)) and s h ow tha t the y cannot b e related t o each o t h e r t hrou gh
s impl e c l o s ed- system c rys t a l- l i qui d fractionation . l n spite of these con tras ts, t hey
a l L share a v e ry particular c h emic a l signature, being strongly rich in Ll LE s uch a s
K, Ba, Sr, LREE a s we l l as P,Os and r elatively poor in HFS eleme n t s as Nb , Ta and Ti ,
a nd we re interpreted as products o f frac tionatio n from maf i c ultrapotassic magmas
chemically akin t o minett e s, d eriv ed from LlLE-enri ched h orizons within the
subcontinental lithospheric ma n t le3, 6 .

Sr and Nd i s otope data were ob ta i n ed f or r epresent ativ e samples from the Capituva
massif and for on e sample from t he Pedra Branca massi f . The y place further constraints
on t h e petrogenesis of t hes e s y e n ite s and have some intere sting implications f o r the
evolution o f mantle r e servo i rs on a regional s cal e .

Sampl e s from a lI main fac ies g r oups in t h e Capi tuv a massif show a vary n a r r ow
range of 87Sr/86Sr612 ( 0.707 2 -0.7078; €Sr = 46-54) wi t h no simple pattern of v a ria tion
( e . g ., t h e extreme va l ues o f 87Sr /86 Sr 612 are shown by two samp les o f FQS ) . The
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average 87Sr / 86Sr612 value (0.70756± 0.000 2 5 ) i s r ema r k a b l y coinc i d e n t wi t h that

obta i n e d by T6pfner2 for SS f a cies s yenites f r om the Pe d r a Br anca massif ( 0 . 7 0754 ±
O.00024), emphasing the cogeneti c nature of both ma s sifs .

Nd isotope data we re obtained in t wo sarnples from the Capituva mass i f (FQS CA9 57
and MCS CA369b ) and one from the Pedra Branca ma s sif (SS PB8a) . AlI s arnp l e s have
nega tiveENd612 valu e s ( -7 to - 1 0 ) and are situated in the e n r i c h e d fi eld of theENd
x ESr diagrarn (Figure 1 ). close to the l ess radiogenic s yn-orogen ic r egional grani tes
(e . g . 7 ).

Srn-Nd TDM model ages (Figure 2 ) v ary f orro ca . 1 . 5 Ga (th e MCS and SS s arnp l e s) t o
ca . 1. 7 Ga (the FQS sample). If we consi der chat , as i n ferred from e l emental geochemis t ry .
their parent magmas are derive d e s s e n tially forro LILE-enriched mica-clinopyroxenite
veins that were emplaced wi t h i n the subcont ine nta l l itho s p e r ic mantl e during a
pre vious subduction event3 • 6, it might b e admit t e d as a simple working hypo t h esis
t h a t the ENd x T e volution lines passing t hrough the K-syen it i c s arnples in F i gur e 2
r oughly represent the e v o lu t i o n o f t h i s e nriched-mantl e comp o n e n t in the regi on .
Support for these c onjecture s c ome s from the behavior of the Mes ozoic l ow-Ti ul t rapota s s i c
r o c k s of south Brazil and Pa r aguai. wh i c h h a v e s i mi lar Sm/Nd r at i os. f o llow exactly
the sarne ENd x T trend (Figur e 2) and are likewi s e i nferred t o b e d erived from
enriched sources in the li thospheric mantle 8. The infere n c e t hat b o th Ne oproter ozoic
and Mesozoic potassic melts derive from a s imi l ar mantl e r e s ervoir is further reinforced
by similar 87Sr / 86Sr i (averaging 0 .7068 in t he la t t e r 8 ) and elemen t ra t i os n ot
s t r on g l y affected b y f rac tiona t ion (the MgO contents o f t h e s t u d i e d syen ite s a re
tip i c al l y lowe r than 5 wt. %) . a s Ti /Y and La /Nb .

Somewhat surprisingly , i n s p i t e o f alI evidence t h at b oth g r oups of potass ic
rocks come from the sarne mant l e r e s e rvoir. the s t u d ied s y e n i t e s are s itu a ted c learly
t o t he north of t he bounda r i e s of the li t hosphere yielding l ow-T i melts d u r i n g the
Mesozoic, as i n fer r e d f rom both u l trapotassic and CFB b a salts. Two alte r n ative
expl ana t i on s are env isag ed: (1) a s s h own from several lines o f e v i d e n c e . t h e Guaxup é
Domain i s a llochtonous ov e r the SFC and if t h e s y e n i t e s p ost-date t hi s a l loc htony
(what is not immediatel y obviou s from field data) they might hav e der ive d f r om a
l ith o s p h e r i c mantle simila r f o r instance to tha t s i t u a t e d below the Dom Feliciano
belt, a Neoproterozoic t e rrane in Santa Ca t a r ina and Rio Grande d o Sul over which most
of the best studied low- Ti b asalt aec t í on s ? are s i tua t e d and t h a t s e ems to hav e Nd
i sotop e signatures10 simi lar to t h o s e of the Guaxupé Domainll ; (2) t he "low- Ti" and
"h i gh-Ti" mantle reservo i r s i n southern Brazil ma y ref lect a vert ica l rather t han
lateral zoning of the li thosphere9. 12• and as such the gener a t ion ultrapotassic
magmas having one or anothe r chemical and i sot op i c s igna tur e would reflect basically
the depth of melting.
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FIGURE CAPTIONS

Figure 1 . ENcir vs . ESrT diagram f or s y e n i tes from t he Capi tuva a nd Pedra Branc a
Ma s sifs (sta r s) . Shaded e nvelop s e ncompass the da t a fo r r e g i o n a l Bra siliano s yn
o r og e n i c (64 0-62 5 Ma) and p o s t-o rogenic ( 61 0 - 58 0 Ma) grani t e s f r om t he Stat e s o f São
Paulo and Parana7 , 13 . I s o t op i c n ota tions, refer e nce mantle reservoirs and t h e "mantle
array " (M.A .) a r e from (1 4) .

Figure 2. ENd vs . age diagram showi ng t h e model Nd isotop e e volution f or syeni tes
f r om t he Capituva a nd Pedra Bran c a Ma s sifs (stars) . Al s o s hown are the field o f the
l ow Ti ma f i c p o tass ic r o cks from southern Brazil and Paraguay, LTMps, the 2 Ga model
reg i ona l c r u s t ? and the mean model Archa e an c rus t - > . Isotopic n ota tions , mod el ages
and reference mantle reservoirs are f r om (1 4) .

South - American Symposium o n I s o t o p e Geology - Braz i l , J une 1997 1 45



o

-10

CNd(t)

-30
o

MA

LowRb
Lower Crust

100

C Sr(l)

Young

I
-2 Ga

Crust

V
Old

High Rb
Upper Crus t

/'

200

Ol----------_~~~:....--O;'

-10

C Nd(I)

-20

-30

0 .5 1.0
T (Ga)

1.5 2.0

1 4 6 South-Ame r i can Symp o s i um on I sotope Ge ology - Brazi l , J une 19 97

- . .




