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PROV [NCIAS MAGMATICAS
3 5 - Magma tis mo basico-ult rab asico

Resumo : The Re-Os isotopi c systemat ics of high-Ti f lood basalts of t he Parana Basin of Brazil were investigated . These basalt s represent

some of the least cont amin ated in the region and therefore offe r the best oppo rtunity for examining th e pot entia l sources for these

magmas. Whole rock as well as mineral fractions from HI-34 (Urubici), KNJ-161 (Pitanga) and PU-1098 (Paranapanema) high -Ti basalt

samples were found to have distinct ive and restrict ed Re concentrations but highly variable and overlapping a s concentration s and

isotopic ratio s. Together, samples HI-34 and KNJ- 161 form an isochron yielding an age of 130,0 ± 2,0 Ma, consistent w ith ot her

isotopic systems, and coincident with th e age of maximum eruption rates within the Pa rana Basin. An init ial 18'OS/' 880Sratio of 0, 134

± 0,004 do es not give a unique solution for the source reservoir, but suggests either direct derivation from an enriched mant le plume

source or contam inatio n of a subcontinental lithospheric mantle (SCLM)- or depleted MORB mant le (DMM}-derived magma by crustal

assimilation limited to 1-2%. Analyses of Paranapanema sample PU- l 098, however, yield an isochron w it h an anomalously old age

(146,4 ± 1,3 Ma) and a subchondri tic init ial a s isotopic composition of 0, 115 ± 0,003 . While th is age is di ffic ult to explain wi th

regard to oldest accepted Ar-Ar ages of Parana flood basalts (-1 38 Ma), it is interesting to note that th e initial a s isotopic compo sit ion

is coincid ent w ith the expected a s isotop ic compo sition of the SCLM formed at a Transamazonian age.
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Resumo : Reg ional geological mappi ng and geochemistry reveal that th e int ernal st ructure of Serra Geral flows is composed of a composi te

sequence of diff erent magm a types. The sequent ial development caused the int erfing ering of lavas with distinct magma compositions.

The vert ical sequence shows the recurrence of similar magmas in several st ratigraphic heigth s and their uneven distribution in the large
area covered by volcanism in southern Brazil and neighbouring coutries. This is crit ical to the understandi ng of how magmat ic feeder
systems and processes varied du ring the evolutio n of the province.
The fo llowing form at ions have been recognized in the Serra Geral Group, based mostly on f ield mapping and geochemist ry. One main
st ratigraphic section has been described from north to south across th e center of the basin. The listing of fo rmations does not follow
a vertica l sequence of occurrence.
Serra Geral Group - Low Ti: Var zea do Cedro Formatio n, Pa lmas Formatio ns; high Ti-Zr: Ourinhos Format ion , Chapec6 Formation;

low Ti/Y: Esmeralda Formation, Campo s Novos Formation; low Ti/Y: Paranapanema Format ion, Campo Ere Formatio n, Cordil heira Alta

Formation, Capanema Formation, Alegrete Formation, Gramado Formation; high Ti/Y: Nova Laranjei ras Formation, Pitanga Formatio n;

high Ti/Y: Urubici Formation , Ribeira Formation ; picritic: Mor ungava Formation .

The concept of Formation follows standard procedures of st ratigraphic classification and nomenclature (e.g., Nat ional Commission on

Strat igraphic Nomenclature). The Serra Geral Format ion is now designated Serra Geral Group because it contains several form ations,

mapped and characterized.
Volcanism started wi th high Ti/Y compositio ns in the north in a thick crust and low volume of magma extract ion, evolving int o a
highly fract ionated and contaminated, low Ti/Y magmatism in the south. The different types of magma were thus not generated by
fractionation from a single mantl e source, but fro m diff erent sources of magma. Moreover, it is suggested th at magmas were generated
in a wider area than the present dist ribution of the lavas, and the chemical types are though t to have erupted in different places

dischro nously.
Several observatio ns are signif icant: a- the magmatic activities started in the north ern part of the basin, w ith high-Ti/Y dominant; b­
fractionation and contami nation became more eff ective to the south; c- meltin g and mixing with the crust started the acid volcanic
activity; d- th e magma modif icat ion was not sharp from north to south, interfingering distinct magma types in th e geolog ical sequence;

e- the same magma type can occur in distinct st rat igraphic levels, and th is must be included in the st ratig raphic designati on; f- the
chemical compos itio n is a major compon ent fo r the understanding of magmat ic processes, but the position ing of each flow in the

stratigraphic unit requires field, petrog raphic and geophysical characterization.
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