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GEOCHEMISTRY AND PETROLOGY OF CRETACEOUS SILICIC ROCKS FROM URUGUAY /
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mente alterado, em matriz com textura traquftica, com mais
de 40% de feldspato, 10-20% de c1inopiroxenio, t 10% de
magnetita titanifera, 1-5% de anfibo lio e apati ta como mine­
rai acess6rio, imersos em base vftrea alterada (5-155'0).

Nessas rochas, a kaers utita ocorre co ma fenocristais su­

bidi om or ficos, corn inclu socs de apatita,j unto a graos rea­
bsorvidos assoc iados a magnetita titanifera. Os cristais (mg#
=0,580,62) apresenlam tant o zoneamento normal como in­
verso e, em alguns casos , possuem uma borda con tinua de
diopsfdio titanifero (mg# = t 0,68). Os prismas de diops ­
fdio titanifero fenocris talino (mg# = 0,67-0,78) tambdm
mostram zonea men to varifive l: osci lat6rio, normal e inver­
so. Os plagioclasios fcnocristalinos, cscassos e tabulurcs,
sao pouco rcabsorvidos e As vczcs fraturados; sao de labra-

During early Cretaceous , a strong volcanic act ivity made
up of basaltic (s.l.) and rhyolitic (s.l.) rocks occurred in sou­
thern Uruguay along the border of the Parana Basin. l lcrc
major and trace clement as well as Sr-Nd isotopic analyses
for the silicic rocks arc discussed, The mineral paragenesis
of the silicic rocks is essen tially anhydro us and is represen­
ted by plagioclase, alka li feldspar, quartz, iron oxides :1: cli­
nopyroxene, whereas that of basic samples consists ofplagi­
oclasc (An = 85-45%) , clinopyroxene and, rarely, olivine.
Alkali feldspars 01" the silicic rocks arc sanidjnc, whose 01'-
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thoclasc content ranges [rom 60 to 30'%. Clinopyroxcncs arc
essentially augitcs (Wo.
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guayan silicic rocks can be classified as: rhyodacite, alkali
rhyolite and quartz latitc; the rarer basic rocks arc hawaiit e
and olivine tholeiite. With respect to the similar Parana sili­
cic lithologies they have a higher si lica content. When plot­
ted on a primitive mantle-normalized multiclcmcntal diagram,
the silicic samples show negative anomalies at Eu, Sr, Nb, P,
Ti and, sometimes, at Ba, which can be related to fractional
crysta llization. The olivine tholeiite (Ma risca la area) shows
negat ive anomalies at Th, K and Ti, positive anomaly at Ba
and is enriched in LREE, the trace element concentration re­
semble a pattern similar to o ms. The silicic rocks of di fTe­
rent localities can be dist inguished on the basis of interele­
mental ratios (e.g., LlL E/H FSE) suc h as Ti/Zr, Nb/Y, K/Ti
and RblNb. The possibility of an origin from fractional crys­
tallization process (in closed syste m) star ting from a basalt ic
parental melt has been tested considering the Mariscala oli­
vine tholeiite. For the major element the passage from basalt
to rhyolite is possible after removal of about 86% of a gab­
broie cumu late (1'1+ 01+ epx + mt + il). However, such a
model cannot produce the trace element concentrat ion of si­
licic rocks. In part icular, the HFSE (Nb, P, HI) con tent of
rhyolites is lower than those of the ca lculated liquid, where­
as Rb and K are higher. Better results are obtained proposing
a two-stage model: a first step is fractionation with evolution
from basalt to quartz latite and then from quartz latite to rhyo-

dorita corn fraco zoneamento ora normal ora illl" '1 "
Obscrvamsc tambcm alguns microfcnocristais em :,1", '"

rc ta ng ularcs ale qu adra ticas co rn tcxt ura em pcnciru, 'i ii
apcnas conscr vam uma Tina borda continua de I"e l,hI' III "
Os feldspatos da matri z variant em roc has de corp" :, tliI '

rentes. Ern alguns de les cnco ntra-sc andes ina e allll,III' II

s io (corn ate 2° 15 de BaO), enquanto que outros pll::';111III

ape nas sanidina.

Em geral todas as fases mineral6gicas dos t raqu i a ll d , I ~ 1

tos basa lticos rcgistram deseq uillbrio tan to textural " 1111 111

composit ional que somcntc pode scr cxp licado em fU II ~' a ll .I,
mistura de magmas, possivclmcntc de composicao hasi'i1I , ,I

e traquiaudcsitica on traquflica,
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lite. However, also in this case , the LILE content is hi!'.h,·!
and the II FSE and IIREE concentrations arc lower in Ih.
rhyolites than in the ca lculated liquids. The hypothesis II' IIi
ch takes into acco unt the orig in from partial melting 1'1111'\

basalt ic (or granulitic) lithologic» has been tested conxi.l.
ring the composition or experimental liquids obtained xt.u
ting from basic (basaltic to granulitic) com positions. A 1'11111

parison with experimenta l melts has shown that the l li u
guayan rocks have Kp and FeO too high and AlP.\' ( 'al I

and Na.O 100 low 10 be considered Ihe product ofanatexi" ..I
any bas ic source. As latter possibi lity an origin related I II

AFC processes has been tested. As parental liquids has Ill " ' 11

chosen the olivine tholeiite of Marisca la, whereas as crll:,t,1I
contaminant has been chosen a Proterozoic gra nite 1""" 11

Amazonas Craton. Trace clement and isotopic evidences ~, II

gges l Ihat the combination 0 1" assimilat ion + fractional CI )",

tall izat ion is the most viable process in order to exp lain Ih,'
genes is of the volcanic rocks of the Arcqui ta formation, Tl«:
highest L1LEand HFSE concentration in quartz latites CllIII
pared to rhyolites speak for the absence of genet ic rclan
unships between these IWo rock groups. Open system pi..
ccsscs arc sugges ted also by the radiogenic Sr and unradi«
gan ic Nd isotopic ratios of the Uruguayan rhyolites. Alkali
rhyolites and quart z latites from Rio Salamanca and Arcqm
ta show the lowest S7S I"fS"S r (down to 0.70904) and the I..
west l. lNd/l.IINd (dow n 10 0.511 S9 1) among the Uruguayan
rocks . On the other hand, samples from Serra Sao Migwl
and Lascano plot on a Sr-Nd isotopic space along a line III
the enric hed quadrant, with S7S rf' I'Sr ranging from 0.71 T "!
to 0.7239 1 and I· JNd/ l·· Nd from 0.5122S7 to 0.5 11945. Th,'
olivine tho leiite from Marisca lu show less radiogenic Sr allll
more radiogenic Nd. It is possib le to propose a mechanism
of fractional crysta llization coupled with ass imilation ofcru.
tal material which could be upper crust in the case of SCII:I
Sao Miguel and Lascano (samples shined towards more 1:1

diogenic Sr) and lower crust for Rio Salamanca and Arcquit.i
(samples with the lowest S7Srf' I'Sr).
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