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products of this episode consist of an extensive veneer of rhyolite and epizonal

granite that presumably overlies the older Pr ot er ozoi c crust (Bickford et al.,

1986) .

Since 1300 Ma ago continental growth appears t o have been primarily to the

east and southeast and is represented mainl y by units within the Grenville

Province to the east and the similar Ll ano Province of southern Texas , although

the Grenville ' Province also contains re- wor ked ol der crus t a l material. Major

intracontinental rifting occurred about 1100 Ma ago, and this Midcontinent Rift

System (Van SChmus & Hinze, 1985) may be related to the tectonic regime that

produced the Grenville Province.
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The Barro Alto Complex comprises a highly deformed and metamorphosed

association of pl ut onic , vol canic , and sediment ary rocks exposed in a 150 x 25 km

IxJorrerang-like strip in central Goias, Brazil. It is the southernrrost tip of an

extens ive yet discontinuous belt of granulit e and amphibolite facies metamorphic

rocks which include the Niquelandia and Cana Brava complexes to the north. At



its eastern/southern border, the complex is thrusted over mylonitic

granodiorite/tonalite basement; gneisses. At the western/northern border it is in

par t t ectonically overlain by younger l aw-grade Proter ozoic metasediments.

Recent detailed rrapping (Fuck et al., 1981; Danni et al., 1984 ) has lead to

the longitudinal division of the complex in t wo rather distinct units: i )

granul i te facies rocks form the· eastern/ southern portion; ii ) amphil:::olite fac i es

rocks, overthrusting the former, appear in the western/northern portion of the

compl ex (Fig. 1).

Two rock associations are distinguished within the granulite belt. The

first one comprises a sequence of f i ne-grained rraf ic granulite, hypersthene­

quartz-feldspar granulite, gar net quar tzite , s ill imani t e-garnet- cor dier i te

gne iss, calc-sili cate r ock , and rragneti t e-r i ch iron fo rrrat i on . These rocks

depi ct an ancient supracrus t a l success i on of ch€fiUcal (and vol canicl ast ic?)

sedi ments conforrrably interlayered with maf i c and fe lsic volcanics . Chemically,

the dominant f ine-grained maf ic gr anulit es (plagi oc l ase , cl i nopyr oxene ,

hyper sthene , hornblende ) display a thole i itic t rend , minor and trace elements

bearing relati ons similar t o those of oceanic resalt (Fuck et al., 1985). The

fel s i c granulites are Si0 2 (>65%) rich rocks , with high KINa, and K/Rb similar to

t ypica l continental crust; trace elements show cons i de r able dispersion, but Ba,

Zr and Rb are consistently high (Fuck et al . , 1985 ) . Depletion of LIL elements

i s thus not observed in the Central Goi as granul ites.

The second association compri ses medi~ to coarse-grained mafi c rocks

(? lagioclase, hype r sthene , salitic clinopyroxene , minor hornblende, bi ot i t e ,

garnet, occasional quartz) . Locally they conta in small l ayer s and/ or l enses of

webs t erite , olivine pyroxenite, and peridotite . Hypersthene-bearing gneissic

quartz diorite is widespread to the northwest of Co.i anes i a. In spite of

pervasive annealing, igneous t extures may be l ocally preserved. Xenoliths of

supracrustal rraterial, especiall y f i ne-grained mafic gr anul i t e , garnet quartzite,

and calc-silicate rock are abundant i n rrany pl aces . Ultramafic rocks

(serpentinized harzburgite, dunite and orthopyroxenite) form a tectonic slice (20



GEOLOGICAL SKETCH MAP OF THE

I:.:1Mafic oranulites

~ Fine -oralned amphibolite (metabasalt)

DES . [ '.uza

>O,~20

SCALE

10o

....

ALTO COMPLEX
FUCK

B A RRO

~/. . i', J . { I 1 '. 0 fil " .•

Ij

/

'I
.I

0/. /

/
,f

, I
Y

1/. /.;
/

-- Geoiooic conta cl

--Foull

-----..... Thru$t fault

e Location of sample.

<) Cit)'

SYMBOLS

~ Serpentinized ultramafic rocks

o Tonalite oronodiorite onei$s basement

D SupracrustOl oranulites

(COMPILED AFTER STACHE 1976, F IGUEI REDO 1978,
et 01 1981, AND DANNI " 01 1984

Fig.l

Hornblende and biotite oneiss

Interlayered metosedimentary and
metavolcanic rock.

o Gabbro - anorthositic layered complex

o Middle and Late Proterozoic cover

I-_..I Intrusive oranite.

mm
~
6.:..1

I 1't:'Y
>~:::J

''''' .. ' .., ••' ,., ~•. ,. ~., """••; 'J..; "~; _.:;;.-i. ,..~~I..'"", , ~,..;;:;.;.,;,. .~n ' ,.,•.,,~•...,.,.,;..M u""••~." ,UJ; ;i..H- ,,,J,,••II.J



sample ,~~

anorthositeand

The latter grade

The metabasalts are

The layered rock form

As a whol e, textur es and

The fine-grained amphibolites

ol ivine gabbro,

Some of the gneisses display relict textures

Rb and Sr Isotopes have been treasured i n the geochronolO3}' )~

i nter layer ed with gneissic rocks" which gr aduall y become the dominant rock types

km long, 2 km wide) interthrusted between maf i c granulites and the . overl ying

A geochronol ogic invest i gation by the Rb-Sr method has been car r i ed out

-;~~
Computed data points of samples collected at site 1 (Serra da Gameleira ), :."

preserved diabase texture (Danni et al . , 1984) .

interbedded amphibolite , gneiss , iron formation , calc-silicate rock , gondit e, and

pr obably a disrupted layered igneous complex intruding a roof of supr acrustal

rocks partially preserved in scattered patches within the gr anul i t e belt .

The medium-grade rocks of the western/northern portion (Barro Alto Complex)

f i el d relations provide evidence that thi s associ ation is of plutonic origin,

up.vards into fine-grained amphibol ites, in sone pl aces through metadolerite wi th

usually converted into coarse-gr a ined banded amphibolites.

form the basal part of the Juscelandia metavolcanic- sedi mentar y sequence . They

amphi bol i t e and meta-anorthosite unit near Barro Alto .

dome- shaped structures wi th troctolit e,

and metamorphosed under amphibolit e faci es conditi ons .

main l y on felsic rocks ' f rom the granulite belt and gne i sses of the Juscelandia

recalling features of fels ic vol canics . Their t rend is dist i nctly calc-alkaline ,

t owards the t op of the unit .

surr ounded by gabbro (Figueiredo, 1978; Fuck et al., 1981; Danni et .al . , 1984) ,

with over 65% Si02 and high contents of Ba, Zr , Rb and Sr (Fuck et al ., 1985).

to usual . techniques described elsewhere (e .g . Cordani & Iyer , 1979).

localities are indicated in Fi gure 1.

comprise both layered maf i c rocks and a volcani c- sedimentary sequence , deformed

laboratories of the Universidade de sao Paulo and Univers i dade do Para , according .: '

ocean ridge tholeiite tasalt (Danni & Kuyumjian , 1984) .

are i nterbedded with garnetiferous met acher t s and displ ay cherrlical affinities of

sequence .

The upper part of the sequence i s made of a thick pile of mica schist , with minor

quartzi te .



represent i ng separate i sotope systems, plot be.Low the Lsochron and wer e excluded
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some 20 km Wl'M of Co.ianesi.a (Fig. 1) , define a well fitted I sochron (MSWD =

0.525) with '1'=1266 + 17 Ma. (Fig . 2) . Initia18 7Srj86sr has a high value of

0.73473 + 0.00051 . sampl es 7A and,8A plot well !:elaN the iscx::hronic line,

indicating separate isotopic systems, and have not been included in the

Analysed sampl es f r om different outcrops of the northern slope of the

The analytical results for the Juscelandia sequence are presented in Figures

3 and 4. I sot ope measurements on samplex from a single outcrop , about 2 km north

Ma,

indicating either different protoliths of different geologic evolution .

homogenization event qnder high-grade metamorphic conditions.

long before the gr anulite facies metamorphism took place .

calculations . The i sochronic age of about 1270 Ma. is interpreted as a Sr isotope

the high i nitial ration , the protoliths were probably inCOrPOrated i nt o the crust

figure 2 -- Rb-Sr isochron for Barro Alto granulites.

Gameleira hills (Fi g. 1, s i t es 2, 3), Monte Alegre farm (site 4) , and Guar a creek

(si t e 5) exhibited a scattered pattern within the Rb-Sr isotope diagram,

. of Jardim Paulista (Fig 1, site 6), yielded an . isochronic age of 1330 + 65



Figure 3 -- Rb-Sr i sochron plot for Juscelandia gne isses at Jardim Paul i s t a .
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In conclusion, Rb-Sr isotope measurements suggest that the Bar r o Alto rocks

the . fact that rather di verse rrateri a l s have been anal ysed, the points are

The process

87Rb/ 86
Sr

These rocks are

7.5

During that event volcanic and sedimentaru rocks of

JUSCELANDIA
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near Juscelandi a (Fig. 1, sites 8, 9, 10, 11) are presented in Figure 4. Despite

The resulting geologic structure i s one of interstacked tectonic slices as

reasonably aligned, and plot close t o the Jardi m Paulista reference isochron,

provi di ng additional evidence for a metamorphism affecting the Juscelandia

Isotope results for rocks f r om di f fer ent outcrops along the gneiss layer

sequence about 1300 M3. ago.

present ly exposed in the granul i t e belt of the Barro Alt o Complex due to l aw-

times, around 1300 M3. ago.

the .rus cel andia sequence, as WBll as the underlying gabbro-anorthosite layered

homogeni zed under hi gh-gr ade condi t i ons withi n the l ower crust.

might be expected in a continent-continent col lision environment.

complex, underWBnt de fomation and r ecrystallization under amphi bolite faci es

oontinental crust rraterial (Fuck et al . , 1985; Ass~o et al., 1985).

conditions. At about, the same time apparentl y older rocks have been isotopical l y

Figure 4 -- Rb-Sr isochron plot f or Juscelandi a gneisses.

angl e thrust faults along whi ch sl i ces of the lower crust were pushed over upper

have undergone at least one important metamorphic event during Middle Proterozoic
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