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Crustal Evolution of the Archean Formiga province (AFP), southem S3o Francisco Cra
ton, Brazil.

W. TEIXEIRA (Inst. de Geociéncias, Univ. of Sao Paulo, Brazil);
M. MAKENYA (Princeton Univ., Dept. of Geology, USA).

T.C. ONSTOTT and

e AFP is characterized by medium to high-grade terranes (MHT) mainly metamor-
phosed to amphibolite grade, and associated greenstone belts. The former are made
up of orthogneisses with granodioritic composition, granitoids, migmatites and sub-
ordinate lites. The gr occur as tightly deformed relicts
within the MHT; some of them contain graphite rich metasediments. Structurally,
these relicts may partially surround the MHT resembling domal features, interpreted
asmantled gneissic domes. The Piurhi greenstone is probably an extension of the
Province westwards, however it crops out in an overthrusted structure within the
Late Proterozoic Bambui sedimentary platform cover.

Available isotope data on the MHT and Piurhi greenstone evidenced that the
crustal evolution took place from 3.2 to 2.6 Ga ago (Rb-Sr and Pb-Pb whole rock
isochrons). Coherent low Sr initial ratios (0.7001) and upper mantle-type u, value
(8,18) on orthogneiss and migmatite, and U-Pb zircon age on matavolcanics ~of this
greenstone suggest that continental growth by differentiation of the upper mantle
occurred from 3.2 to 3.0 Ga. ago. This event was followed by reworking processes
at c. 2.8-2.6 Ga. ago, as also supported by the Sr and Pb isotope evidences. The
above geochronological pattem of the investigated area combined with available
radiometric data over the southem Sao Francisco Craton is consistent with the
existence of several age distinct fragments which suffered progressive aggluti
nation during the Late Archean. b

Additionally the AFP exhibitis a complex thermal history due to an Early Protero
zoic belt (2.4-2.1 Ga.) which developed along its easterm border. Biotite and
amphibole K-Ar ages record a widespread tharmal overprinting episode over the MHT
dated at 2.1-1.9 Ga. and related to the cooling of the Transamazonico cycle. 40Ar/
3%pr, on biotites and amphibole yielded plateau ages in the range 2.04-1.88 and at
2.2 Ga., respectively. The latter age may estimate the cooling age of the amphibo-
lite prior to the Tranzamazonico cycle; the biotite ages the variable intensity
of the partial overprinting of this Cycle over the Archean rocks. Finally, geologi-
cal constraints combined with the geochronology demostrate that during Late
Proterozoic times the southern Sao Francisco Craton (including the Formiga province
acted as a stable foreland for the surrounding Brasiliano belts.
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Rb-Sr and_K-Ar geochronology of the Uaua mafic dyke swarm,
eastern Sao Francisco Craton, and their tectonic significance.

north-
Wilson TEIXEIRA, Luiz Rogerio BASTOS LEAL, Angela Beatriz MENEZES, Vi

cente Antonio Vitorio GIRARDI (Inst. de Geocienclas, Univ. of Sao Pau
lo, Brazil).

The Uaua mafic dyke swarm (UDS) is intruded into polycyclic Archean
to Lower Proterozoic gneissic-migmatite terranes of medium to high
grade of metamorphism. The UDS is subdivided into two groups on the
basis of field relationships, mineral composition and geochemistry.
Both groups have been variable affected by metamorphism and shearing.

Original rocks from the 1S% group of dykes still preserve ophitic
textures, and are mainly composed of aggregates of scarce twinned pla
gioclase, two pyroxenes, minor hornblende and opaques. The me tamor—
phosed dykes are foliated and folded and are composed of andesine and
hornblende along with minor opaques, apatite, quartz and scarce sphene.
Similarly as the 1Stgroup the 2Nd one (85% of the studied dykes) in-
cludes dykes showing preserved ophitic to sub-ophitic textures. These ones
usually have hornblende bordering pyroxenes, and incipient polygo-
nization of the pyroxene. With the increase in metamorphic intensity
the igneous textures are partially modified, and the plagioclase and
hornblende-quartz aggregates are largely recrystallized.

}b-Sr mineral isochrons on the both groups of dykes less affected
8¥ metamorphic overprint yielded c. 2.5 Ga (for the 13tgroup) with low

sr/86sr initial ratios (~-0.701-0.702), and about 2.1 Ga (2nd group)
with high initial ratios (~0.703-0.706). Sr-Nd isotopes evidence that
these younger dykes may be derived from a more enriched, heterogeneous

mantle-source (plus minor crustal contamination) than the older one.
Additional K-Ar on amphiboles from the metamorphosed dykes yielded ages
in the range 2.14-1.91 Ga. These ages are consistent with the regional
cooling history of the Transamazonico cycle, as similarly defined
for most of the basement rocks of the Craton.

From the above the ~2.5 Ga dykes may be associated with the Archean
-Early Proterozoic transitional evolution, prior to the development of
the Lower Proterozoic belts bordering the Archean fragments of the
Craton. The ~2.1 Ga dykes are probably associated with the Lower
Proterozoic Itabuna magmatic arc, and their emplacement occurred dur-
ing the connected preceding distension event of the crust. Eventually these
dykes together with the oldest ones were variable metamorphosed and
sheared due to such a collisional tectonics.
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The tectono-thermal evolution of the Archean Barberton greenstone belt, South Africa

C.EJ. dc RONDE and M.J. de WIT (Dept. Geol., Univ. Cape Town, Rondebosch 7700, R.S.A.).

Sigs progress in ical studies over the last 10 years within
the ~3.1-3.5 Ga Barberton gmenslonc belt (BGB). has cnable§ tighter constraints to be made on the
tectono-thermal evolution of the belt. Rocks in the BGB span a local tectono-thermal history of at least 400
Ma, and have been affected by rcgmnal mcnml perturbations for over 1500 Ma. Early events (3490-3450

Ma) are recorded as MOR-like t These are by two arc-trench-like related

“n sell:nwd by ~200 Ma. Colhsmul hke processes occurred between -3230 Ma and 3080 Ma.
reafter, the terrain was p lized with gold during a more

regional cratonic cxlensnonal penod during th of f of lhc Wi d basin at ~3070 Ma.
rly, Dy-related domi hy h rts of the BGB and has been

pa

constrained in age by U-Pb umons to be between 3450 and 3440 Ma. Effects of D deformation are mainly

seen within the igneous rocks of the Onvtrwachl _Gmup and 0a lcsscr Fn:: in the sediments of the
ol

Ids and d d facing

overlying Flg Tn.-e Gmu}; This early
1o carly thrusti
Iungmg uoclmal folds and thrust faults, n the south

| part of the BGB.

'b zircon dating has constrained D> to be bclween 3227 '3 and 3229 = 3 Ma in the north-central part of the
belt. D; only affects Onverwacht and F|g Trec Group mcks Along the eastern and western edges of the
logy map patterns of the
ing, as well
as a significant strike-slip component. In the western part of the BGB, early D3 dcfon-namn is >3164 = 12

BGB, Dj-related lodaz
t

belt. This deformation is responsible for thc opcn y i tig ife nnd rela

Ma while late D3 deformation is >3084 Ma. Al the main stratigraphic Groups of the BGB arc affected by

D3 deformation with the coarse clastics, q and of the highest Group.
the Moodies Group, syn-tectonic in their origin. Slruclunl sludm have shown goH mmcnlmuon in the
BGB 10 be late D3 in timing, i with U-Pb ages which the main gold

mineralizing event in Barberton to be between 3126 + 21 and 3084 = 18 Ma. Late, Dy-related dc[ormauon

re-folds earlier F3 folds and is also associated with slnkc-shp fauls.

40Arf9Ar studies on mineral sep from rocks the BGB, and from mafic-
ultramafic rocks and sediments from within the belt, have enabled conslmms to be made on thermal
conditions pertaining to the Barberton region. Amp (with b of ~650 °C) from
Onverwacht Group ics provide of seafloor n at 3489 = 68 Ma i.c. soon after

the extrusion of the rocks. Muscovlls and biotites (with blocking temperatures of ~300 °C) from several
granitoids adjacent to the BGB have “0Ar/39Ar reset ages of ~2600 Ma. Similary, sediments such as barite
from within the BGB (with blocking temperatures of ~200 °C) show 40Ar/3%Ar reset ages at ~2700 Ma and
a, coincident with large-scale, regional, thermal perturbations in the
Kaapvaal Craton. Thus, rocks of the lower (Onverwacht Group) part of the BGB stratigraphy have not
been exposed to temperatures >650 °C since time of their formation (i.e. 3490-3440 Ma) but have been

more commonly at 2025-2090

overprinted by thermal anomalies >200 °C up to 2025-2090 Ma ago.

The cffec! nf Dz r:lllcd dcl'ormallon. dommlled by arial{lrv
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Evolution of the Archaean of Central Africa

Boneza T. RUMVEGERI (Dept. Geol., Univ. Lubumbashi, Zaire).

Archaean terrains of Central Africa are exposed as series of base-
ment windows through cover rocks of ages ranging from Proterozoic to
Phanerozoic. They consist of the Tanzania craton, the West Nile
gneissic complex, the granite-greenstone belt, the Bomu complex, the
Ntem complex, the Chaillu massif and the Kasal-Angola craton.

The oldest rocks in that region indicate that the crust in the
southern and eastern part was continental while the northern part was
oceanic. The continental crust evolved through complex events of
sedimentation, volcanism, deformation and regional metamorphism befo-
re 3.5 GA. The relict of continental nuclei is represented by the
Kapanga-Sandoa complex in the south of the region, in which the
earliest recognizable tectono-metamorphic event has been dated around
3.5 GA.

The basement complex of Central Africa formed from many crustal
elements over a substential period of time of around 1000 Ma by pro-
cesses not yet well understood. In spite of local complexities, two
main "orogenic cycles" were registered in the whole regions.

They are separated by a general fracturing period (3.2 - 3.0 GA) of
the crust and the formation of intracratonic rifts in which greens-
tone belts evolved.

1-1-2  P-17 1313

Metamorphogenic, shear zone related light carbon isotopes from the
Archean Sukumaland Greenstone Belt, NW-Tanzania.

Dieter RAMMLMAIR, Gregor BORG, Eckhard FABER, Heinz HUFNAGEL,
Hermann WEHNER, Friedrich-Wilhelm WELLMER (Fed. Inst. Geosci. Nat.
Res., Hannover, F.R.G.), Mebus GEYH (Geol. Surv. Lower Saxony,
Hannover, F.R.G), Dalles LYATUU and Frank MAKYAO (Madini, Dodoma,
Tanzania).

The Sukumaland Greenstone Belt is situated S of Lake Victoria
and forms part of the Tanzanian Craton. The belt consists of an
association of Nyanzian basalts, gabbros, banded iron formations,

felsic tuffs and flows and carbon-rich sediments, topped by
Kavirondian sediments. Numerous granitoids intrude the above
sequence.

Carbon rich horizons (total organic carbon 0.1 to 3.5%) show an
extreme spread in isotopic composition. A first group of moderately
sheared, partly silicified, very fine-grained sediments, very low
in metamorphic grade, displays 8'?Cere in the range of -24 to -29
*/eo. A second group of extremely sheared sediments of low meta-
morphic grade exhibit uncommon 8'3Cers between -37 and -56 °/ee.

The extremely low &!'3C values can only be explained by fixation
of 12C-rich carbon from methane in the sediments. Methane fixation
is known to occur directly via methylotrophic bacteria or
indirectly via COz due to the oxidation of CHi, by common
autotrophs. A new model is proposed in the paper.

A relative depletion in !2C can occur, if a considerable amount
of metamorphogenic methane-derived light isotope carbon is added to
the organogenic carbon in the sediments via an intersecting
polyactivated shearzone.

The originally '3C enriched CHs,
to the above mentioned first group,
fractionation by selective removal of !3C incorporated in COz or
graphite due to continuously changing f0: conditions during
migration, leading to a shift in 8'3C from originally heavier than
-30 °*/es to finally lighter than -60 °/eo .

derived from sediments related
underwent open system isotopic
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The mechanisms of recycling of the Archacan continental crust: example of the
Closepet granite; South India.

Hervé MARTIN (CAESS, Univ. Rennes, France) M. JAYANANDA (Dept. Geol.,
Univ., Bangalore, India) and Jean-Jacques PEUCAT (CAESS, Univ. Rennes, France).

The Closepet granite (South India) is generally considered as a typical crustal granite

emplaced at 2.51 Ga and derived through partial melung of the surroundmg
Peninsular gneisses (3.2 to 2.7 Ga). In the field the granite appears as a composite
body made up of at least 2 groups of intrusions: i) an early SiO2-poor group
(clinopyroxene and porphyritic granites) located in the central part of the body. These
eranites display a narrow range in both 87Sr/86Sr (0.7019-0.7030) and ENg (-1.47 to -
4.73). i) A later SiO2-rich group (equigranular grey and pink granites) located along
the interface between the SiO2- -poor group and the Peninsular gneisses. They
progressively grade to mi ized Py thus indicating their anatectic
derivation. Their isotopic characteristics vary in a wide range (87Sr/86Sr from 0.7033
t0 0.7106 and Eng from -7.31 to -8.91).

Field and geochronological evidences show that the two groups are broadly
c poraneous and mech lly mixed. This observation supported by the chemical
data that display well defined mixing trends in both €5¢-ENd and Harker's diagrams.
This continuous chemical variation of two magmatic bodies is interpreted in terms of
interaction and mixing of two unrelated end-members derived from different source
regions (enriched peridotitic mantl¢ vs Peninsular gneisses). The proposed
petrogenetic model involves the intrusion of mantle derived magmatic inputs into mid-
crustal levels along a transcurrent shear zone; they supplied additional heat and fluids
that initiated the anatexis of the surrounding crust. During this event, large scale
mixing occurred between mantle and crustal melts thus generating the composite
Closepet granite.




