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THE GEOLOGY OF THE MOZAMBIQUE BELT AND THE ZIMBABWE

CRATON AROUND MANICA, WESTERN MOZAMBIQUE.
Abstract

The study area comprises the Archaean Manica Greenstone Belt and the Vumba Granite Gneiss, the
Proterozoic Messica Granite Gneiss of the Zimbabwe Craton, the possibly allochthonous metasedimentary
sequence of the Frontier Formation, the granitoids of the Mozambique Metamorphic Province, which are
subdivided into Vanduzi Migmatite Gneiss, the Chimoio Granodiorite Gneiss, the Nhansipfe Granitic
Orthogneiss and the Pan-African Tchinhadzandze Granodiorite Gneiss. The rock sequences in the two
provinces are cut by mafic intrusions.

The greenstone belt comprises mafic to ultramafic and pelitic schists and serpentinites of the
Macequece Formation and metasediments of the M'Beza/\Vengo Formation. The mafic to uitramafic schists
and the serpentinites have chemical signatures of komatiites. The Vumba Granite Gneiss comprises the
northern and southern Vumba granitoids dated at 3885+255 Ma, and 252741632 Ma respectively. They vary
from metaluminous to peraluminous, have normative QAP compositions of granodiorites and
monzogranites and chemical signatures of mantle fractionates and volcanic-arc granitoids. The Early
Proterozoic Messica Granite Gneiss is 23481267 Ma old, is metaluminous and has QAP compositions of
monzogranites and chemical signatures suggesting a crustal source and a volcanic-arc environment. The
Frontier Formation comprises quartzite and pelitic schists. The Vanduzi Migmatite Gneiss comprises
stromatic and stictolithic types. Two mineral assemblages are distinguished as they contain either garnet
or hornblende. The Mid-Proterozoic Chimoio Granodioritic Gneiss is 12361201 Ma old. It is granodioritic
and metaluminous with a chemical signature of volcanic-arc granitoids. The Late Proterozoic Nhansipfe
Granitic Orthogneiss is dated at 981183 Ma and varies from metaluminous to peraluminous. The Rb, Nb
and Y contents are typical of within-plate granitoids, whereas Ga, Zr, Al, Ce and Y are typical of A-type
granitoids. The age of the mafic intrusions falls between ~500 and ~1100 Ma. The rocks typically contain
plagioclase, hornblende and clinopyroxene with or without garnet and orthopyroxene. The chemistry of the
rocks is typical of sub-alkaline tholeiites. The Tchinhadzandze Granodiorite Gneiss may be part of a Pan-
African event which lasted till ~450-~500 Ma. The normative feldspar compositions and Rb, Ba and Sr
contents are typical of granodiorites. It is metaluminous and has Rb, Y and Nb contents typical of volcanic-
arc granitoids.

The planar fabrics in the Archaean granite-greenstone belt are characterized by E-W to SW-NE strikes
and steep dips to N and S and to NW and SE. The mineral lineations and fold axes plunge 60° and 30°
respectively towards the E. Within the Mozambique belt, around the central part and in the extreme east
of the study area, the planar fabrics have essentially N-S strikes and steep dips to E and W in contrast with
complex deformation observed in the migmatites and megacrystic granitoids.

The study area can be subdivided into three metamorphic blocks, namely, one of low-grade greenschist

facies, one of medium-grade amphibolite facies and a third block of high-grade metamorphism.
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Uittreksel

Die studiegebied behels die Argeiese Manica Groensteengordel en die Vumba Granietgneis, die
Proterosoiése Messica Graniet Gneis van die Zimbabwe-kraton, die moontlik allochtone
metasedimentére opeenvolging van die Frontier Formasie, die granitoiede van die Mosambiek
Metamorfe Provinsie wat onderverdeel word in die Vanduzi Migmatiet Gneis, die Chimoio Granodioriet
Gneis, die Nhansipfe Granitiese Ortogneis en die Pan-Afrikaanse Tchinhadzandze Granodioriet Gneis.
Die gesteente-opeenvolgings in die twee provinsies word gesny deur mafiese indringings.

Die groensteengordel bestaan uit mafiese tot ultramafiese en pelitiese skiste en serpentiniete van
die Macequece Formasie en metasedimente van die M'Beza/Vengo Formasie. Die mafiese tot
ultramafiese skiste en die serpentiniete het chemiese kenmerke van komatiiete. Die Vumba Graniet
Gneis bestaan uit die noordelike en suidelike Vumba granitoiede wat op 3885+225 Ma en 25271632
Ma onderskeidelik gedateer is. Hulle varieer van metalumineus tot peralumineus, het normatiewe QAP
samestellings van granodioriete en monsograniete en chemiese kenmerke van mantelfraksionate en
vulkaniese-boog granitoiede. Die Vroeg-Proterosoiese Messica Graniet Gneis is 23484267 Ma oud, is
metalumineus, het QAP samestellings van monsograniete en chemiese kenmerke wat op
korsoorsprong en vulkaniese-boog granitoiede dui. Die Frontier Formasie bestaan uit kwartsiet en
pelitiese skis. Die Vanduzi Migmatiet Gneis behels stromatiese en stiktolitiese tipes. Twee
mineraalversamelings word onderskei deurdat hulle 6f granaat 6f horingblende bevat. Die Middel-
Proterosoiese Chimoio Granodioriet Gneis is 1236+201Ma oud. Dit is metalumineus en is tipies
granodiorities met die chemiese kenmerke van vulkaniese-boog granitoiede. Die Laat-Proterosociese
Nhansipfe Granitiese Ortogneis is gedateer op 981+83 Ma en wissel van metalumineus tot
peralumineus. Die Rb-, Nb- en Y-inhoud is tipies van intraplaat granitoide, en die Ga-, Zr-, ~AI-, Ce-en
Y-inhoud is tipies van A-tipe granitoiede. Die ouderdom van die mafiese intrussies [é tussen ~500 en
~1100Ma. Die gesteentes bevat tipies plagioklaas, horingblende en klinopirokseen met of sonder
granaat en ortopirokseen. Die chemie van die gesteentes is tipies van subalkaliese tholeiiete. Die
Tchinhadzandze Granodioriet Gneis is moontlik deel van ‘n Pan-Afrikaanse gebeurtenis wat tot ~450-
~500 Ma geduur het. Die normatiewe veldspaat-samestellings en die Rb-, Ba- en Sr-inhoud is tipies
van granodioriet. Dit is metalumineus en het Rb-, Y- en Nb-inhoude tipies van vulkaniese-boog
granitoiede.

Die vlakkige maaksels in die Argeiese graniet-groensteengordel word gekenmerk deur O-W tot SW-
NO strekkings en steil hellings na N en S en na NW en SO. Die mineraallineasies en plooi-asse duik
60° en 30° onderskeidelik na die Ooste. In die Mosambiekgordel, naby die middel en in die ocoste van
die studiegebied, strek die vlakkige maaksels in wese N-S en hel steil na die Ooste en Weste, in
teenstelling met die komplekse vervorming wat in die migmatiete en megakristiese granitoiede gesien
word.

Die studiegebied kan in drie metamorfe terreine onderverdee! word, naamlik een van laegraadse

groenskisfasies, een van mediumgraadse amfibolietfasies en ‘n derde van hoégraadse metamorfose.
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