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Geologic setting

The Mineiro belt (ME ) lays in the southern sector of the Sao Francis c o craton
surroundin g an Archean platform s t a b i l i z e d between 2.7 and 2 .6 Ga (1 ,2 ) . Th e MB
evolved during the Transamazonian cycle. Early stages of t he:ME evolution are related
to platfor mal s e d i me n t a t i on start i n g prior to 2 .42 Ga (3) . Syn t o p ostectonic
sedimentat ion , p l u tonism and metamorphism took place i n t he 2 .2-1.9 Ga t ime s p an .
Tectonism within the:ME deeply affected the Archean crust inducing isotopic r esetting
and giving rise to gneissic domes (1 , 4 , 5, 6) .

The ME comprise a large area of reworked Archean basement including TTG gneisses
and migmati tes, greenstone belts and high-grade gneisses, intruded by many
paleoproterozoic granitoid bodies. Paleoproterozoic supracrustal sequences are
restricted to the Quadrilatero Ferrifero region and to a narrow belt linking the
southwestern tip of the Quadri Lat.e.ro Ferrifero to the Bonsucesso ridge.

Sedimentary record

The sedimentary evolution of the ME was established based on dating of hundreds
of detri tal zircons (6). The Minas Supergroup sedimentary sequence records the change
from platformal to synorogenic sedimentation . Deposition ages of the lower platformal
sequence are constrained by the following data: the basal Moeda Formation contains
zircons with minimum ages of ca . 2600 Ma (6), and marbles of the Gandarela Formation
yielded a deposition age of ca . 242 0 Ma (3). The scarcity of 2 .6-2 .4 Ga zircons is
symptomatic o f the absence of magmatic-metamorphic activity in that period of time
( 6) . The upp er un i t of the Minas Supergroup (Sa b a r a Formation ) contains 2125 Ma
zircon and t he overlying Itacolomi Gr oup contains z ircon of ca . 2 . 06 Ga, i dentical to
the ages of reg i onal me t amorph i s m (5, 6) . These uni ts should represent a flysh-molasse
deposit of t h e ME.

Isotopic data on granitoid intrusions and petrogenesis

Granitoid intrusions form a string of bodies extending nearly 300 krn westwar.ds
from the southern border of the Quadrilatero Ferrifero (fig. 1) and have isotopic
ages between 2 .2-1.9 Ga . The plutons are syn- to postectonic and constitute tonalitic
and grani tic calc-alkaline sui tes . A number of alkaline plutons occurs to the east
and south of this magmatic arc (7) . The plutons and the available isotopic data are:

1. Al to Maranhao: U-Pb analyses in zircon and sphene yielded an intrusion age of
2124±2 Ma (5). The pluton has a predominantly tonalitic composition and is well
foliated. A mantelic derivation is indicated by a Sm-Nd model age (TDM) in the same
range of the intrusion age and a positive ENd=2. 45.

2 . Ressaquinha: This intrusion is mainly composed by poorly foliated rocks of
granodioritic t o tonalitic composition (8) . A former Rb-Sr whole rock isochron (8 )
was recalcu lated by adding new data and yielded 2010±52 Ma (MSWD=9 . 43 ) with i n iti a l
87 Sr /86Sr =0 . 70 8 6±0 . 00 0 6 . Sm-Nd analyses defined a TDM=2. 25 Ga and ENd=-1. 66 .
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3. Campolide: A weakly foliated and locally porphyritic p luton with a Rb-Sr
whole rock isochron of 1998±97 Ma (MSWD=1 .91) and high initial 87Sr;86Sr=0 . 7157±0 . 0018 .

4. Ri tapolis: This body is chiefly composed by a highly fractionated pera luminous
grani te wi th well preserved igneous texture (9). A preliminary Rb-Sr isochron yielded
1863±44 Ma wi t h a very high i nitial 87Sr /86 Sr rat io . Sm-Nd mode l ages (TDM) between
3.3 -3 .1 Ga a nd very n e gativ e ENd (- 5. 9 5 1-6 . 95) ind icate reworking o f much o lder
s ialic crust .

5 . Itutinga : A smal l intrusion similar to the Ri.t.apol i .s granite . Sm-Nd analyses
y i e l d e d a highly negat ive ENd (-7 . 3 5) and a very o l d TDM=3 .48 Ga.

6 . Al t o Jacaranda: A postectonic grani tic intrus ion cutting Archean high-grade
gneisses (10 ) A Rb-Sr whol e rock isochron for t he s e rock yielded 1900±108 Ma (MSWD=3, 95 )

. h ' . . 1 87 186 6wi t; arn.t i.a Sr Sr=0 . 709 ±0.0 018 (1). .
7. Tabuoes: The pluton has a trondhjemitic composition and i s non-foliated (9) .

Two Rb-Sr whole rock i s ochrons are available: 1932±20 Ma (11) and 2248±75 Ma. The low
init i a l 87Sr / 86Sr =0 . 7 01 7 coupled with a s l ight ly pos i tive ENd=O.13 (TDM= 2 . 36 Ga)
p oint s to a mantelic origin.

8 . Lavras : Is a granodioritic i n t rusion, weakly foliated (12) . A Rb -Sr whole
rock isochron for this pluton yielded 1 982 ±1 34 Ma (MSWD=O. 61 ) with i n i t i al
87 86 .

Sri Sr=0 .7041±0.0017 (1,12) , and a Sm-Ndmodel age (TDM) of 2 .41 Ga wlthENd=- 2 .12
(13) .

7 . Porto Mendes : A large and mostly undeformed granitic batholith with well
preserved igneous structures. Isotopic analyses o f this intrusion yielded a Rb-Sr
whole rock isochron of 220 0±175 Ma (1 ), and a Sm-Nd model age (TDM) of 2 . 54 Ga with
ENd=-3 . 73 (13) .

8 . Alkaline p l utons : Th e s e bodies are poss ibly related to t h e Tr ansama z onian
event (7) as indic a t e d by two Rb-Sr "e r r or chrons" of 2030±352 Ma (Ma t ola complex ) and
21 59±137 Ma (Me r c e s - Ub a i complex ) . Further s tudies pretend to ascr ibe the alkaline
magmat ism to specific stages of t he ME evolut ion .

Me t amorphism and cool i ng ages

U-Pb ages i n sphene s from Quadr i.Latero Ferri f e r o gneisses define the peak of t h e
Transamazonian me t amorphi sm at 2065-2035 Ma (2,5) . Metamorphic grade i nc r e a s e s eastwards
from t he Bonfim complex, where sphene ages are Archean (14) to t he Ba<;ao Complex wher e
s phe n e U-Pb a nalyses a re concordan t at 20 5 9 Ma (2). In the Be lo Ho r i z ont e complex
sphene analyses p lot in a discordia l ine b e t we en 286 0 Ma and 204 1 Ma (5) . Eas t of the
Quadri.Lat.e.ro Ferrifero t he Transamazonian metamorph i s m reached granulitic grade (15 ) .
K-Ar amphibole ages i n the MB a s a whole r ange from 2.1 to 1 .9 Ga and s hould have
resulted from progressive uplift accompanying the belt stabilization. Th e great
ma jority of K-Ar b iotite ages shows partial to total resetting due to Meso and
Neoproterozoic t h e rmal events.

Fi nal r emar k s

A t ectonic scenario for t he ME evol u t ion s ugges ts a La t e Ar c hean passive mar gin
evolving into an Andean-type margi n and a c ontinen t - c o l lisiona l bel t. Mantle-derived
tona li tic (tr on dhj e mitc) plutons (Alto Maranhao a nd Tabuoes ) are 2 .2 -2.1 Ga and
should be related to the consumption of t he oceanic crust, marking t h e i n i t i a l stage
of the Transamazonian event (5) . Collision shou l d be completed around 2 . 0 Ga and syn­
to p ostc o l l is i onal gr ani t e s make up most of the magmatic arc . Sr and Nd data i nd i c a te
that some o f t h e s e plutons are derived by mixing of Transamazon i an juven i le ma t eria l
a nd r eworked Archean crus t (Re s s a quinha, Lav ras, Porto Mendes ) . Othe r s i ntru sion s
l ike Ri.t.apo.I i.s and I tutinga p l u tons are essential l y c r us t-derived .
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Figure 1 . The Mineiro Belt and its grani tic plutons (AM- Al t o Maranhao, R-Ressaquinha,
C-Campolide, Ri-Ritapolis , AJ-AltoJacaranda, T-Tabuoes, L-Lavras, PM-Porto Mendes) .
Legend: 1 .Archeangneissic c omplexes (a-Archean cratonic area), 2 . Archean greenstone
belts, 3. Minas Supergroup, 4 . Paleoproterozoic granitic plutons, 5 . Araxa and Sao
Joao del Rei groups, 6. Bambui Group.
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