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Sr, Nd and Pb isotopic signatures of intrusive granitoids of the Paleoproterozoic
Mineiro magmatic arc, southern Sao Francisco craton, Brazil
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The Mineiro Belt (MB) lies in the southern end of the Sao
Francisco craton surrounding an Archean platform stabi lized
between 2700 and 2600 Ma!". It comprises a large area of
Archean basement including TTG gneisses and migmatites,
greenstone assemblages and high-grade gneisses , reworked
dur ing the Transa mazonian orogeny. In addition the MB
evolution includes many intrusive granitoid bodies, mafic dikes
and pegmatites, as well as supracrustal sequences. These are
restricted to the Quadrilatero Ferrffero region and to a narrow
N-NE belt linking the southwestern tip of the Quadrilatero
Fcrrffero to the Bonsucesso ridge.

Early stages of the MB evolution are related to sedimentation
of the Minas Supergroup. This sequence records the change
from platformal to synorogenic sedimentation of the belt; the
basal Moeda Formation contains zircons with 2117Pbpll6Pb
minimum ages of ca . 2600 Ma3, and marbles of the Gandarela
Formation have a Pb-Pb whole rock isochron deposition age
of ca. 2420 Ma4• The upper Sabara Formation contains 2125
Ma zircon and the overlying Itacolomi Group contains zircon
of ca . 2.06 Ga, identi cal to the ages of the reg iona l
metamorphism (Transamazonian orogcnyj':". These units may
represent a flysh-rnolasse deposit of the belt.

Tectonism within the MB has overpr inted the Archean crust
induc ing isotopic resetti ng and givi ng rise to gne issic
domes',J,5,6. V-Pb ages in sphenes from Quadrilatero Fcrrffcro
gneisses define the peak of the Transamazonian metamorphism
of the belt at 2065-2035 Ma2,5. Metamorphic grade increases
eastwards from the Bonfim complex, where sphene ages are
Archean", to the Bacao Complex where sphene V-Pb dates are
concordant at 2059 Ma2• In the Belo Horizonte complex, sphene
dates plot in a discordia line between 2860 Ma and 204 1 MaS.
East of the Qu adri latero Ferrffe ro the Transa mazo nia n
metamorphism reached granulitic grade at ca. 2000 Ma, as
evidenced by concordant Rb-Sr and Pb-Pb whole rocks isochron
ages". Generation of tholeiitic dikes, most of them intrusive
into the Archean continental margin, indicates the cratonization
stage of the MB. K-Ar amphibole ages in the MB range from
2.1 to 1.9 Ga and must have resulted from progressive uplift
accompanying the tectonic stabilization. The majority of K-Ar
biotite dates of the MB, however, shows variable resetting due

to younger tectonothermal episodes enabling delineation of its
original paleogeography. These episodes reflect the effects of
the Mesoproterozoic Espinhaco intracratonic rift evolution and
the Neoproterozoic collision belts that developed marginal to
the Craton.

Granitoid intrusions form a string of bodies that extend nearly
300 km westwards from the southern border of the Quadrilatcro
Fcrrffero (Fig, I ), and have isotopic ages between 2.2- 1.9 Ga.
The plutons arc syn- to postectonic in relation to the MB
evolution and constitute tonalitic and granitic calc-alkalic suites,
A number of alkalic plutons occurs to the east and south of this
belt, within the Neoproterozoic domain marginal to the craton",
The plutons and the available isotopic data arc:

I.A lto Maranhiio : The pluton has a predominant tonalitic

composition and is foliated. V-Pb zircon and sphene analyses

yielded an intrusion age of 2 124±2 MaS and a tDM age of 2.20

Ga. The calculated ENd value for the age of emplacement is

+2.45.

2. Ressa quinh a: This intrusion is composed mainly of weakly
foliated rocks of granodioritic to tonali tic composition!". A
previous Rb-Sr whole-rock isochron III was rccalcu lated by
adding new data and yielded 20 IO±52Ma (MSWD=9.43) with
initial R7Srj1<6Sr=0.7086±0.0006. Sm-Nd analysis defined a t[)M
age of 2.25 Ga and the calculated ENd value is slightly negative
(- 1.66).

3. Campolide: A weakly foliated and locally porphyritic pluton
with a Rb -Sr who le-rock i soc hron of 1998±97 Ma
(MSWD=1.91) and high initial x7Srj1<6Sr=0.7157±0.00 18.

4. Ritdpolis : This body is chie fly composed of a high ly
fractionated peraluminous granite with well preserved igneous
texture" . A pre liminary Rb-Sr errorc hron (MSWD = 18.3)
yielded 1863±44 Ma with a very high initial Sri Sr ratio

X7 86
(0.7584±0.0087). Sm-Nd model ages t[)Mare between ·3.30-
3.10 Ga, and two calculated ENd values are -5.95 and -6.95.
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5. Itutin ga: A silia ll illlrllsioll s illlila r 10 the RiUipo lis granite.
Sim ilarly to th is ' ranitl; , III ' IIl1 lin)' :! hod prese nts a vcry o ld

tOM age of 3.4X Cia alld a slrOllI' I I II ',:a liVI' 'ak liial 'd [N,I valu e
(-7 .35).

6. Alto Jacaranda: A poxtcctoui c gl':Inilic intruxiur: ('ullin/:
Archean high -grade gnei sses!' A Rh -Sr whol e -rock ixochron
for this rock yielded 1900± IOg Ma (MS W D=3,lJ5) with initi al
R7S r/86Sr = 0.7096±0.0018 1• Two tOM ages are between 2.7 1
and 2.80 Ga, and the calculated ENd values arc -8 .82 and - 10.97,
indicating the nature of the proto lith .

7. Tab uiies : Thi s trond hjem it ic p lu to n is not fo lia ted " .

Pre limi nary Rb-Sr whole-rock isoc hro ns are: 1932± 20 Ma 13

and 2248±75 Ma. One tOMmodel age is 2.36 Ga. Both isochro ns
have low in itial S7S r~6S r (0. 70 17) , and the calculated ENd va lue
is +0.13.

8. Lavras: Th is granod ior itic in trusion is weakly fo lia ted 14. A
Rb-Sr who le-rock isochron for this p luton yie lded 1982± 134
Ma (MSWD=0 .6 1) wit h init ial SrI Sr=0.7041±O.0017 1,12, and
a Sm-Nd tOM model age of 2.4~7 G~6with ENd va lue of _2.12 15.

7. Porto Mendes: A large and mostly undeformed granitic
batholith with well preserved igneous structures. Rb-Sr and
Pb-Pb whole rock isochrons yielded 2178±85 Ma with SrI

Sr=0.7043 and 1821 +102-109 Ma with 1l1 =8~b5 ,

f~specti ve ly I6. An additional Sm-Nd tOM model age is 2 .54 Ga

with calculated ENd va lue of -3.73 15
•

8. Alkalic plutons: T wo Rb-Sr w hole-rock errorchrons are
avai lable: 2030±352 Ma (Matola complex) and 2 159± 137 Ma

(Merces-Ubaf complex) . Further studies inte nd to asc ribe the
ALKALIC magm atism to specific stages of the MB evolutio n.

1;;:::;1 [CiJ 0'-1 __....5p km

1 2 3 4 5 6

Fig. I. The Mineiro Belt and its granitic plutons (AM-Alto Maranhao, R­
Ressaqu inha, C-Campolide, Ri-Rit apolis (+ Itutinga), AJ-Alto Jacaranda, T­
Tabuocs, L-Lavras, PM -Porto Mendes). Leg end : I .Arch ean gnei ssic
complexes (a-Archean cra tonic area), 2. Archea n gree nstone belts, 3. Mi nas
Supergroup, 4. Palcoproterozoic granitic plutons . 5. Araxa and Sao Jofio del

Rei groups. 6. Bambui Gro up.

The tectonic scenario for the MB evolution suggests an Archean
passive margin evolving into an A ndean-type margin and a
continent-collisional bel t. Emplacement of man tle-derived
tonal itic (trondhjemitic) rocks of the M B (A lto Maranhao and

Tuhu fics) took place from 2.25 to -2. 12 Ga and arc related to
the co nsumption of the oceanic crust, marking the early stage
or the Transamazonian orogeny'. Coll is ion happened aro und
2.ll (ia and syn - 10 postcollisional granites, at this stage, have
Sr, I'h and Nd signat urcs indicative of derivation from mixing
or Transamazonian j uven ile mate rial an d variable pro portions
of Arc hean crust (Rcssaqui nha, Lavra s , Jacaran da , Porto
Mendes) . In particul ar, the yo ungest pl utons (- 186 0 M a;

Ritapolis and Itutinga) dcri ved mostly from cru stal components,

as ev idenced by the negat ive ENd valu es up to -7.35. Th is poi nts
to the presence of A rchean basement under the be lt dur ing its
late stage evolutio n.
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