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Departamento de Geologia, metamorfisada em condicoes de facies anfibolito a granulito, composta por rochas
Escola de Minas, UFOP, Brasil. metaultramaficas, anfibolitos e metarriolitos. A SACM é marcada por duas fases
alexandregoulart@degeo.ufop.br distintas de magmatismo tholeiitico e calcio-alcalino. A geologia regional e suas
caracteristicas litogeoquimicas apontam a SACM como suite arco-tholeiitica
Mauricio Antonio Carneiro metamorfizada, do tipo boninito-basalto-andesito-riolito, interpretada como um
Instituto Federal de Ensino remanescente de arco oceanico juvenil desmembrado. As rochas de afinidade tholeiitica
Tecnolégico de Minas Gerais, Araxa. apresentam assinatura de manto empobrecido a enriquecido, com ¢, positivo a
mauricio_araxa@hotmail.com fracamente negativo e g | predominantemente positivo, indicando assimilagdo crustal.

As rochas de afinidade célcio-alcalina apresentam assinatura de crosta juvenil com
€y Proximos ao CHUR e g fracamente positivo. A idade isocronica (Sm-Nd) de
2736+300 Ma, obtida com ¢, = +0,4, sugere a edificagdo de um arco intraoceanico
durante as etapas tardias do Evento Tectonotermal Rio das Velhas. A evolu¢do do arco
envolveu magmatismo tholeiitico nos estagios iniciais em associacio de magmatismo

célcio-alcalino, de carater provavelmente anatético, nos estagios tardi-orogénicos.
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Abstract

The Carmdpolis de Minas Layered Suite (CMLS) is a Neoarchean Unit
metamorphosed at amphibolite- to granulite-facies conditions, comprised of
metaultramafic rocks, amphibolites and metarhyolites. The CMLS is marked by two
distinct phases of tholeiitic and calc-alkaline magmatism. Previous geochemical data
and regional constraints suggest that the CMLS is possibly a metamorphosed arc-
tholeiitic suite of the type boninite-basalt-andesite-rhyolite, interpreted in this study
as a dismembered remnant of the juvenile oceanic arc. The rocks of tholeiitic affinity
record a signature of depleted to enriched mantle with positive to weakly negative ¢

Nd(1)
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and predominantly positive €, . .

to the CHUR and weakly positive &,

Sr(t)
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. indicating some degree of crustal assimilation.
The rocks of calc-alkaline affinity present a signature of juvenile crust with ¢

) close

values. The Sm-Nd isochron age of 2736 =

300 Ma obtained with ¢, = +0.4, suggests the edification of an intra-oceanic arc
during the late phases of the Rio das Velbas Tectonothermal Event. The arc evolution
involved tholeiitic magmatism in the early stages in association with calc-alkaline
magmatism, of probably anatectic character, in the tardy-orogenic stages.

Keywords: Nd and Sr isotopes, arc magmatism, Campo Belo Metamorphic Complex.

1. Introduction

The Archean crust in the Southern
Sao Francisco Craton (SSFC), records a
polyphase evolution dating back to the
formation of one of the first continental
nuclei in South America at about 3.2 Ga
(Teixeira et al. 1998; Machado & Car-
neiro 1992; Machado et al. 1992; Romano
etal. 2013; Lana et al. 2013). Early studies
by Teixeira et al. (1996; 1998), indicate
that an acrescionary event at circa 3.0-2.9
Ga amalgamated several crustal segments
that currently constitute the TTG meta-
morphic complexes in the surroundings of
the Quadrilatero Ferrifero mining district.
This event may have involved formation
and consumption of oceanic floor, as
indicated by the presence of Archaean
komatiitic-tholeiitic sequences (Machado
& Schrank 1989, Pimentel & Ferreira
Filho 2002), cropping out to the west of
the Campo Belo Metamorphic Complex
(CBMC), in a tectonic window of the base-
ment, in the domain of the Brasilia Belt.
The late stages of this great event of crustal
thickening culminated in an episode of
high-grade metamorphism and regional
migmatization dated between 2.86 and
2.84 Ga (Teixeira et al. 1996 and 2000).
Subsequently, these crustal segments
were reworked during the evolution of
the Rio das Velhas (RV) Tectonothermal
Event (Machado & Carneiro 1992). The
RV Tectonothermal Event was related to
the installation of an active continental

2. Regional geology and location

The Carmopolis de Minas Layered
Suite (CMLS) crops out in the southern
portion of the Sao Francisco Craton, in
the Campo Belo Metamorphic Complex
(Figure 1). The CMLS comprises an as-
sociation of Archaean metamorphosed
lithotypes similar to modern suites of
boninite-basalt-andesite-rhyolite type.
The unit presents itself folded, forming a
synformal structure, with a 20 km long,
NE-SW trending axis, eroded during
tectonic denudation that exposed the

margin in the domains of Southern Sio
Francisco Craton at ca. 2.78 Ma (Car-
neiro 1992; Machado & Carneiro 1992;
Teixeira et al. 1998). In metamorphic
complexes of the Quadrilatero Ferrifero,
the climax of this event is recorded by
episodes of granitogenesis correlated to
a crustal relaxation phase, resulting from
orogenic collapse, represented by the gran-
ites Mamona (Machado et al. 1989), Santa
Luzia (Noce et al. 1998) and Brumadinho
(Carneiro 1992). Recent LA-ICP-MS
work by Romano et al (2013) and Lana
etal. (2013) have provided a large number
of U-Pb zircon ages that confirm previous
studies by Carneiro (1992), Teixeira et al.
(1998) and Machado & Carneiro (1992).
According to these authors the TTG rocks
were emplaced during tree main magmatic
phases, referred to as the Santa Barbara
(3220-3200 Ma), Rio das Velhas I (RV
I; 2930-2900 Ma) and Rio das Velhas
IT (RV II; 2800-2770 Ma) events. The
Carmopolis de Minas Layered Suite cor-
responds to a segment of a dismembered
juvenile magmatic arc, with minimum age
of 2713 Ma (Goulart & Carneiro 2010,
Goulart et al. 2013a), located in Campo
Belo Metamorphic Complex. This episode
of arc magmatism was active between the
late stages of RV Event and the emplace-
ment of potassic granitoids in the crust
(Lana et al. 2013, Romano et al. 2013).
Regional constraints and geochemical

basement do SSFC. The regional sialic
substrate of the CMLS comprises TTG
gneisses known as Claudio and Fernio
Dias Gneisses (Carneiro et al. 2006) that
compose the Campo Belo Metamorphic
Complex. Contacts between the CMLS
and these gneisses are inferred. The ob-
served regional deformation and prelimi-
nary ages (Goulart & Carneiro 2010) sug-
gest that CMLS was accreted to Archean
crustal segments (e.g. Gneiss Claudio and
Gneiss Fernio Dias - Carneiro et al. 2006),
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data (Goulart et al. 2013b unpublished)
suggest that this suite has evolved from
the primitive mantle sources for juvenile
crustal sources as a consequence of sev-
eral petrogenetic and tectonic processes
correlated to the evolution of this arc.
However, currently available data about
the contribution of these sources in
Campo Belo Metamorphic Complex is
still scarce. Some indications of juvenile
components in rocks of this region were
obtained through of Pb-Pb, Sm-Nd and
Rb-Sr isotope in gneisses (Teixeira et
al. 1996, 1998), komatiites (Pimentel
& Ferreira Filho 2002) and intraplate
mafic-ultramafic intrusions (Carneiro
et al. 2004). This paper presents Sr and
Nd isotopic results of metarhyolites,
amphibolites and metaultramafic rocks
from the CMLS that characterize this
Unit as an Achaean juvenile arc-related
magmatic suite. The results presented
here contribute to the understanding of a
still little known period of arc magmatic
activity that occurred during the build-
ing of the Campo Belo Metamorphic
Complex. At the same time, corroborate
the interpretation of several authors
(Machado and Carneiro 1992, Teixeira
et al., 2000, Lana et al. 2013) of which
juvenile magmatic processes, accretion
and crustal recycling were preponderant
for the building of the sialic basement in
the ambit of the SSFC.

during a compressive phase of the Rio das
Velhas Tectonothermal Event (Carneiro
1992), and closure of oceanic basins that
now comprise the several greenstone
sequences present in the region (e.g. Rio
das Velhas greenstone belt). Locally the
sedimentary remnants of these basins
are represented by thin lenses of iron
formations. Sometimes these bodies are
interspersed with lenses and layers of
quartzite and garnet-amphibolite totally
granulitized as observed in the vicinity



of CMLS (this work). Intruded into this
stratigraphic sequence, are granitoids and

3. General characteristics of CMLS

Although the lithotypes of CMLS
record their original mineralogy in large
part modified by metamorphism, with evi-
dent recrystallization in high amphibolite
to granulite facies conditions, one tholeiitic
and other calc-alkaline magmatic phase
were differentiated.

Among the studied rocks metaperi-
dotites, metapyroxenites, hornblendites,
amphibolites, leuco-amphibolites, and
intermediate to acidic rocks were de-

4. Materials and methods

Isotopic ratios of the Sm-Nd and
Rb-Sr systems in eleven samples of the
lithological framework that compose
CMLS were quantified. Massive and
layered units were sampled. The selected
samples for analyses did not present
younger hydrothermal or intemperic
alterations. They were also free of
accessory minerals such as garnet,
allanite and monazite. The samples were
prepared (crushing and pulverizing)

5. Results

Samples were collected in the north-
ern limit of the CMLS, in the region of
closure of the Carmépolis de Minas Syn-
cline (Figure 1). The mafic and ultramafic
domains are relatively well defined in this
area. Occasionally, felsic injections intrude
parallel or subparallel the metaultramafic-
amphibolitic layering. The analyzed sam-
ples include two metaperidotites (samples
LRDU-2 and LRDU-3), one metawebster-
ite (sample LREU-6), four amphibolites
(samples AP-3, AP-4, LA-1 and LA-23),
three leuco-amphibolites (samples MA-1,
MA-2 and LA-7) and one metarhyolite
(MR-1). The Sm-Nd and Rb-Sr isotope
analyses are displayed in Tables 1 and 2.

The samples MR-1 and MA-1
(respectively leuco-amphibolite and
metarhyolite) were collected at the same
sampling site (UTM: 540888/7733485).
The rocks crop out in the Paiol river bed
that is exposed during the dry seasons.
The exposed beds show NE-SW-vertical
to subvertical layering. The metarhyolite
occurs as beds or felsic injections that were
emplaced parallel to subparallel to the
primary layering. It commonly contains
amphibolite enclaves, mafic microgranu-

three mafic dyke systems (two N'W-SE
and one NE-SW), designated as Lencdis

scribed, being these last interpreted as
meta-andesites and metarhyolites. The
chemical composition of these lithotypes
indicates that their protoliths comprised a
classical arc-tholeiitic suite of the boninite-
andesite-basalt-rhyolite type (Goulart et
al. 2013b unpublished).

Some leuco-amphibolites present
at the contact between amphibolite
and metarhyolite, exhibit relictic
poikilitic crystals of hornblende and

in the Laboratério de Preparacgao
de Amostras para Geocronologia
(LOPAG)/Departamento de Geologia/
Escola de Minas/UFOP. The isotopic
data was obtained using a multi-
collector Finnigan MAT 262 mass
spectrometer from the geochronology
Laboratory of the University of Brasilia
(3 samples) and a VG-354 multi-
collector mass spectrometer at the
CPGeo/Instituto de Geociéncias/USP

lar aggregates and poikilitic crystals of
hornblende and pyroxene, suggesting pro-
cesses of assimilation or magma mingling.

At the contact between amphibolite
and metarhyolite, a distinctive low-grade
mineral assemblage, comprised of albitic
feldspar- fibrous actinolite-chlorite-epi-
dote occurs. Scapolite-bearing amphibo-
lites were observed in stratified outcrops
exposed a few kilometers to the east,
in the same domain of the CMLS. The
metarhyolite MR-1 is fine-grained with
a granoblastic to lepidogranoblastic and
nematogranoblastic texture, consisting
of a granoblastic matrix with albitic pla-
gioclase, K-feldspar and quartz, where
subordinate levels of brown biotite and/or
pyroxenes occur. Zircon is relatively abun-
dant in this sample. The analysis yielded
low "*’Sm/"“*Nd ratio (~0.1034) and f,_
value (= -0.4743), compatible with acidic
rocks (Faure 1988), allowing that it was
calculated TDM age model of 2860 Ma.
The ""Nd/"*Nd | ratios (0.50912) and
eNd,,,,; values (-0.25) equate to CHUR
are consistent with enriched mantle
sources or crustal juvenile sources. The
7Sr/%Sr 5 ratios (= 0.70215) and eSr,

2713 2713)
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I, Lencgois 1T and Timboré (Carneiro et
al. 2006).

pyroxene, microgranular aggregates
and mafic enclaves, suggesting relictic
structures of the “magma mingling”
type. One phase of low grade meta-
morphism or hydrothermal activity
is also recorded in this unit. It cor-
responds to veins of several genera-
tions, filled with fibrous serpentine in
metaultramafic rocks and the veins
filled by quartz and carbonate/ feld-
spar in metamafic and acidic rocks.

(8 samples) (for analytical procedures
see Gioia & Pimentel 2000; Sato et al.
1995). The Sm-Nd TDM model ages
were calculated according to DePaolo
(1981 and 1988). The isotope ratios and
“epsilon” parameters were calculated to
T = 2713 Ma that is the minimum age of
the CMLS (Goulart & Carneiro 2010;
Goulart et al., 2013a). The isochron
age was calculated in the Isoplot 3.0/
Ex (Ludwig, 2001).

values (+12) close to the UR corroborate
the Nd-isotope results and point a crustal
juvenile sources in the magma genesis of
the CMLS. Sample MA-1 (leuco-amphib-
olite) was obtained from a plagioclase-rich
lens in amphibolitic bed. This sample
exhibited a thin granoblastic texture,
composed of partially recrystallized
plagioclase intercalated with subordinate
quantities of pyroxene, partially replaced
by hornblende, suggesting preserved me-
socumulate texture.

The analysis yielded low *’Sm/**Nd
ratio (~0.1698), low f,  value (~-0.1369)
and Sm-Nd TDM age model of 3266
Ma. The isotope composition this sam-
ple showed low "*Nd/*Nd ., ratio
(0.50910) and weakly negative eNd,_
values (-0.55), comparable to enriched
mantle sources or juvenile crustal sources.
However the extremely high®’Sr/*Sr,, o
ratios (=0.75229) and strongly positive
€St ,,, values (+725) are anomalous.
Part of these results may be reflecting the
low-grade paragenesis generate by meta-
somatic alteration between acidic magma
and preexistent mafic rock (see Morgan &
London 1987).
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Figure 1

A) Lithostructural map of the CMLS.
Rectangle in the upper right corner
shows the sampled area.

B) Simplified geological map of the
Quadrilatero Ferrifero pointing the
position of the studied area.

Key: 1 and 2 - gneisses of the
Campo Belo Metamorphic Complex;
3 - metamafic rocks;

4 - metaultramafic rocks;

5 - iron formation, metachert;

6 - granitoids;

7 -regional fold axis;

8 - M, Z or S fold axes;

9 - highways;
10 - rivers;
11 - cities;

12 - sampling sites

(a - samples Ma-1 and MR-1;

b - sample LRDU-3;

c- sample AP-4;

d- sample AP-3;

e- sample AE-23;

f- sample LRDU-2;

g- samples AE-1, MA-2 and LA-7;
h- sample LREU-6).

Table 1
Sm-Nd whole-rock results.



Table 2
#7Sr/%Sr 2713 and ESr(2713)

whole-rock results.

The samples LRDU-2 and
LRDU-3 (metaperidotites; respective-
ly UTM 7734760/541411 and UTM
7733658/540829) were collected at
circa 200 meters from the left bank of
the Paiol River, west of the BR381 High-
way. These rocks crop out in a relatively
banded domain, close to the contact with
a mafic layer. The samples exhibit fine- to
medium-grained texture and are partially
serpentinized. The two samples exhibit a
matrix with a granoblastic texture com-
posed of clinopyroxene, orthopyroxene
and pseudomorphs of serpentinized ol-
ivine. Nematoblastic crystals of tremolite
and Mg-hornblende grow at the expense
of pyroxenes over the matrix. Sulfides,
spinels and magnetite occur in subordi-
nate quantities hosted in pyroxene. The
47Sm/'**Nd ratios are high for metaultra-
mafic rocks and showed values of ~ 0.1944
and 0.2016. The f,_  parameter showed
high values (-0.01 and 0.0247), inconsis-
tent with metamorphosed primitive rocks,
originated of mantle-derived protolith
(Sato 1998). These samples showed Sm-
Nd model ages meaningless. The samples
yielded very high "*Nd/"*Nd  ratios (~
0.50980 and 0.51012) and eNd,_, , values
(= +8.39 and +13.14). The samples also
showed very positive eNd  values, in-
compatible with the isotopic evolution of
the mantle. This data suggests a possible
readjustment in the light rare earth ele-
ments contents. The 87Slr/"ésrmmratios (=
0.70153 and 0.70247) and €Sr,,,; values
(= +3 and +13.81) are more positive and/
or higher than the UR. This data suggests
crustal assimilation in small proportions.

The samples AP-3 and
AP-4 (amphibolites; respec-
tively UTM:541001/7734089 and

Luis Emanoel Alexandre Goulart e Mauricio Antonio Carneiro

Rock Sample ¥Sr/%sr ., ESr,,.,
LRDU-2 0.70247 13.81
Metaperidotite
LRDU-3 0.70153 3
Metawebsterite LREU-6 0.69342 -112
AP-4 0.70108 -3
AP-3 0.72099 280
Amphibolite
AE-1 0.70617 69
AE-23 0.70479 49
MA-1 0.75229 725
Leuco-amphibolite MA-2 0.70678 78
LA-7 0.70558 61
Metarhyolite MR-1 0.70215 12

541025/7733988) were obtained in two
near outcrops situated on a small hill to
the left bank of the Paiol River. Sample
AP-3 records a granonematoblastic tex-
ture composed by nematoblastic horn-
blende (> 80% vol.) and subordinately
recrystallized plagioclase. Zircon,
titanite, apatite, magnetite and ilmenite
are the main trace minerals. Sample
AP-4 exhibit a granonematoblastic to
granoblastic texture composed of pla-
gioclase and nematoblastic hornblende
with relictic crystals of pyroxene. Zir-
con, titanite, magnetite and apatite are
rare accessory minerals. The analyses
presented low to high ¥7Sm/"*Nd ratios
(= 0.1284 and 0.1917). The likewise
variable f,  parametervalues (-0.3474
and -0.0253) obtained for these samples
indicate important changes in Nd isoto-
pic composition of these samples. These
samples did not record consistent Sm-
Nd age models. Sample AP-3 showed
low ""Nd/"*Nd ., ratio (=0.50898)
and negative eNd, , value (-2.64).
These values are stiil within the field of
enriched mantle sources, however the
highest *’Sr/*Sr ., ratios (=0.72099)
and anomalously positive &Sr .
values (+280) suggest isotopic distur-
bance. Sample AP-4 yields a very high
"WNd/"Nd ., ratio (= 0.50979) and a
strongly positive eéNd ., value (+12.90),
higher than the expected values for
Achaean depleted mantle sources (De-
Paolo 1988). The value of *’St/*Sr .,
ratio is low (~0.70108) and €S5r ,, ; value
is negative (-3), consistently character-
izing it as depleted mantle sources.
The amphibolite AE-23 (UTM:
541355/7733929) was sampled near
to BR381 Highway. The outcrop pres-
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ents massive structure and apparent
NE-subvertical layering. This rock,
exhibiting a granonematoblastic texture
defined by nematoblastic hornblende
that grew on the matrix, is constituted by
stretched granular crystals of recrystal-
lized plagioclase. Rare relictic pyroxene
crystals were observed. Zircon, titanite,
magnetite, ilmenite and apatite are rare
accessory minerals that occur in small
amounts. The high "*Nd/*‘Nd ., ratio
(<0.50946) and positive eNd ., value
(+6.64). These results suggest a mantelic
depleted source, however the analyses also
yielded positive eNd,, indicating a remo-
bilization in the light rare earth contents.
The high ¥'St/*Sr ,_ , ratio (~0.70479)
and very positive €5r ., parameter (+49)
indicate significant modifications in the
Sr isotope compositions of the sample.
The analyses revealed '*7Sm/"*#Nd ratio of
~(0.1847 compatible with metamafic rocks
(e.g. Sato 1998), but presented high f,_
parameter value (=-0.0611), suggesting
isotopic fractionation, not providing a Sm-
Nd TDM model of geological significance.

Sample LREU-6 (metawebsterite;
UTM: 542629/ 7731418) were sampled
in the eastern limb of the Carmépolis
de Minas Synclinal, circa 2000 meters
from the BR-381 Highway. The exposed
rocks display N-S foliation, parallel or
sub-parallel to primary layering, defined
by fine- to medium-grained granoblastic
texture composed by two-pyroxenes as-
semblage. We interpret this texture as a
relictic adcumulate texture. The analysis
revealed relatively low '¥’Sm/'*“Nd ratio (=
0.1488) and f,  parameter (= -0.2433),
yielding Sm-Nd TDM model age of 2945
Ma. The "*Nd/**Nd ., ratio (~0.50915)
higher than CHUR and positive eNd,

2713)
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value (+0.41) are consistent with depleted
mantle sources. On the other hand, the
anomalously low ¥Sr/*Sr ., ratio (~
0.69342) and strongly negative €5r . 5
value (= -112) indicate a probable isotopic
disturbance correlated to remobilization
of Rb-Sr contents.

The samples AE-1 (amphibolite),
MA-2 and LA-7 (leuco-amphibolite) were
obtained in the single outcrop (UTM:
542132/7732771). This sampling site is
located approximately 1200 meters to
NW of the previous point, in the eastern
limb of the Carmopolis de Minas Syn-
cline. The rocks record NE subvertical
relict igneous layering. The layered strata
exhibit size graded layers and composition
defined by the abundance of plagioclase.
Sample AE-1 showed a granonematoblas-
tic to granoblastic texture composed of
plagioclase and hornblende with relictic
twinned crystals of pyroxene, marginally
recrystallized. Prismatic ghost crystals
of plagioclase exhibit intense internal
recrystallization, generating aggregates
of elongated subgrains and new grains.
Zircon, titanite, magnetite, ilmenite and

25 I L] T I 1 I L]
End (2713 Ma) .
20 ANl
15 |- AP-4 | RDU-3 -
10 |- LRDU-2 _
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apatite are rare or absent accessory miner-
als. Analysis showed '*7Sm/**Nd ratios (=
0.1814) compatible with metamafic rocks,
however with high f_  parameter value
(= - 0.08), pointing a TDM age model of
2985 Ma. The obtained "*Nd/"*Nd .
ratio (0.50945) and positive eNd ., value
(+1.24) indicate mantelic juvenile sources.
High ¥7Sr/*Sr . | ratio (= 0.70617) and
strongly positive €5r,,,, (+69) indicate
remobilization of Sr, probably during
metamorphism or metasomatic processes.
The leuco-amphibolites MA-2 and LA-7
exhibit relict cumulatic texture defined
by accumulation of poikilitic crystals of
hornblende and pyroxenes in adcumulatic
matrix constituted by plagioclase. The
matrix hosted in poiquilitic crystals pres-
ents different composition of the matrix in
wich they are imerse, caracterized by the
presence of plagioclase and less frequently
by Fe-Ti-oxides. These paragenesis and
textures suggest interaction between mafic
and acidic magmas (see Storey et al. 1989)
in the genesis of the CMLS. The analyses
yielded low *’Sm/'**Nd ratios (= 0.1736-
0.1793) compatible with amphibolites.
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6. Discussion and conclusions

The sample set presented in this
study represents two magmatic phases.
Samples LRDU-2, LRDU-3 LREU-6, PA-
4, AP-3, EA-1, EA23, MA-1, MA-2 and
LA-7 (metaultramafic rocks, amphibolites
and leuco-amphibolites) correspond to the
phase of tholeiitic magmatism, precursor
of the first evolutive stages of the CMLS.
Sample MR-1 (metarhyolite) represents
the phase of calc-alkaline magmatism,
active during the more evolved stages. The
arrangement of analytical points in Figure
2A suggests that the original magmas
of CMLS evolved from depleted mantle
sources (g, > 0; e.g. DMM — Depleted
Mantle MORB) to enriched mantle sourc-
es or juvenile crustal reservoir (weakly

P

negative €, values). The ¥’St/*Sr
isotope ratios have predominantly higher
values than those of the Uniform Reser-
voir (UR - Figures 2A) and a frequent
positive g, ,.,, indicating variable assimi-
lation of the crustal components during
the magmatic activity of CMLS. In par-
ticular, the sample MR-1 (metarhyolite)
showed a slightly negative ¢,,,,; value
(-0.25) and low "*Nd/"**Nd ., ratio (=
0.50912), indicating that the calc-alkaline
magmatism was derived from the juvenile
crustal reservoir with short crustal resi-
dence time, preserving characteristics of
the enriched mantle source. The positive
€ , parameter (+12) and low */Sr/*Sr

Sr (2713

713 Ftio (= 0.70215) corroborate this in-
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The f, ., parameter values are high (=
-0.0887 and -0.1175), but equally consis-
tent with mafic rocks. The samples MA-2
and LA-7 presented respectively Sm-Nd
TDM age models of 2980 and 3260 Ma.
The "Nd/“/Nd ., ratio (~0.50912
and 0.50916) near of the CHUR values
and positive to slightly negative eNd,,,
value (+0.84 to -0.012) indicate contribu-
tions of mantelic depleted sources and
mantelic enriched sources/crustal juvenile
sources in varying proportions. The high
$7St/*Sr ., ratios (~0.70558 and 0.70678)
and strongly positive S, , (+61and +78)
corroborate the contributions of crustal
components in the petrogenesis of the
CMLS.

The analyses of the samples MR-1,
LREU-6, LA-7 and MA-2 MA1, which
theoretically exhibit the most preserved
Sm-Nd isotopic system of the sample set,
defined a reasonable adjustment of ana-
lytical points, yielding an isochron age of
2736 =+ 300 Ma (MSWD = 0.14; Figure 2
B). The high analytical error describes an
isotopic disequilibrium caused by meta-
morphic (or metasomatic) activity.

Figure 2

A) Variation diagram ofsNd([) Xeg

B) Sm-Nd isochron diagram with the
five whole rock samples that defined the
better linear array.

terpretation because the proximity of the
analytic point MR-1 with the intersection
of the lines of CHUR and UR indicates
little crustal contribution, being compat-
ible with enriched mantle sources and/or
juvenile crustal reservoir (e.g. DePaolo
& Wasserburg 1979; Arculus & Pow-
ell 1986). However, samples LRDU-2,
LRDU-3, AP-4 and AE-23 record isotopic
disturbance due to high-grade regional
metamorphism (Teixeira et al. 1996) or
metasomatic alterations. Previous U-Pb
work in rocks of CMLS by Goulart &
Carneiro 2010; Goulart et al. (2013a)
yielded ages of = 2713-2752 Ma and
pointed to the reworking of older crusts
in the genesis of this Unit, recorded by



U-Pb zircon ages of ~ 3374-2859 Ma from
inherited grains obtained in metarhyolite.
This model, if correct, implies that the
Sm-Nd T, model ages of = 3266 - 2860
Ma represent an inherited isotope com-
ponent of older crustal segments, formed
during at least two main tectonothermal
events recorded in the southern SFC,
dated between 3220-3200 Ma and 2930-
2900 Ma (e.g. Teixeira et al. 1996, 1998;
Lana et al. 2013). A third event occurred
between 2780-2700 Ma (Machado &
Carneiro 1992, Carneiro 1992). This
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