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THE TECTONO-MAGMATIC EVOLUTION OF THE OCCIDENTAL TERRANE AND
THE PARAIBA DO SUL KLIPPE WITHIN THE NEOPROTEROZOIC RIBEIRA
OROGENIC BELT, SOUTHEASTERN BRAZIL

CLAUDIA SAYAO VALLADARES, BEA TRIZ PASCHOAL DUARTE , MONICA HEILBRON AND DIANA RAGATKY

ABSTRACT The Occidental Terrane is envisaged as the eastern/southeastern reworked margin of the Sdo Francisco/Rio de La Plata plate
associated with an E-trending subduction under the Congo plate. The ParaibKlgmp&id part of the Oriental Terrane, envisaged as a portion

of the Congo plate. A collisional-stage resulted in intense westward deformation of the Occidental Terrane under intermediate pressure

metamorphism (syn-D1+D2 events). A late-collisional stage resulted in subvertical folding and steep shear zones (D3 event). Both stages were
associated with voluminous crustal-derived granites. U-Pb and Sm-Nd geochronology as well as geochemical and structural data point to three
magmatic episodes: 1) a syn-collisional stage 1; 2) a syn-collisional stage 2; and 3) a late-collisional stage. This paper presents a magmatic
evorllutilqnary model for this crustal segment of the Ribeira orogenic belt based on new geological data of Brasiliano granites and data available

in the literature.

Keywords: Ribeira belt, Brazilian granitoids, geochemistry, Sm-Nd isotopic data

INTRODUCTION The crustal structure of the Ribeira orogenicsources such as Paleoproterozoic metasediments and 1,0-0,9 Ga basic
belt can be defined by two major tectono-stratigraphic terranes,rasks or still another unknown Mesoproterozoic source.
such: a) the Occidental Terrane is interpreted as the reworked margiriThe Matias Barbosa Granite is the largest I-type pluton in the area
of the S&o Francisco Plate and comprises an autochthonous domaieurring south of Juiz de Fora. Contacts between this pluton and the
the so-called Andrelandia thrust system (which records Brasilia betbuntry rocks are mainly tectonic. Biotite is the main mafic phase
related deformation previous events), and the Juiz de Fora thrathough hornblende clots occur locally. The granite is generally
system; b) the Oriental terrane is envisaged as part of the Congo Pdmemoblastic but K-feldspar megacrysts indicate a primary porphyritic
and encompasses the Paraiba dd8ppe as well as the Costeiro and nature. Whole-rock geochemistry data (Table 2) show variable
Cabo Frio tectonic domains. composition, ranging from quartz-monzodiorite, granodiorite to
This paper presents new field, petrographic, geochemical agdanite (Fig. 2B) of predominantly metaluminous nature (Fig. 2C). The
geochronological (Sm-Nd) data for six Brasiliano-related granitiREE patterns are strongly fractionated with small Eu anomalies (Fig.
plutons within the Occidental terrane and the Paraiba d&Iffyle  3A).
(Heilbronet al 1998). These new data, together with published mine-
ral U-Pb geochronology (Machaébal 1996), field and geochemical Syn-collisional 2: (late-D2 plutons) These are isotropic to
data (Junhoet al. 1999, Almeida, 1995) support the presentlyslightly foliated | and S-type granites, which outcrop within the Juiz de
proposed model of three stages (syn-collisional 1, syn-collisional 2 aiRdra thrust system. The Pedra Selada, Serra do Lagarto @uaho
late collisional), associated with the collision of the Sdo Francisco-RI®99), and Taquaral (Valladares 1996) I-type plutons are porphyritic to
de la Plata and Congo plates (Heilbreh al. 1999) during the augen granites, whereas the S-type plutons are represented by the
Brasiliano Orogeny (700-450Ma). Salvaterra Charnoenderbite (Duarte 1998) and Capivara (Almeida
1995) granites, both mainly granular to granoblastic and locally
RESULTS The Neoproterozoic magmatism in the Occidentaporphyritic.
terrane and Paraiba do Slippe (Fig. 1) within the Ribeira belt is of I-type granites are mainly (hornblende)-biotite porphyritic granites
calc-alkaline nature (Fig. 2A) and is mostly represented by granite#th microcline megacrysts, being homogeneous in composition
and subordinated granodiorites (Fig. 2B). Three collisional-relat¢dranitess.s Fig. 2B). They often have mafic enclaves and lenses and
magmatic episodes can be recognized: 1) syn-collisional stage 1 (5&&nsist of large NE-SW lenticular bodies. The Pedra Selada and Ser-
565 Ma); 2) syn-collisional stage 2 (565-540 Ma); and 3) latea do Lagarto plutons are found nearby Visconde de Maua (RJ),
collisional stage (540-520 Ma). Bocaina de Minas and Passa Vinte (MG) whereas Taquaral pluton
occurs southeast Resende (RJ). The porphyritic fabric of the Taquaral
Syn-collisional 1: (Syn D1+D2 plutons) This stage is pluton is interpreted as resulting from magmatic syn-deformational
represented by abundant peraluminous S-type and metaluminouBow of a partially crystallized magma. Titanite of the Taquaral Granite
type, strongly foliated and mylonitic granites which occur as NE-S\iMachadoet al 1996) yields a minimum U-Pb age of 553 Ma (4%
elongated intrusions within the Juiz de Fora thrust system and Paraiiszordant). No geochemical data were yet published for the Taquaral
do SulKlippe. These features indicate that they were affected by tl@ranite. Geochemical data for the Pedra Selada and Serra do Lagarto
main deformation phase (D1+D2). The S-type plutons displgjutons (Junhoet al 1999) point to metaluminous to slightly
characteristically abundant supracrustal xenoliths and transitiopraluminous magmas (Fig. 2C) with a strongly fractionated REE
contacts with the metasedimentary country rocks. These featuresattern and negative Eu anomaly (Fig. 3B).
suggestive of an anatectic origin. The largest S-type batholith is the The S-type granites are isotropic to slightly foliated and show
syn-D2 Rio Turvo Granite located northwest of Volta Redonda amgtanoblastic to porphyroblastic textures. The Salvaterra
Barra Mansa (RJ). No geochemical data were yet published for the Rio
Turvo Granite. A U-Pb concordant monazite age of 57916 Ma (Ma- ) . )
chadoet al 1996.) is interpreted as the age of emplacement of tA@ble 1 - Sm-Nd data for the Rio Turvo and Getulandia granites.

pluton, whereas a discordant titant&Pb/°Pb age of 551 Ma [sampe Sm NG TSGR fome Tow 8w
. . . . i +

suggests that titanite crystallization took place during a later thernatow came (bom)_(porm) (210 (ca

pulse. The peak of metamorphism MZloccurred at ¢. 579 Ma and ¢a de Fora thrust system)

i 7 i i H H mple 1 18.48 143.43 0.0779 0.511899 -0.60 1.61 -11.50
be associated with the main D1+D2 deformation event which in turgza hio 2 o1s 11074 00719 ostieafle 068 186  1iot
is taken as the period of main tectonic activity at the central segmentdgfiiandia cranite

i I i imi - i Paraiba do Sulippe)
Ribeira orogenic belt. Preliminary Sm-Nd data for the Rio Turviae®bs sio8 11082 01079 051170 045 107 1180

Granite (Table 1) indicate that some degree of fractionation might hav. | procedure blank wassser than 0.2 ng for Nd.Values for La Jolla Nd stantfaxi/**Nd = 0.511853 7
occurred, as p0|nted out by the | m/*Nd values (abOUt 007) a (lo):soto ic compositions were normalized ftNd/**Nd = 0.7219. For location of the plutons see Figure 1
. . . . i i iti iz =0. . i lu igure 1.
common value in garnet- and monazite-bearing S-type granites. AstN%qyst’;.nsm’f age. P ¢
result the 'B obtained for this granite may be unrealistic. Analytical procedures The Sm/Nd isotopic analyses were carried out at the Laboratory of Geochronology of the
|versnrywof Brasilia (UnB), Brazil. Sm and Nd concentrations were obtained by isotope dilution, using a mixed

Alternatively, ey mlght have been generated by meltlng of mixewSm -7 Nd spike. Measurements were performed on a Finnigan MAT 262 mass spectrometer in static

multicollection mode. Samples were loaded as phosphates on double Re filament.

Faculty of Geology, Rio de Janeiro State University (UERJ), Brazil. Rua S&o Francisco Xavier, 524 - sala A 4006, Maracand, Rio de Janeiro, RJ, Brazil. CE
20550-013. e-mail: vallada@uerj.br, biapasch@uerj.br, heiloron@uerj.br, dragatky@uerj.br.
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Figure 1 - Geological map of the central segment of the Ribeira belt (modified from Heilbron 1995; Heilbron et al. 1999) 1-Cenozoic cover; 2- Mesozoic-
Cenozoic alkaline rocks; Brasiliano granites: 3- Slab detachment-related granites; 4- Late-collisional granites: a-Getulandia Granite, b- Fortaleza Granite,
c- Serra do Ipiranga Granite; 5- Syn-collisional granites- late-D2 I-type plutons: d- Pedra Selada pluton, e- Serra do Lagarto pluton, f- Taquaral Granite; S-
type plutons: g- Capivara Granite, h- Salvaterra Charnoenderbite; 6- Syn-collisional (syn D1+D2 I-type plutons): i- Matias Barbosa pluton; S-type plutons:
j- Rio Turvo batholith; 7 - Magmatic arc rocks including alkaline rocks (D). Basin successions: - 8-ltalva; 9- Paraiba do Sul and 10- Andrelaneia.&1- pr

Ga basement associations. Tertiary faults: 12- transfer faults and 13- normal faults; 14- Rio de Janeiro mega-antiformal; 15- Paraiba do Sul megasynformal
16- Paraiba do Sul shear zone; 17- Major thrusts; 18- Central tectonic boundary. Towns: JF-Juiz de Fora, LI-Liberdade, RP-Rio Preto, RE-Resende, VAL
Valenga, VR-Volta Redonda, VAS-Vassouras, TR-Trés Rios, P-Petropolis, RJ-Rio de Janeiro, NI-Niter6i. Abbreviations: LN-Liberdade Nappe, ATS-Andrelandi
Thrust System, JFTS - Juiz de Fora Thrust System, PSK-Paraiba do Sul Klippe.
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Charnoenderbite pluton is located on the west side of Juiz de Fora
(MG). Fieldwork indicates that its most striking feature is the transition
to paragneisses. Oriented schlieren structures, which are parallel to the
main regional foliation, resemble ghost features inherited from the pre-
existing gneisses. An igneous porphyritic texture is locally preserved
and phenocrysts include feldspars, garnet and orthopyroxene. Close to
the thrust planes and/or sheets, the Salvaterra Charnoenderbite
acquires a mylonitic texture resulting from D2 thrusting. Modal
analysis and geochemical data (Table 2) reveal a granodioritic
composition (Fig. 2B) and a calcalkaline, peraluminous character (Fig.
2A and C). Among the studied granites, the Salvaterra
Charnoenderbite displays the least fractionated REE pattern and an
either negative or positive Eu anomaly (Fig. 3B).

The Capivara granite (Almeida 1995) is located near Itamonte
(MG) and occurs as a NE-SW lenticular intrusion. Geochemical data
(Almeida 1995) indicate a homogeneous granite composition (Fig. 2B)
as well as a strongly peraluminous nature (Fig. 2C). This pluton
displays a moderate fractionated REE pattern and negative Eu anomaly
(Fig. 3B).
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1985); Fields: 3- Alkali-feldspar granite; 6- Granite; 8- Quartz monzonite;

10- Quartz monzodiorite; 11- Granodiorite. C- Shand’s index diagranfigure 3 - Chondrite-normalized (Boynton 1984) REE patterns of the studied
Symbols: Syn-collisional (syn D1+D2 I-type) Matias Barbosa Granite (crossyjranites. A - Syn-collisional (syn-D1+D2 I-type) Matias Barbosa Granite
Syn-collisional - late D2 I-type plutons: Pedra Selada Granite (closeftross); B- Syn-collisional (late-D2 I-type) plutons: Pedra Selada Granite and
diamond), Serra do Lagarto Granite (open diamond); Syn-collisional - lat8erra do Lagarto Granite (gray fill); Syn-collisional (late-D2 S-type) plutons:
D2 S-type plutons: Salvaterra Charnoenderbite (half-closed circle), Capivai@alvaterra Charnoenderbite (half-closed circle), Capivara Granite (hatched
Granite (closed triangle); Late-collisional plutons: Getulandia Granite (operpattern); C - Late-collisional plutons: Getulandia Granite (open square),
square), Fortaleza Granite (half-closed square), Serra do Ipiranga Granitéortaleza Granite (half-closed square), Serra do Ipiranga Granite (open
(open triangle).

triangle).
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Table 2 - Chemical composition of the syn-collisional (syn D1+D2 pliatias Barbosa Granite (samples 1 to 5) and the syn-collisional (Late-D2) Salvaterra
Charnoenderbite (samples 6 to 10).

Sampl 1 2 3 4 5 6 7 8 9 10

e

SiO, 57.57 66.09 66.52 66.62 68.27 58.85 61.34 63.17 65.37 69.44
TiO, 1.14 0.67 0.69 0.71 0.52 0.99 0.72 0.66 0.73 0/52
Al,03 16.87 15.95 15.10 15.00 14.41 16.96 15.64 16.42 15.50 15.57
Fe03! 8.22 4.07 4.06 4.70 5.53 6.16 6.90 6.55 6.01 4126
MnO 0.15 - 0.05 0.05 0.09 0.06 0.09 0.09 0.07 0.p5
MgO 3.02 0.97 1.37 2.01 1.70 3.14 2.55 2.58 2.34 1112
CaO 4.85 2.62 2.93 3.07 3.05 3.68 3.66 3.72 3.15 2\76
Na0O 3.57 3.03 2.90 3.22 2.58 3.51 2.86 3.27 3.07 3|10
K20 2.65 5.64 4.53 3.17 2.84 3.08 2.98 2.76 3.20 3|46
P205 0.68 0.30 0.28 0.21 0.09 0.46 0.18 0.34 0.24 0J32
LOI 0.95 0.60 0.45 1.20 0.60 0.63 0.74 0.59 0.76 029
Total 99.67 99.94 98.88 99.96 99.68 97.52 97.80 100.15 100.44 100.89
Cr - - - - - 110 88 80 68 36

Ni 5 2 10 12 21 48 37 38 40 3

\% 114 55 53 77 53 79 65 62 71 3L
Rb 165 125 123 114 110 103 115 79 82 2
Ba 1787 2998 986 840 825 857 735 723 845 1311
Sr 1003 854 326 339 272 408 265 284 286 3B0
Hf 2.60 7.80 5.10 4.40 7.90 3.50 5.30 3.20 4.20 550
Zr 91 338 213 186 267 155 160 471 247 276

Y 46 13 14 7 44 14 36 26 28 34

La 78.60 139.00 59.00 31.10 25.30 57.50 59.70 25.80 20.70 4[7.40
Ce 133.00 211.00 102.00 51.00 47.00 113.00 105.00 49.00 37.00 $6.00
Nd 60.00 63.00 45.00 20.00 17.00 58.00 42.00 24.00 16.00 3B3.00
Sm 11.20 7.23 7.80 3.02 5.16 9.40 7.10 5.30 3.40 6.60
Eu 2.17 2.10 1.60 1.07 2.20 1.50 1.50 1.24 1.07 1{50
Tb 1.50 0.80 0.70 - 1.10 1.00 1.20 0.50 0.60 0.80
Yb 3.40 1.10 0.70 0.50 7.50 2.00 3.90 1.75 1.57 1/85
Lu 0.48 0.21 0.13 0.08 0.91 0.31 0.59 0.25 0.20 0/26

Analyses carried out at ACTLABS (Canada): major and trace elements - ICP fusion; RBB.-XRF and
ICP analyses for the Serra do Ipiranga Granite were carried out at GEOSOL Laboratory (Brazil). Major and
trace elements are expressed in %wt and ppm, respectively.

Table 3 - Chemical compositions of the late-collisional granites from the Paraiba do Sul iQgtpéndia Granite (samples 11 to 14), Fortaleza Granite
(samples 15 to 19) and Serra do Ipiranga Granite (samples 20 to 25).

Sampl 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

e

SiC, 66.19 6745 69.62 7463 70.13 7038 7134 73.05 7B.48 7050 7080 70.80 71.20 71.20 | 74.30
TiO2 0.74 0.55 0.39 0.18 0.30 0.17 0.09 0.24 0123 0.31 0.32 0.33 0.33 0.34 0.06
Al203 1436 1519 1416 1198 1448 1418 1379 13.83 1B.44 1460 1460 1440 1440 1480 | 13.80
FeOs 3.85 3.69 2.93 2.0y 2.51 1.35 0.70 2.20 175 0.70 0.83 0.82 0.59 0.74 0.17
FeO 1.80 1.50 1.50 1.90 1.40 0.49
MnO 0.06 0.06 0.07 0.0B 0.04 0.03 0.03 0.03 0.06 0.03 0.03 0.03 0.03 0.03 0.01
MgO 112 1.93 0.69 0.2p 0.50 0.35 0.19 0.37 029 0.49 0.41 0.51 0.49 0.50 0.11
CaO 1.93 3.03 1.74 0.71 1.68 1.03 0.59 1.43 Q.88 1.50 1.50 1.50 1.40 2.00 1.50
NaO 2.66 3.50 3.49 2.8l 3.10 3.49 3.12 3.11 287 2.80 3.00 2.70 2.90 3.40 2.80
K20 5.52 3.96 4.88 5.5p 5.98 5.14 5.92 5.28 584 5.80 5.80 5.70 5.50 4.50 5.90
P05 0.32 0.20 0.18 0.06 0.34 0.16 0.10 0.10 g.08 0.10 0.11 0.11 0.10 0.11 0.05
PE 1.05 1.20 1.53 0.89 0.98 1.42 2.06 117 d4.87 0.85 0.62 1.17 0.68 0.63 0.72
Total 97.80 100.76 99.68 99.08 100.04 97.70 97.93 100.81 99.79 99.48 99.52 99.57 99.52 99.65| 99.89
Cr 11 55 2 1 9 7 4 2 4

Ni 5 20 2 1 3 2 1 2 .

Rb 284 206 168 244 343 301 234 297 409 310 300 310 290 250 260
Ba 737 861 729 468 1184 529 796 1248 382 770 710 730 760 680 680
Sr 153 305 365 59 193 139 263 199 B7 170 170 170 170 210 190
Zr 328 191 267 24 164 114 76 213 2p5 330 360 380 330 390 60
La 1354 70.91 82.02 126.29 96.31 4227 25.66 1114 §7.23 98.17 97.51

Ce 203.62 130.57 147.73 234p4 191.8 75.82 51.11 204.74 1f4.89 224.70 220.40

Nd 117.83 5424 5298 89.62 75.71 27 2086 71.26 4B.52 88.96 85.00

Sm 23.77 11.05 9.58 16.29 15.14 5.71 49 11.04 9.6 14.50 13.02

Eu 1.56 1.64 121 0.p 1.02 0.72 0.78 0.9 076 1.08 1.24

Gd 8.61 7.27

Tb 2.79 1.61 1.43 2.14 2.02 0.83 0.73 1 1f21

Dy 6.48 5.27

Ho 1.26 1.02

Er 3.19 2.60

Yb 4.83 1.69 2.38 4.7y 5.35 1.09 0.99 1.6 2|29 2.37 2.16

Lu 0.67 0.23 0.34 0.68 0.73 0.15 0.15 0.24 0131 0.30 0.29

Analyses were carried out at ACTLABS (Canada): major and trace elements - ICP fusion; REE - INAA. XRF and ICP analyses for the Serra do
Ipiranga Granite were carried out at GEOSOL
Laboratory (Brazil). Major and trace elements are expressed in %wt and ppm, respectively.
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Late-collisional magmatism This widespread magmatism CONCLUDING REMARKS Granite magmatism in the study area
within the Paraiba do SHlippe can be characterized by subverticalcan be divided into three stages based on U-Pb geochronology,
dykes and NE-SW elongated plutons related to the late deformat@#Pchemistry and structural geology (Table 4): 1) the syn-collisional
event structures (D3 shear zones). Expressive examples include$@ge 1 (595-565 Ma) is represented by foliated, peraluminous S-type
Serra do Ipiranga pluton (Heilbretal 1992), nearby Barra do Pirai and metaluminous I-type granites; 2) the syn-collisional stage 2 (565-

N, . ' 540 Ma) comprises weakly foliated metaluminous I-type granites with
and the Getulandia and Fortaleza granites (Valladetres. 1995, basic enclaves, peraliminuous S-type granites and minor

Valladares 1996) between Barra Mansa and Rio Claro. Theg@cogranites; 3) the late-collisional stage (540-520 Ma) includes
intrusions are homogeneous in composition, being grasiged~ig.  alkali-calcic, slightly peraluminous leucogranites which occur as
2B), and bear biotite as the mafic mineral. These plutons have a Nfabvertical dykes and late shear zones-related plutons. Preliminary
SW weak foliation interpreted as magmatic flow foliation in the Serr@m-Nd isotopic data indicate that the late-collisional granites might
do Ipiranga (Heilbron and Machado 1995) and Fortaleza intrusiof@ve derived from reworked basement rocks. The syn-collisional 1 S-
Geochemical data (Table 3) are typical of I-type granites with a slighflyPe granites were generated by melting of mixed sources, possibly
peraluminous character (Shand’s index between 1,0 and 1 ffleoproterozoic metasediments and 1,0-0,9 Ga basic rocks, or yet

; : ; ; other unknown Mesoproterozoic source.
Chondrite-normalized REE patterns are fractionated and displa Table 4 summarizespthe relationships between magmatism and

pronounced negative Eu anomaly (Fig. 3C). The most reli"’lhﬂ(%tonics within the central segment of the Ribeira fold belt, including

geochronological data representing this magmatic event are the twol Eomparison between the magmatic record on the Occidental and

Pb monazite analyses of presented by Mactetdal. (1996) and iental terranes. The time s i

AL . . . pan proposed for the pre-collisional stage
Valladares (1996) for the Getulandia Granite. These data yi éstricted to the Oriental terrane) is based on U-Pb geochronological
concordant ages of 527+ 3Ma and 535+ 3 Ma and are taken as j

N . | fa in Tupinamba (1999).
minimum age for movement in the shear zone along which the
Getulandia pluton was emplaced during stage D3. The only availaeknowledgements To FAPERJ (Research Foundation of State
Nd isotopic data yield a Transamazonian depleted mantle model ageRio de Janeiro) for the financial support, to S. Valente for the
(Toy Table 1), suggesting that it might have derived from reworkegnglish review and to two anonymous RBG referees for the critical
basement rocks. review of the manuscript.

Table 4 - General characteristics of the Brasiliano granites of the Occidental and Oriental terranes, according to the stage of orogeny and time relationship:

with deformation phases.

Stage of Time Geochemistry Plutons/Age (Ma) Structures Tectofic Tectonic Selected
orogeny / span Domains setting reference
deformation (Ma) s
Non-foliated and mostly Q)
Slab <520 * Calc-alkaline to alkali- zoned stocks and sheets. | Recorded| Extensional 2)
detachment - calcic plutons Primary flow foliation and | in both collapse of ?3)
related « Tholeiitic gabbros and layering. Dykes. Possible | tectonic | the orogenic | (4), (5),
granites diorites mingling and mixing terranes | belt 12)
processes (18)
*  Alkali-calcic stocks of | ¢ Getulandia (535- | D3 shear zones-related Recorded| Crustal (5), (6),
Late- 540-520 | slightly peraluminous 528Ma) Fortaleza and subvertical dykes and in both reworking of | (7), (8),
collisional leucogranites Serrado Ipiranga. weak foliation along tectonic | basement and (9), (10),
(syn-D3) contacts terranes | cover rocks (11),
(12), (19)
* Abundant metaluminou$ ¢ Serrado Lagarto; 8), (9)
565-540 | I-type granites with basic Pedra Selada and Weakly foliated plutons Recorded| Crustal (10), (13)
Syn- enclaves Taquaral (553Ma) and sheets in both reworking of | (14)
collisional 2 *  Peraluminous S-type * Salvaterra tectonic | basement and (15)
(Late-D2) granites Charnoenderbite terranes | cover rocks a7
+ Capivara (20)
* Subordinated two-mica
peraluminous S-type
leucogranites
e Abundant peraluminoug ¢ Rio Turvo Recorded| Crustal 5)
Syn- 595-565 | S-type granites batholith (579Ma) Foliated and mylonitic in both reworking of | (8)
collisional 1 +  Metaluminous I-type plutons tectonic | basement and (9)
(Syn- granites » Matias Barbosa terranes | cover rocks (10),(17)
D1+D2)
Pre- Foliated plutons. Mylonitic| Only Cordilleran 4)
collisional 630-595 | < Tonalites to structures associated with| within Magmatic (26)
(Pre-D1) granodiorites and tholeiitic tectonic boundaries Oriental | Arc
gabbros terrane

Selected references: (1) Pires et al., 1982; (2) Wiedemann, 1993; (3) Junho, 1993; (4) Figueiredo & Campos Neto, 1993; (5) Machado, 1997; (6) Machado &
Demange, 1994, (7, 8) Heilbron, 1993, 1995, (9) Heilbron et al., 1995; (10) Machado et al., 1996, (11) Valladares, 1996; (12) Porto Jr. 1994; (13) Grossi Sad &
Barbosa, 1985; (14) Tupinamba, 1993; (15) Junho et al., 1999; (16) Tupinamba et al., 1998; (17) Duarte, 1998; (18) Nogueira, 1993; (19) Valladares et al.

1995; (20) Duarte et al. ,1999.



6 Revista Brasileira de Geociéncias, Volume 30, 2000

References

Almeida M.E. 1995Geologia, petrografia e geoquimica preliminar do leucogranito Machado N, Valladares C.S., Heilbron M., Valeriano C.M. 1996. U-Pb geocronology of the

Capivara, Itamonte (MG)inst. de Geociéncias, Universidade Federal do Rio de central Ribeira Belt (Brazil) and implications for the evolution of the Brazilian
Janeiro, Rio de Janeiro, Dissertacdo de Mestrado, 132p. Orogeny.Prec. Researcgtv9:347-367.

Boynton W.R. 1984. Cosmochemistry of the rare earth elements meteorite stufes. IMachado R. 1997. Litogeoquimica e tectdnica dos granitéides Neoproterozoéicos do
Henderson (edRare Earth Element GeochemistAmsterdan63 -114 Cinturdo Paraiba do Sul no Estado do Rio de Janeiro. Instituto de Geociéncias,

Duarte P.D. 1998Evolucgéo tectdnica dos ortognaisses dos Complexos Juiz de Fora e Universidade de S&o Paulo, S&o Paulo, Tese de Livre Docéncia , 215p.
Mantiqueira na regiao de Juiz de Fora, M.G.: Geologia, petrologia e geoquimicdMachado R. and Démange M. 1991. Contexto Tect6nico e estrutural dos granitéides
Instituto de Geociéncias, Universidade de S&o Paulo, Sdo Paulo, Tese de brasilianos do estado do Rio de Janeiro. In: SBG, Simp. Nac. Est. Tect., 3, Rio Claro,

Doutoramento, 280 p. Boletim de Resumo84-65.

Duarte B.P., Heilbron M., Campos Neto M. C., Porto Jr. R. 1999. The Garnet Charnochitachado R. and Démange M. 1994. Classificacéo estrutural e tectonica dos granitéides
Plutonic Body of the Juiz de Fora Region, Central Segment of the Pan-African— Neoproterozoéicos do Cinturdo Paraiba do Sul no Estado do Rio de JBoleition
Brasiliano Ribeira Belt, Southeastern Brazil. In : SBG, Simp. Nac. Est. Tect., 7, do IG-USP 25:81-96
Lencois,Resumos Expandida&56-57. Middlemost E.A.K. 1988Mlagmas and magmatic roclexd. London, Longman press, 266p.

Figueiredo M.C.H. and Campos Neto M.C. 1993. Geochemistry of the Rio Doce Magmatiogueira J.R. 199/Relacdes tectonoestruturais e metamérficas entre metassedimentos e
Arc, Southeastern Braziknais Acad. Bras. Cig5 (supl. 1):63-81. ortognaisses em facies granulito na regido a sudoeste de Je@aeMG. Insti-

Grossi Sad J.H. and Barbosa A.L.M. 1985. A origem dos charnoquitos e rochas afins da tuto de Geociéncias, Universidade do Estado do Rio de Janeiro, Rio de Janeiro,
regido do médio Paraiba do Sul, Estado do Rio de Janeiro. In: SBG, Belo Horizon-  Dissertagdo de Mestrado, 151p.
te, Boletim Especiagl15-27. Pires F.M., Valenca J.G., Ribeiro A 1982. Multistage generation of granite in Rio de Janeiro,
Heilbron M. 1993Evolugdo tectono-metamorfica da se¢do Bom Jardim de Minas-MG - Brazil. . Anais Acad. Bras. C54:563-574.

Barra do Pirai-RJ, setor central da Faixa Ribeilastituto de Geociéncias, Univer- Porto Jr. R. 199&etrologia das Rochas Graniticas das Serras da Pedra Branca e Mise-
sidade de S&o Paulo, Sdo Paulo, Tese de Doutoramento, 268p. ricordia, Municipio do Rio de Janeiro, RJ, Bradihstituto de Geociéncias, Univer-
Heilbron M. 19950 Segmento Central da Faixa Ribeira: Sintese Geolégica e Ensaio de sidade do Estado do Rio de Janeiro, Rio de Janeiro, Disserta¢éo de Mestrado, 222p.

Evolucdo Geotectdnicinstituto deGeociénciadUniversidade do Estado do Rio de Tupinamb& M. 1993. Rochas intrusivas e metassedimentos granuliticos do Complexo

Janeirg Rio de Janeiro, Tese de Livre Docéncia, 140 p. Paraiba do Sul na parte setentrional da Faixa Ribeira. In: 3B, Geol. Sudio
Heilbron M. and Machado R. 1995. O magmatismo tardi- a pds-colisional Brasiliano na  de JaneiroAtas:187-193

se¢&o entre Bom Jardim de Minas e Barra do Pirai, Segmento Central da FaixalRpinamba M. 199%volucéo tectdnica e magmatica da Faixa Ribeira na regiéo serra-

beira. In: SBG, Simp. Geol. Sudeste, 4, Aguas de Sao PBdietim de Resu- na do Estado do Rio de Janeitastituto de Geociéncias, Universidade de S&do
mos140. Paulo, S&o Paulo, Tese de Doutoramento, 221p.
Heilbron M., Mohriak W., Valeriano C.M., Milani E., Aimeida J.C.H, Tupinamba M. 1999Valladares C.S., Heilbron M., Figueiredo M.C.H. 1995. O Granito Getulandia e sua relacéo
In: W. U. Morhriak and M. Talwani (eddjrom Collision to ExtensioThe Roots com a Zona de Cisalhamento Taxaquara. In : SBG, Simp. Nac. Est. Tect., 5, Grama-
of the Southeastern Continental Margin of Brazil. Geology and Geophysics of Con-  do,Anais 217-218.
tinental Margins. AGU Geophysical Monografh51-31. Valladares C. S. 199&volucéo geoldgica do Complexo Paraiba do Sul, no segmento
Heilbron M., Santos R.O., Valladares G \&leriano C.M. 1992 Geologia e litogeoquimica central da Faixa Ribeira, com base em estudos de geoquimica e de geocronologia
do Leucogranito Serra do Ipiranga. In: SBG, Cong. Bras. Geol., 37, S&o Paulo. U-Pb. Instituto de Geociéncias, Universidade de Sao Paulo, S&o Paulo, Tese de
Boletim de Resumos Expandid8g5-376. Doutoramento, 147p.

Heilbron M., Tupinambéa M., Almeida J.C.H., Valeriano C.M., Valladares C.S., Duarte B.®iedemann C. M. 1993. Early Paleozoic, late- to post-collisional magmatic arc of the
1998. New constraints on the tectonic organization and structural styles related to the  coastal mobile belt in the state of Espirito Santo, eastern Bkazils Acad. Bras.
Brasiliano collage of the central segment of the Ribeira belt, SE Brazil. In: SBG, Ci.,65(supl 1):162-181.

International Conference on Basement Tectonics, 14, Ouro Preto, Extended
Abstracts, 15-17.

Junho M.C.B. 1993. Granitéides Brasilianos na regido central do Estado do Rio de Janei-
ro- Geoquimica preliminar. Anais Acad. Bras. Ci., 65:161-179.

Junho M.C.B. 1995. Leucogranites and related migmatites, southern Minas Gerias and
southwestern Rio de Janeiro states, Brazil. Anais Acad. Bre&7g498-511. _

Junho M.C.B., Heilbron M., Valeriano C.M. 1999. Porphyritic I-type syntectonic granites Contribution IGC-009
and related rocks, Ribeira mobile belt, souwestern Rio de Janeiro state ABaisil. Received January 22, 2000
Acad. Bras.Ci.71:631-647. Accepted for publication May 16, 2000



