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The Amazonian Craton (AC), located in the nort’ ger gzt cer oo
South America, is surrounded by Neoprotero '
orogenic belts and is divided into six me
geochronological provinces: Central Amazoniar
CAP (> 2.3 Ga); Maroni-ltacailnas — Ml
(2.2-1.95 Ga); Ventuari-Tapajos — VTP (1.95-
Ga); Rio Negro-Juruena — RNJP (1.8-1.55 (
Rondonian-San Ignacio — RSIP (1.55-1.3 Ga),
Sunsas — SP (1.3-1.0 Ga).

Sr, Pb and Nd isotopic compositions of igne
and orthogneissic rocks from the AC show that ¢
nificant addition of new crustal material from
upper mantle occurs during the Paleo- and M
proterozoic. The geochronological pattern indice
that the Archean protocraton of AC consisted
merly of independent microcontinents that v
amalgamated by Paleoproteorozic orogenic b
between 2.2 and 1.95 Ga. Part of the MIP and F
and the whole of VTP and RNJP evolved by adc
of juvenile magmas to the crust from 1.95t0 1.4
while the crustal evolution of SP and part of |
and RSIP were associated with reworking of
older continental crust. No exposure of the Arct
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crust is known in RSIP and SP, and the Sm-Nd r PROVINCES o At GEOLOGIeAL UNITS
ages of granitoids from those provinces indicate Bl Centid Amazonian MG e Chtvs
the reworked crust was mostly derived from pa B Maroni- tacaiunas = G'““”"“’f _
melting of Paleoproterozoic and Mesoprotero; St Lm0 o :f;ﬁ?::::::&:enmCove's
material, suggesting little or no involvement of Bl ventisipaic 2 Volcanic Covers
Archean crust in the southwestern portion of the o El cosic Volcanism
Bl rio h,f?g_’?'ﬁé”é“:nc Il Greenstone Belts
|ntrOdUCt|0n Rondo]nliscf\{lgcgdlgnécio = :;:::{:::;Zpr\ixb”e il
The isotopic studies and the definition of geochronolo el =2 epement SIE Hioh

provinces are useful for providing a basis for the understa”“Ejigure 1 Sketch map showing the distribution of the Geochronological
of crustal evolution processes and their tectonic implicatiol  pygyinces and the main lithological associations of the Amazonian

a continental scale. That is the reason why we have su  craton, north of South America. (map based on Tassinari, 1996)
rized the geochronological pattern of the Amazonian Ci

(AC). We have attempted to comment on isotopic and geuiuyi-
cal data, emphasizing their geographic distribution in agreement, ore yseful for redefining the boundaries between provinces.

with the geochronological provinces established in previous work = e geochronological provinces are defined, partially following
(Cordani et al. 1979; Teixeira et al. 1989; Tassinari et al. 1996; andye principles of Stockweel (1968) for the structural and geochrono-
Tassinari 1996). Those geochronological provinces are shown iny,gica| provinces of the Canadian Shield, as major zones within cra-

Figure 1. Few changes are noticed in relation to the author‘g mOde.I,Stonic areas, where a characteristic geochronological pattern predom-
an exception was made with the recently proposed Ventuari-Tapaj§nate  and the age determinations obtained by different isotopic

Province (Tassinari, 1996) and the new radiometric ages, which
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methodologies for different geological units are \ Table 1 Age Determinations of Central Amazonian Province.
coherent. The divisions are made mainly on the bas'

the ages of the metamorphic basement and geol GEOLOGICAL GEOLOGICA TI M E (Ga)
characteristics. In general, a broad time interval fo UNIT 30 28 26 24 22 20 18 16
provinces was establis_hed due to the fact that the JAMON GRANITE . . : : = . P
ogy of most of the AC is poorly known. Therefore, | TARUMA SUITE : : : : S
provinces mainly differ from each other in the age | {GUR 808 CRANTE : : : : o
metamorphic terranes and their geological history. | agonarisure che s T A SRR @
Each provmce may contain anorqgenlc |_gn( RIO DOURADO SUITE a
rocks and sedimentary covers of widely diffel | . DOACARAI GRANIE : : : : T
younger ages, in agreement with the orogenic histc | 5 DO MEL GRANTE IO A
the neighboring areas. Furthermore, geochronolc | peppa prera piasase : : : : : am ;
provinces may include some older preserved nt | s. DA SERINGA GRANIE : : : : S .
when their tectonic evolution has an ensialic char. | xineu vuLCANISM : : : : : : :
or some younger metamorphic rocks were product Vﬁﬂ‘g'@uﬁﬁ?ﬁ&ﬁ CRANITE : : : : : ::, :
later reworking processes. _ POUUCA GRANITE : : ; ; - :
The geographical boundaries between geochi | ciGaNO GRANITE : : : : D mm :
logical provinces in the AC have been reasonably '&”EUSQN%%@'EEAN”E : : : : ;  mm “‘; :
defined mainly by geochronological data with st : : : : P :

. ; MODERNA GRANITE : : : : = :
geological and geophysical support, although < | om0 ot e ORI U TIPS PR B
|imitS are still not We|| _characterized due to _the O | SURUMU VULCANISM mm ap !
print of age determinations and/or lack of reliable | | IRCOUME VULCANISM : : : : ;mm ab :
logical information. Therefore some boundaries = ASUABRANCAADAMELTE | = L L e ontoetU OO
still open to question. The precise location of | UTRAMAFIC Cpx : : : o :
geochronological boundaries in the field mustbe e | =2 PASHCE E E : :
lished by further detalled geolqgical Work_. ESTRELA GRANITE , ......... D ....................................... RN

The geochronological provinces may include of | cumARl GRANITOID : : :?’ .y
more orogenic episodes, within their respective t SVDOINEAJATONALITES : : @m : : :
periods. Orogeny is here considered, according to & | TAPRAPE GNESSES O EEIEITIPNTEH I . TTRITPRTE ARPIPIE SRS Peeeeenndins
weel (1968), as a period of metamorphic episodes ar | saLoBo GROUP : Cam =
panied by deformation, partial melting and syntect | GRAO PARA GROUP : i S
granitic intrusions, and not as the broader concep | parazoNIA TONALTE U m S
complete orogenic cycle, involving subsidence, de | MATA DO SURRAO GRANITE | = __: ;
tion of sediments, metamorphism, syn- and post-tec | 4o O HEONPE D omm: am
magmatic activities and anorogenic episodes. PIAQUE GRANITE m.:fm’ ..................................................
LAGOA SECA GR. ¢ mm :
- - ARCO VERDE TONALITE wm
PIUM GRANULITES —
Geochronological provinces PLUM GRANULITE = : - _
. , . aw Qo mm U-Pb = Kamhbe = PO-PD i Sm-Nd (is0c)
The AC is one of the largest cratonic areas in the w B-Biotite

and occurs in the northern part of South America. n

covers an area of about 43L0° km? and is divided into two Pre-
cambrian shields, the Guaporé and Guiana Shields, separated by t
Paleozoic Amazonian Sedimentary Basin (Figure 1). The craton isth
surrounded by Neoproterozoic orogenic belts (Tucavaca in Bolivia
Araguaia-Cuiaba in central Brazil and Tocantins in northern Brazil),

fication. In the southeastern CAP, the Archean Carajas Metallogenic

Province represents the better-studied region of the AC. On the other

nd, the western adjacent region and its continuity to the north of

e Amazonas syneclise, are not well exposed, poorly known, and

' very few geochronological results are available. Taking into account

and has been relatively stable since 1.0 Ga ago these dissimilarities for the purpose qf _desc.ription and dis.cussion of
: : the geochronology, the CAP will be divided into two domains, sepa-

The craton can be subdivided into six major geochronological rated by Maroni-ltacaiinas Province: the first one, named Carajas-
provinces, based on the age determinations, structural trends, pro- y : ’ J

portions of lithologies and geophysical evidences (Teixeira et al., Iricoumé Block, subdivided into the Carajas and the X]ngu-lrlcoume
1989, Tassinari, 1996). The majority of the radiometric ages, which areas, and th_e second one compos_ed of the _Rora|ma Block. The
comprise about 3,000 age determinations, were mainly obtained byg€0chronological pattern of the CAP is showed in Table 1.

Rb-Sr, K-Ar, Sm-Nd (model ages) and zircon U-Pb methods, Carais-Iri 5 Block: the Caraias A
although whole-rock Pb-Pb ages are also available. argjas-iricoume block: the Larajas Area.

The recognized Geochronological Provinces of the AC com- The Carajas area, the most important mineral province of Brazil (iron,
prise a stable Archean nuclei, which is included in the Central Ama-copper, gold, manganese, nickel, etc.), is the best preserved Archean
zonian Province, and Paleoproteorozic and Mesoproterozoicregion of the AC. It was formed and tectonically stabilized during the
Provinces such as Maroni-Itacailinas (2.2 to 1.95 Ga); Ventuari-archean and it is divided into three E-W domains (DOCEGEO 1988;
Tapajos (1.95-1.8 Ga); Rio Negro-Juruena (1.8-1.55 Ga); RondonCosta et al. 1995): the Rio Maria granite-greenstone terranes and the
ian-San Ignacio (1.55-1.30 Ga) and Sunsas (1.30-1.0 Ga) (Figure 1xyrrounding northern Itacaitnas and southern Pau D’Arco shear belts.
The Rio Maria terranes are interpreted as a preserved nucleus, while at
least part of both shear belts are the result of the nucleus deformation.
The Itacailinas shear belt includes high-grade rocks (Pium Complex),
gneisses (Xingu Complex), volcano-sedimentary sequences such as
the Gréo Para Group, and granitoids (Plaqué Suite, Estrela Granite,

tc.). The Pau D'Arco shear belt consists of greenstone sequences
Andorinhas Supergroup) as well as TTG associations.

Further, the Carajas area was only affected by the widespread

Paleoproterozoic granitic intrusions and by local sedimentary depo-

Central Amazonian Province (CAP)

The CAP is composed by the oldest continental crust of the Ama-
zonian craton which was not affected by the 2.2-1.9 Ga Trans-
Amazonian Orogeny. However, during the Paleoproteorozic, it was
the scene of expressive magmatic and sedimentary events. The bas
ment of the CAP probably comprises a number of contrasting geo-
logical units in relation to their lithology, age and geological identi-
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sition. The oldest stratigraphic units dated so far are the AndorinhasRiver yielded a Rb-Sr age of 1.86 Ga (Cunha et al., 1981). The Nd
greenstone and the Arco Verde Tonalite (2.90-2.98 Ga; Pimentelmodel ages (TDM) indicate values between 2.5 and 2.6 Ga for the
and Machado, 1994, Macambira and Lancelot, 1996). However, zir-source of the felsic volcano-plutonism from the Iriri-XingQ region
cons aged up to 3.7 Ga have been reported in Paleoproterozoic grarfSato and Tassinari, 1997).

ites and in sedimentary sequences (Machado et al. 1991; Macambira

et al.1998). The evolution of the Rio Maria granite-greenstone ter- The Roraima Block

ranes finished with the closure of the marginal greenstone basins anqlhe Roraima block occurs in the northern part of AC and is sepa-

the intrusion of the 2.87 Ga syn-tectonic granitoids, such as the Rig - A iz - -
Maria Granodiorite. The geochronological data establish a shor’[rateel from the Iricoume-Carajas block by the 2.2-1.95 Ga Maroni

. - A . Itacaitinas Province. It is completely covered by the 2.0-1.95 Ga
episode (<150 Ma) of continental crust formation in this area petsy y

\ ; . Surumu acid volcanic rocks (Schobbenhaus et al., 1994), and by the
(Macambira and Lancelot 1996). The Nd and Sr isotopic results s gimentary sequences of the Roraima Group, which overlies the

agree Wit? ;[Ris Rypr?thesis a”?i %lggesstta >3.((1)4TGa _Cfus_t' fggt?hgurumu volcanism. Interbedded with the Roraima sediments, sills of
EOTF;e OI el rfgggn 19kr1am208|586( "’;(.0 an _assln?:rl, oy, 'mafic rocks and horizons of pyroclastic volcanic rocks dated at 1.65
allAgnol et al., ). The 2. & AIngu gneissic LOMpleX o4 (priem, 1973) are observed. Furthermore, the Roraima Group is

(Machado et al., 1991) is the regional basement and has the olde _ "
rocks in the ltacailnas shear belt. The Sr and Nd isotope data yieliézr-srzfg?r;ylz%\g;ral 1.88-1.6 Ga mafic dykes (Hebeda et al., 1973

an age of ca. 3.0 Ga for the source of these gneisses (Sato and TassI-

nari, 1997) contemporaneous with the protolith of the Pium gran- basement is assumed based on the fact that the Roraima block is cov-

ulite (3.0 Ga; Pidgeon et al., 1998). The formation of the granulites ; ; ;
(2.86 Ga; Pidgeon et al., 1998) is also coeval with the gneisses, suga]]ied by ancient unmetamorphosed volcanic rocks (1.95 Ga), which

: . as the same age as the neighboring high-grade metamorphic ter-
gesting that both types of rock were generated by the same region nes of the Maroni-Itacailnas Province. Thus it is possible to

even1t_.h . h logical f the Caraia ssume that the Roraima block acted as a stable foreland for the mar-
e main neoarchean geological events of the Carajas area t°°§inal Paleoproterozoic belt.

place in the Itacailnas belt, generating the Carajas basin, while th
Rio Maria terrane was quite tectonically stabilized. In the transten- i-It ., Provi MIP
sive phase, openings were filled by volcanosedimentary sequenceé\,/laron" acalunas rFrovince —

such as the Gréo Para Group at 2.76 Ga ago (Wirth et al.,, 198616 cAP is surrounded to the north and northeast by the 2.2-1.95 Ga
Mafic-ultramafic complexes, such as the Luanga complex and théy;p \which is characterized by a large exposure of metavolcanic and

Plaqué granites, yielded ages around 2.7 Ga (Araujo et al., 1988)6tasedimentary units, deformed and metamorphosed at greenschist
Furthermore, Machado et al. (1991) proposed another tectono-metaﬁqn

. X i 0 amphibolite facies, as well as by granulitic and gneissic-
morphic event affecting the Itacailnas shear belt between 2.50 anghigmaitic terranes. The southern boundary of CAP and MIP, at the
2,58 Ga, with associated A-type intrusions, such as the Estrela Grangorihem part of the Serra dos Carajas area, is still uncertain, due to
ite. The Paleoproterozoic is characterized by the emplacement o

. h ~the lack of reliable geological and geochronological information
1.88 Ga granites (e.g. Wirth et al. 1986, Machado et al., 1991). Thisgpq .t that area.

plutonism is associated with an extensive thermal event (e.g. Costa e MIP geochronological pattern is very complete and con-

etal., 1995), responsible f9r the warming' of"the region, inducing th.e cordant along the whole province, suggesting that its evolution took
reported Rb-Sr and K-Ar “Transamazonian” ages on metamorphic

rocks (Macambira and Lafon, 1995). The Sr and Nd isotope system

(Macambira et al., 1990, Dall'’Agnol et al., 1999) suggests an origin Table 2 Age Determinations of Maroni-Itacailinas Province.
from the anatexis of 2.87 Ga lower crust, probably caused by under-

An age older than 2.3 Ga for the Roraima block metamorphic

plating or intrusion of mantle-derived mafic magmas (Dall’Agnol et GEOLOGICAL GEOLOGICA L TIME(Ga
aI., 1994) UNIT 27 25 23 21 19 7 ‘
Carajas-Iricoumé Block: The Xingu-Iricoumé Area. FALSINO : s : : ; :

INTRUSIVE SUITE : : : : : : mf
The XingU-Iricoumé area is composed of unmetamorphosed Paleo- POSTTECTONIC : : D am :
proterozoic plutonic and volcanic rocks covered by sedimentary REE N A pe — Cam:
sequences, which rest unconformably on an undated basement cOn | eaganess : : : : : : :
plex, and are crosscut by several granitic plutons. The Archean age SUPRACRUSTAL : § e petic 2idon : :
for the metamorphic basement is proposed based on some Archea e TR AT e P P TR S
Nd model ages (TDM) and the presence of granitoids of ca. 1.96 Ga| cnesscmemamc | : : : : = : :
old, intrusive in the northern CAP and in the surrounding Trans- TERRANES : 3 : : 3 m
Amazonian Central Guiana Belt. The Uatuma Supergroup is com- RRRICACSUCATC | : : : : : : :
posed of volcanic and younger plutonic rocks. In the northern part, R pe A AR i S AR
the volcanic and plutonic rocks are called the Iricoumé and Mapuera | 28R : : : 5 : :
groups, while those of the southern sector are named the Iriri Group : : : : ‘mm : :
and Maloguinha/Rio Dourado intrusive Suites, respectively. The | SMRSRAUIE | L i T - 0 RITENRNS
oldest granitoids are the calc-alkaline Agua Branca Monzogranite VILA NOVA GROUP : : ; g <5 :
(1.96 and 1.94 Ma; e.g. Aimeida et al., 1997), in the northernmost RORAIMA : : : © m Dfic Zico
area, and the “Parauari” Granite (1.92 Ma; Macambira et al., 1992), | wavopaacNess | @ & c i IS ST A
which occur close to the Xingu river. Zircons from the northern Iri- Al Fre, : : D o Detc zicon
coumé volcanic rocks yielded an age of 1.96 Ga (Schobbenhaus e | roramac:. : : : g : :
al., 1994). Subalkaline to alkaline granites showing similarities with - ‘am
the A-type and rapakivi granites, widespread in the area, are inter-|  cranmc sute : : : : : : : :
preted as anorogenic (e.g. Dall’Agnol et al., 1987, 1994). In the I A AR R SRR
northernmost area, some of these granitic plutons are highly tin- | (& | : P 5 : : 5
mineralized and intrusive in the Iricoumé Group, as the 1.83 Ga : : : : : : :
Madeira (Fuck et al., 1993) and Agua Boa granites (both in the | e am P D e
Pitinga tin-mine), and also the 1.81 Ga Moderna Granite (Santos et| IMSACACOMPEX m®™ =i  : L Em !

al., 1997). In the southern area, the felsic volcanic rocks of the Xingu —i SmM-Nd (isoc) @ Rb-Sr mm U-Po < Apmehiode == Po-Pb
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place during a major event in the Paleoproterozoic between 2.213pje 3 Age Determinations of Ventuari-Tapajés Province.
1.95 Ga (Table 2). In turn, remnants of some older Archean b
ment within MIP have been identified. They generally consisi
high-grade polymetamorphic rocks, such as the allocthonous (| ~GEOLOGICAL GEOQOLoGICAL TIME/(G,
Ga) Imataca Complex, in Venezuela (Montgomery and Hur UNIT f : i i i i i
1978), and the exotic (2.9-2.6 Ga) Cupixi terranes in Amapa, Bi | s Sr s A A : ;M :
(Lima et al. 1986), which present a strong Paleoproteorozic | e el B B
morphic overprint. These ancient nuclei, together with 2.0—1.9 | EtE PIRES : D g : :
Rb-Sr age determinations with high Sr initial ratios of 0.7 ST SEUUUOE SO OO e, S e,
obtained from metamorphic rocks from the south MIP (Santos e | retes pres : aw ; ' '
1988), suggest a partial ensialic character for the tectonic evoli | vo.«eane | S TS ST IO ST S
of Maroni-Itacaiinas Province. MALOQUINHA e s

The available isotopic data for the high-grade metamorp| ©RaNE | S S i o s
rocks, regarded as the Central Guyana Granulitic Belt, including | 45amsu L : 5 : i ?
Falawatra and Kanuku Groups, indicate zircon U-Pb ages and F| aasapo biorie
isochronic ages between 2.1 to 1.9 Ga (Priem, 1973, Priem €| maiusAREGioN :
1978), and Sm-Nd mantle-depleted model ages ranging from 2 | uear angss —
2.0 Ga (Ben Othman et al., 1984). The geochronological res| PARAUARIJURUENA I :
clearly indicate that the granulitic terranes were separated fron GRRQ:EIEV\;:SEEEISS ''''''''' s S o . Lo Lo L
upper mantle during the Paleoproterozoic period. 5OMO DO SUCUNDUR am : : : : : :

The Rb-Sr, Pb-Pb, Sm-Nd and U-Pb age determinati| recion-cness :
obtained for syntectonic granitoids and gneissic-migmatitic terre
of “Série llle de Cayenne” indicate ages in close agreemer < Rb-5r Data in Whole Rocks mmm U-Po ) Z-Po-Pb
2.1-1.95 Ga, with coherent Sr initial ratios around 0.7018-0.7( - — -
w1 value of 8.2 and positiveng values. These parameters suggest Which suggest a mixing of some subordinated crustal component
that the rocks were added to the crust during the Paleoproteorozivith predominant mantle-derived magmas. This mixture in the
(Teixeira et al., 1985 and Milési et al., 1995). external zones of VTP was developed on or adjacent to Archean

The MIP comprises a large proportion of metavolcano-sedi- CAP. ] ) )
mentary sequences metamorphosed on greenschist to amphibolite ~ Scattered occurrences of_greenschlst facies metavolcano-sedl_-
facies (Paramacé-Bonidoro; Barama-Mazaruni; Carichapo-Pastordnentary sequences, included in the supracrustal Jacareacanga Suite
and Vila Nova Units), which are associated with Paleoproteorozic (Santos et al. 1997), are observed in the southern part of VTP. They
granite-greenstone terranes (Gibbs, 1980). Detritic zircon U-Pb agegire composed of schists, phyllites, metachert, banded iron forma-
from metagraywacks and conglomerates yielded ages between 2.$ions and talc-schists. The unit has been dated, through U-Pb detritic
and 2.1 Ga (Gibbs, 1980 and Milési et al., 1995). The older ageszircon age and U-Pb zircon age of Parauari intrusive granitoid, at 2.1
were interpreted as the basement rock-forming ages. The associatel® 1.92 Ga (Santos et al., 1997). o
bimodal volcanism gave Sm-Nd whole-rock isochron of 2.1 Ga  The southern part of VTP was affected by calc-alkaline Iriri
(Gruau et al. 1985), which is in close agreement with the detritic zir- acid to intermediate volcanism and associated Maloquinha Grani-
con U-Pb ages around 2.1 Ga (Egal et al., 1994). The supracrustdPids with ages between 1.89-1.84 Ga (Santos et al., 1997; Vasquez

sequences are intruded by different types of granites, with ageset al., 1999 and Moura et al., 1999), and by the acid-intermediate
around 2.08 Ga (Milési et al., 1995). Teles Pires volcano-plutonism dated at 1.7-1.6 Ga (Basei, 1977 and

Tassinari, 1996). A sedimentary platform covers the Gorotire and

i i 4 ; L Beneficente Groups, dated at 1.8-1.6 Ga and 1.7-1.3 Ga respectively
Ventuari-Tapajos Province —VTP (Santos et al., 1997 and Tassinari et al. 1978), overlying these unde-
The Central Amazonian Province is bounded in the west by the VTP,formed volcanic rocks and intersected by mafic dikes.
which occurs in a prominent NW-SE trend and can be followed from The 1.55 Ga El Parguaza and Surucucus anorogenic rapakivi
the Ventuari River in southern Venezuela to the Tapajés River in granites (Gaudette et al., 1978; Tassinari, 1996 and Santos et al.,
Brazil (Figure 1). The VTP, as a whole exhibits a geochronological 1999) occurs in the northern part of VTP and represent intra-plate
pattern slightly younger than the Maroni Itacaitinas Province, with magmatism. In the same way, the 1.55 Ga Rapakivi granites of the
ages ranging from 1.95 Ga to 1.8 Ga (Table 3). The lithologies of Mucajal Suite and the associated Repartimento anorthosites and
VTP, although not thoroughly documented, differ substantially from Serra da Prata charnockites form part of a charnockitic-anorthositic-
that of MIP. The VTP comprises mainly calc-alkaline granitoids, Rapakivi association related to the Parguaza event (Fraga and Reis,
while the MIP, in contrast, includes large amounts of metavolcano- 1995; Fraga et al., 1997 and Santos et al., 1999).
sedimentary sequences and granulitic rocks.

The northern part of VTP is composed of granite-gneissic rocks Rio Negro-Juruena Province (RNJP)
with granodioritic to quartz-dioritic compositions, gabbros and ] ) )
amphibolites, which are displayed within the Ventuari Petrotectonic The RNJP is located on the western side of VTP, and its exposures
Domain (Barrios, 1983). U-Pb zircon ages between 1.85 and 1.83 Gtraddle along a NW-SE trend approximately 2000 km long and 600
are available for the Macabana and Minicia Gneisses and Atabapdm wide (Figure 1) in the western portion of the Amazonian Craton,
quartz-diorite, which are in close agreement with the Rb-Sr ageinvolving parts of Brazil, Venezuela and Colombia.
determinations of 1.83 Ga and Sr initial ratios of around 0.7027  The basement rocks of this province are composed almost
(Gaudette and Olszewski, 1981; Tassinari et al., 1996). entirely of 1.8-1.55 Ga granite-gneisses and granitoids with mainly
The southern part of VTP presents the same lithologic assem-granodioritic and tonalic compositions. In the northern part occur

blage described above, predominantly with calc-alkaline granodi- Predominantly biotite-titanite monzogranites (Dall'’Agnol and
oritic rocks and gneisses with tonalitic composition, metamorphosedMacambira, 1992), while in the southern part the basement rocks are
in the amphibolite facies. The zircon U-Pb determinations and composed of granite-migmatite terranes and gneisses with tonalitic
whole-rock Rb-Sr ages varying from 2.0 to 1.85 Ga (Vignol, 1987, compositions. In general, the rocks are metamorphosed on amphibo-
Gaudette et al. 1996, Tassinari 1996 and Iwanuch, 1999). The Smlite facies, although some granulites are also present. The
Nd mantle-depleted model ages between 2.1 to 2.0 Ga, indicate th@eochronological pattern available for RNJP basement (Table 4)
main period of continental accretion in the VERg values, calcu-  involves Rb-Sr, Pb-Pb and U-Pb ages within 1.8 and 1.7 Ga and

lated for 2.0 Ga, range from +2.1 to -1.6 (Sato and Tassinari, 1997)'165—155 Ga time periods. The initi@SreeSr ratios between

Episodes, Vol. 22, no. 3
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Table 4 Age Determinations of Rio Negro-Juruena Province.

acid-intermediate undeformed volcanism and sedimentary rocks
typical of shallow water environments, rest on the metamorphic

GEOLOGICAL
UNIT T
PEDRA BRANCA
GRANITE
MASSANGANA
'GRANITE
SAO CARLOS
GRANITE
SANTA CLARA
GRANITE
ORIENTE NOVO
RANTE
IGARAPE PRETO
GRANITE

L T 1 M E(Ga)
3 12 0

CANAMA/GUARIBA
ALCALINE
CIRIQUIQUI
ANORTOSITE
SAO LOURENGO
GRANITE
CARIPUNAS
GRANITE
DUAS MICAS
GRANITE
JARU CHARNOKITE
CANDEIAS CPx
SANTO ANTONIO Cpx.
BASIC MAGMATISM
ROOSEVELT

SUPRACRUSTAL
S. DA PROVIDENCIA

GRANITE
TELES PIRES GRANITE
SUCUNDURI
VULCANISM
ARIPUANA
VULCANISM

PORTO VELHO-

JURUENA BASEMENT
AND JAURU REG.

ALTO RIO NEGRO
BASEMENT

1.0

basement. Furthermore, alkaline, tholeiitic and calc-alkaline
basalts with ages of 1.4 and 1.2 Ga (Tassinari et al., 1978) are pre-
sent in the sedimentary sequences. In general, these volcano-sedi-
mentary units are related to rift systems produced within stable

continental regions, as a reflex of orogenic activities in neighbor-

ing areas.

The anorogenic granitoid magmatism within the RNJP is rep-
resented by A-type and within-plate granites, mainly with
syenogranitic and monzogranitic composition, some of them with
Rapakivi textures, associated with gabbro, syenite, mangerite and
charnockites. The age determinations for anorogenic granitoids
are summarized in Tassinari et al. (1996) and Bettencourt et al.
(1999). These findings showed that the plutonism were emplaced
episodically between 1.6 Ga and 0.97 Ga. In this way the Serra da
Providencia Intrusive Suite is the oldest, with ages between
1.6-1.53 Ga, followed by the Santo Antonio Massif and Teotonio
Intrusive Suite with ages around 1.4 Ga, by the younger Rapakivi
Granites of Rondonia with ages ranging from 1.3 to 1.2 Ga, and
finally by the youngest anorogenic granites with ages between 1. 1
to 0.95 Ga. Mafic magmatic activities in the RNJP occur within
three different time-periods; the older between 1.4 and 1.35 Ga
and the others ranging from 1.25 to 1.15 Ga and from 0.98 to 0.95
Ga (Tassinari, 1996).

Rondonian-San Ignéacio Province (RSIP)

The RSIP (southwestern portion of the AC) is bounded to the east
by the RNJP and to the south and southwest by Sunsas Province
(SP). The 1.55 to 1.30 Ga metamorphic basement is composed of
granite-gneiss-migmatitic terranes and granulitic rocks. In general,
these rocks are metamorphosed in amphibolite or granulite facies

am» RP-Sr mm U-Po < KA

= Pb-Pb (WR)

conditions. Some Paleoproteorozic granulitic inlets, like the Lomas
Manéches Group in Bolivia (Litherland et al., 1979) are dispersed

0.702 and 0.706, the; values around 8.0 and the majority positiv
eng values relative to CHUR (+4 to —2), calculated for 1.8 Ga, st

within the province. The RSIP shows strong overprint NE-SW

gest an juvenile origin for most of the Rio Negro-Juruena basenTable 5 Age Determinations of Rondonian-San Ignécio Province.

rocks (Tassinari et al. 1996). According to Payolla et al. (1998
some regions of the southern part of RNJP, gneissic rocks ¢
within the metamorphic basement, with zircon U-Pb ages of :
and 1.57-1.53 Ga, which are normal for the province, as well a
age of 1.42 Ga, which suggests a younger metamorphic overpr
the area.

The Jauru region, located in the southwestern portion of
RNJP, includes some metavolcano-sedimentary sequences
preted by some authors, like Monteiro et al. (1986), as greens
belts sequences. It was considered in previous works (Teixeira ¢
1989 and Tassinari et al., 1996) as an ancient nucleus pres
within younger RSIP. After the 1.8-1.55 Ga zircon U-Pb ages
1.9-1.75 Ga Sm-Nd mantle depleted model ages obtained by
aldes et al. (1999) on granitic and orthogneissic rocks, which a
agreement with the RNJP geochronological pattern, the Jauru
was considered by the last authors as a possible extension ¢
RNJP.

Supracrustal sequences are scattered within the RNJP. The
represented in the southern part by the Roosevelt metavolcano
mentary unit, which is composed of dacites, ryolites, andesites, t
volcanic breccias, claystones, sandstones and banded iron fc
tions, metamorphosed on greenschist facies. Zircons from da
yielded U-Pb age of 1.74 Ga (Santos et al., 1999), while a wt
rock Rb-Sr isochron for the volcanic rocks gave an age of 1.5¢
(Tassinari, 1996). The older age is interpreted as the time of vol
ism, and the younger age could be related to the metamorpt
Small remnants of quartzites of the Tunui Group occur at scatt
localities in the northern part of RNJP.

In the southern part of the RNJP the Caiabis Group, compt
of volcano-sedimentary sequences characterized by a calc-alk

GEOLOGICAL GEOLOGICAL TIME(Gaq)
UNIT 197 15 1.3 1 09 o7
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structures and has some regions with clear ensialic characters and The Sunsas belt is represented by the metasedimentary Aguapei
others with juvenile magmatic characteristics. and Sunséas Groups, the Pontes e Lacerda metavolcano-sedimentary
The geochronological pattern for the RSIP basement rocks,unit, and the Nova Brasilandia metavolcano-plutonic-sedimentary
summarized in Table 5, includes a group of Rb-Sr age determina-sequence. The geochronological data of the Nova Brasilandia
tions between 1.5 and 1.37 Ga, wWisrf8Sr initial ratios ranging Sequence gave a U-Pb zircon age around 1.1 Ga for syntectonic plu-
from 0.703 to 0.710 (Teixeira and Tassinari, 1984) and zircon U-Pbtonic activities, and of 0.99 Ga for the post-tectonic magmatism
ages varying from 1.49 to 1.33 Ga (Geraldes et al., 1999). The gran{Rizzotto et al., 1999). These authors, based on SHRIMP U-Pb
itoids of the RSIP yielded two groups of Sm-Nd depleted-mantle results, suggest an age of 1.21 Ga as the maximum time for the depo-
model ages. The first one, obtained from samples of the Pontes dsition of Nova Brasilandia metassediments. The Sunsés and Pontes
Lacerda region, around 1.5 Ga, was considered by Geraldes op. cide Lacerda units have an estimated age between 1.3 and 1.1 Ga
as related to Santa Helena Volcano-Plutonic Arc. The older group,(Litherland et al., 1986; Geraldes, 1996). The Casa de Piedra Grani-
composed of samples from the entire RSIP with ages from 2.0 to 1.7oid and the Rincon del Tigre mafic complex, dated around 1.0 Ga
Ga which coincide with the estimated mantle-extraction period of (Litherland et al., 1986) complete the post-tectonic activities within
the RNJP (Geraldes et al., 1999 and Sato and Tassinari, 1997), indithe SP.
cates the development of crustal reworking processes within the
province. - - -
Metavolcano-sedimentargequences, represented by the Final considerations
Ascencion Group in Bolivia, indicate an metamorphic age of 1.34

Ga (Litherland et al., 1986). The K-Ar cooling ages between 1.35 . .
. . . . Although the geochronological data base of the AC is far from com-
and 1.30 Ga suggest the beginning of tectonic quiescense period 0 lete, the present geochronological pattern enables us to point up

the RSIP. Post-orogenic and anorogenic magmatic activities are rep; . . . i
resented by the S&0 Lourenco—Caripunas Intrusive Suite (1.31 Ga)some aspects which should be considered for crustal evolution mod
the Santa Clara Suite (1.08 Ga), Costa Marques Group (1.02 Ga) an
the younger granites of Rondonia (0.99 Ga) (Bettencourt et al., . . o
: . .'— Sr, Pb and Nd isotopes of igneous and orthogneissic rocks
1999). The occurrence of thel.1 Ga undeformed acid volcanism is demonstrate that the crustal evolution of the AC involved an
very scattered within the province. Sedimentary rocks associated important addition of juvenile material during the Archean and
\évc;tr?tiﬁl(l,(r?tlgreriftt)as?zlttz%\le\:viiiﬁpgs:izgp?)rr?gqg tlﬁé_alég Sfa t;]r; ’\kl)\z/avsziti Proterozoic, as well as a reworking of the older continental crust.
. h ' . - Inthis way, part of the MIP and RSIP and the whole of the VTP
that intruded into the lower sedimentary sequences of the Guajara and RNJP seem to have evolved from the addition of juvenile

Mirim Group. mantle-derived magmas, while the SP and part of the RSIP and
, . MIP might be associated with the recycling of the older conti-
Sunsas Province (SP) nental crust. So, we can estimate that about 30% of the continen-

Sunsas Province is the youngest tectonic unit of the AC. It is best tal crust of the AC V\gas depved from the mantle during the
exposed in the southwestern portion of the craton, where it consists /¢heéan and about 70% during the Proterozoic. .

of a zone with rocks generated by the erosion of the older continen-— The available Isotopic data support tectonic hypotheSIS, based on
tal crust, the deposition and subsequent deformation and metamor- concepts of continuous crusFaI accretion during the Archean,
phism of these sediments and an older basement between 1.3 to 1.0 galeo anld 2/'967390‘)["_““920'? Eggf‘ I|k§ tho&s? %r%pogeddby. Co(rj—
Ga (Litherland et al., 1986). This metamorphic episode is contempo- ani etal. ( ), assinart ( | ) and modi 1ed by orl ant an
raneous with syntectonic magmatic activities. The 1.18 Ga Garzon Brito Neves (1982), Teixeira et al. (1989), Tassinari et al. (1996)

Granulitic belt, which occurs in the Colombian Andes as a basement ~2nd Tassinari (1996). However, the synthesis concerning the tec-
tectonic window, could be a possible extension of the Sunsas Belt tonic setting of AC, which proposes th_at Precambrian tectonics is
towards the nort,h characterized by a platform reactivation process and by ensialic

orogenies, with sea-floor spreading and subduction being rela-
tively minor in the orogenic processes, still attracts some authors
(Amaral 1974, Hasui et al. 1984, Costa and Hasui, 1992 and

Sls for the Amazonian region during the Precambrian period.

Table 6 Age Determinations of Sunséas Province. 1997).
— The division of the AC in geochronological provinces suggests
GEOLOGICAL C E 92 Lo G I E AL Twé M E (Gq) that the Archean protocraton was formerly made of independent
UNIT ; i i

‘ 09 microcontinents (the Carajas-Iricoumé, Roraima, Imataca
: Blocks, and the West Congo craton in Africa), which were amal-
gamated by Paleoproterozoic orogenic belts, between 2.2 and

1.95 Ga (MIP).
: : : : — The VTP, RNJP and part of the RSIP represent a vast area of
RINGON DEL : ﬂﬂ]]]l]]]]ﬂ]]ﬂ]lb : juvenile continental crust. They were accreted to the MIP and
TIGRE COMPLEX g : : g CAP between 1.95 and 1.45 Ga by successive magmatic arcs,

probably produced by subduction of oceanic lithosphere at the
: : : : beginning of the collision between a continental mass, composed
CASA DE PIEDRA : : : : at that time of the CAP and MIP against another continental mass
GRANITIC-GNEISS 5 <L which is now probably part of the RSIP, SP and the Laurentia
: : (Sadowski and Bettencourt, 1995; Tassinari et al., 1996).
e SSAMEALASLEEEE e oo | — Between 1.4 and 1.0 Ga, as reported by Sadowski and Bettencourt
: : : : (1996), the orogenic evolution of part of the RSIP and SP took
NOVA BRASILANDIA : : > : place in ensialic environments, due to continental collisions
NEPMORPHIC 5 ; : between the Amazonian Craton and Laurentia.
: : — Major mantle-crust differentiation events in the AC took place at
: : : : 3.1-2.8 Ga (CAP); 2.8-2.5 Ga (CAP); 2.2-2.0 Ga (MIP); 2.0-1.9
> -5 M U-Pb Ga (VTP and RNJP); 1.9-1.7 Ga and 1.6-1.5 Ga (RSIP) (Table
7, Figure 2). These episodes, together with the 2.0 to 0.9 Ga
anorogenic magmatic activities related to rifting and continental

Episodes, Vol. 22, no. 3
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Table 7 Summary of regional geological events in the Amazoniam Craton.

Major episodes of Main events of Divergent Sedimentary ang
crust accretion of tectonism within| associated mag
formation juvenile crust | plate magmatism matism in conti-
nental rift system
1.28-1.1 Ga 1.05-0.9 Ga 1.1-1.0 Ga
SP RSIP RSIP
15-1.3 Ga 1.5-1.4 Ga 1.45-1.2 Ga 1.45-1.2 Ga
RSIP RSIP RNJP RNJP
1.8-1.55 Ga 1.8-1.5Ga 1.75-15 Ga 1.65-1.4 Ga
RNJP RNJP VTP-RNJ RNJP
1.95-1.8 Ga 1.95-1.8 Ga 1.85-1.8 Ga 1.90-1.6 Ga
VTP VTP CAP CAP-VTP
2.25-2.1 Ga 2.1-1.95 Ga 1.95-1.8 Ga
MIP 2.25-2.1 Ga CAP
MIP
2.9-2.7 Ga 2.98-2.87 Ga 2.6-2.3Ga
CAP CAP CAP
3.1-3.0Ga >3.0Ga(?)
CAP CAP

CAP — Central Amazonian Province
VTP — Ventuari Tapajés Province

RSIP — Rondonian-San Ignéacio Province

10 12 14
PROVINCES

@ RONDONIAN-SAN IGNACIO AND SUNSAS

16 18 20

MIP — Maroni-Itacaitnas Province

RNJP — Rio Negro-Juruena Province garrios, F.J., 1983, Caracterizagdo geocronoldgica da regido
SP — Sunsés Province

24 28 28

@ VENTUARI-TAPAJOS AND RIO NEGRO-JURUENA

OMARONI-ITACAIUNAS

B CENTRAL AMAZONIAN

Figure 2 Histogram of the the Sm-Nd mantle-depleted model ages on
granitoids and volcanic rocks from the Amazonian Craton. (After Sato and

Tassinari, 1997)
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breakup (basic-alkaline magmatism, A-type granitoids,
bimodal magmatism and deposition of platformal sedi-
ments, with decreasing ages from NE towards SW), are
consistent with the hypothesis of lateral crustal growth
during the Paleo- and Mesoproterozoic for the Amazonian

5 craton.
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Hutchison ‘Young Scientist’ Fund

William Watt Hutchison, "Hutch" to his many friends around the world, was a Scots-born Canadian geologist] who
served Canada and the IUGS in myriad dynamic and creative ways. Most notably, he served as the IUGS Sgcretary
General (1976-1980) at a pivotal time in its history, and as IUGS President (1984-1987). The same boundless|energy,
enthusiasm, skill in communications, and ability to foster teamwork that characterized his work with the IUG$ also

carried him to preeminent scientific administrative positions in the Canadian Government, where he served as Ppirector
General of the Geological Survey of Canada and as Assistant Deputy Minister of Earth Sciences. His distinguishef career
was terminated in 1987 by his untimely death at the age of 52, following a painful struggle with cancer.

One of Hutch's last wishes was to establish under [IUGS auspices a memorial foundation intended to promotejthe pro-

preferring instead to strengthen the fund by allowing it to earn interest for a longer period of time and by appe
donations from the international geologic community. It is expected that grants from the fund will again support

cause that honors a fine, caring man and a distinguished, public-spirited scientist and administrator. The found
celebrates and promotes those things that gave Hutch the most professional satisfaction: geology, international
collaboration, and stimulating young minds.

The IUGS welcomes contributions to the Hutchison "Young Scientist Foundation." Please send donations tg:

Dr. John A. Reinemund
P.O. Box 890

Leesburg, VA 20178 USA
Fax: +1 703 777 4463
Tel: +1 703 777 1491

Checks in US dollars or Visa/Mastercard (please include account number and expiration date) are preferred in|prder to
avoid the high cost of currency conversions. Residents of the U.S.A. are reminded that charitable gifts of this naNure are
tax deductible.
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