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INTR.ODUCTION

During the last five years in Amazonian craton. t here has

be en much progress ' in the geochronology thanks to the efforts of t he

IGCP PYoject 204 act i v i t y . Several institutions were evul ved i n t hi s

re s e ar ch , such as : t he ge ochronol ogical. Res e a r ch Cen t e r of Univer sity

of Sao Paulo, the Is ot op i c Geochemi s t r y Laboratory of Univers i t y of Pa ­

r a , the Department of Earth Sciences of University of Oxfo r d , the Z.W. O

Labor at or i um Voor Isotopen- Geol ogie of Amsterdam, the Unive r sit ies of

New Hampshire and Kansas in -the U.S.A.

In regard t o the Amazonian Cr a t ori ; at present, s omethink

like 3 thousand age determinati ons are available on different methodolo

gi es . Many of t hem are already pu blished in the specializ ed l i tera t ure.

Mos t of these da t a are related to the Rb-Sr and Pb- Pb i n whol e r ock ana

lys es anJ K-Ar in minerals , but some U-Pb were performed . in zirc ons.I n

addi t i on , few Sm-Nd age determinatibns have be en carried ou t on t he re­

cent years. On the ot her hand SOfle ge ochrollological map s have be efi a l­

ready uade f or the precambrian areas of Brazil, Bol lvia , Sur i name and

Co lombi a . The se represent the actual level of regional geochron ol og ical

knowledge of the regi on.

GEO LOGI CAL SETTING

The Amazonian Craton, as described by Cordani and Br i t o

Ne ves (1982 ) i s a ve r y large unit, which acted as a stab l e f oreland i n

La t e Pro t ero zo ic time s, f or a mar gi na l be lt named Paraguai - Araguaia

(Fig. 1). In a few words, that unit is composed by an ancient "crato­

ni c" doma i n (the Central Amazonian Province) which is surrounded by mo -
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The Cent ra l .~azon i an Pr ov ince i s bounded t o t he north

tecto nic and anorogenic characteristics.

are

plat -

uni ts

demor-str ate

wards the sout heast the l i mi t s be twee n thos e ge ote c t on i c

and t o the nor the as t by t he Maroni-I tacaiunas mobil e belt . However , t~

se quence is made up by a metavolcanic uni t, BIFs an d a cl as tic s eque~

ces al s o. The ge neral geologic scenary of the Central-Amaz onian Pr ovin

ce is c ompleted by t he development of an important plutonism of pos t -

The sedimentary dep osit s unconformably ov erl i e the acid

and metabasic an d ultrabas ic r ocks have been r epo rt ed a l s o. The ~sso -

still prel iminar y and t hey need f urt her c onf i r mation. The belt shows

a l a r ge ex tens i on of area, al ong t he French Gui ana, Sur i name, Guy ana,

and part s of Brazil (Amapa , Roraima, Para) and Venez uela.

tral Amaz onian Provi nce, are made up by Archae an gr anit e - greenstone

ci a t e d s uprac r us tals cor r espond t o t he Grao Par a Group, which f or ms a

bro ad s y~clinorium with N-NW trend~ng axis. Thi s l ow grade met amo rphic

terranes and hi gh - gr ade met am~ rphic r ocks. The bas emen t complex inclu

des general l y ortho gneis s, migmati tes , grani t es, gr an odi or i t es, adame ­

li te s, di orites an d t onalite s, but mi no r occu r r en ces of metassed iments

the l ong dur at i on of the cratonic co ndi t ions of the area •

se dimen t a r y covers.

The Car aj as area in t he s outheastern s ec tor of the Cen-

blo~k f au lts or intrusions. These unit s include or thoqu ar t zi tes, arko

to i nt e rmediary vo lc an ism in the Cent r a l Ama zonian domain. They are re

lated to the Ro r aima Group which occur s ext ens i vel l y i n Br azil, Vene-

se s, congloree rates, minor shales and jasperoid t uffs. Middle Prote ro­

zo ic dikes and extensive sills of continental tholleite t ype cut the

Ne gro - J uruena , Rondonian and Suns as .

The Cen t ra l Amazonian Province was s ubmi tt ed to

bi le bel ts of Ear ly t o Middle Proteroz oic ages: Maroni- Itacai una s , Rio

fo rm conditi ons f or long time. Unfolded and unmetamorphos e d volcanic -

dimen t s are ~xpo ser1 mai n l y as "mesas", with gentle dips except near to

sedi ment a r y seque nce s , ( i n the interval of 1.9-1. 0 GA) ,

zuel a and Gui ana , and t he Go ro t i r e , Ri o Fres c o and Bene ficente groups,

that appe ars i n t he so ut he r n part of t he Ama zoni an craton . These se-
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The Early Pro~erozoic Maroni-Itacaiuna~ be lt exhibi ts a

s t ron g p2trological and s t r uc t u r a l coherence. In a bro ad view , the geo-

t ecton i c un it can be s ubdivided into a granul ite and gnei s si c t er~an~

wi th Archaean p ro toli ths (The Imataca Comp l ex, in Vene zuela and Cupixi

area in Amapa) , and a Early Proterozoic ( 2 . 2- 1 .9 Ga .) gr ani t e-greensto­

ne terrane, an d the s o-called Central Gui an a Gr anuli tic be l t .

The pre-existent basement occurs as nuc l ei a l ong the mo-

bile be l t extension. Most of these fragments is made up of granuli t i c

ro cks , partially r~worked during the Transamaz onic cy cle ( 2 . 25-1.9 Ga.),

Th e ge ochronologi cal s t udi e s performed on t hese remnant s demons trate

the subordinate d ensiali c character of the Mar on i- Itacai Gnas mobile

be l t , although the maj ority of its crust appears t o be or iginated

through man t l e - de r i ved processes during the l ower Proteroz oi c time.

The mo bile be l t compr i s e s a large port i on of supracrus­

t a l r ocks identified as metavolcanic an d metassedi mentary sequences, m~

tamorph osed at the greens chist to amphibolite facies, an d i ntens i l y de-

f ormed (Car i chapo - Pastor a , Barama-Mazaruni, Or apu , Bon i doro and pass i -

bl y part of t he Vi l a Nova Groups ). The nature, composit i on an d evolu t i

on of these r ocks have lead some authors t o co ns ide r t hem as Ear l y Pro -

teroz oi c greenst one be l t s ( e . g . Gibbs, 1980) .

Towards the west, the Maron i-Itacaiunas be lt i s trun c a­

t ed by the structural trends of th~ so-called Ri o Negro-Juru ena mobi l e

be l t (Tassinari , 1981) of Middle Proterozoic age (1.7 5-1. 6 Ga . ) . This

un i t i s compos ed pred0minantly or gran~tic t o granodioriti c , ock s , m~rry

of which ex hibiting gneissi c st~lcture. There are gnei s ses, migma: i te s ,

granodiorite s and t onalites.

Metamorphi sm in general t ook p l ac e i n t he amphi bol i te f~

cie s althoug h granulite facie s as semblages have be en r epo r t ed . The do -

minant structural trend is NW- SE, but i n s ome areas a NE- SW

has been ob se r ved.

overprint

Ass oc iated t o the evoluti on of t he Rio Negro - Juruen a

belt is the acid ,to intermediary volcani sm and grani t e s (Teles Pi res type

volcano-plut oni sm. They are re spective ly of 1. 65 and 1 .5 GA . ages. In

turn t he und eformed vol c an i c cove r i s ov e rl i ed by t he Bene f icent e Gr oup

(1.6-1.4 GA), which is c omposed of ma r i ne clastics, l oc al ly i ncluding
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t he coherent structural trends and age measurements are consistent with

pec t i ve l y) . The bot h mobile belts show strong ove r pr i n t structures and

are of clear ensialic character.

The whole geographic domain includes nuclei of exp osed

ol de r basement, such as in Bolivia (Lomas Maneches granulitic area )and

r es-

those

basicRapakivi granites, alkaline rinf, complexes and

be l ong to the Middle Proterozoic (1.55-1.30 GA and. 1 .25-1. 0 GA.

in Brazil (Ituxi and Jauru are as) . The basement complexes of

prov i nces includes many kinds of migmatites an~ great vo l ume of gra­

ni t i c to granodioritic r ocks, mainly metamorphosed t o amphibol ite fa­

c i es (Teixeira and Tassinari. 1984, and Litherland and Bl oonfi e ld,1981).

ma gma t i sm occurred during the time interval 1.45-1.4 0 GA wi t hin t he

prov i nc e . They have been interpreted as the cratogeni c activity of t he

mob i l e belt. The evolution of the Rio Negro -Juruena mobile belt was re

c ent l y proposed by Tassinari (1981) ,based on geochronological studies,

inc l udi ng Sr and Pb isotopic evidences . Indeed the geological control,

a pos s i bl e or i gi n f or this belt .by the development of a mantle derived

magmat i c arc. (Fi g . 2)

The Rondonian and Sunsas mobile belts are the younges t

ge ot ec t oni c unit of the Amazonian Cratcn's evolution. Their histori es

o l imes t one s
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(Litherland et al. 1986) .

t ec t on i c granites. In special, two main cratogenic granitic activit ie s

oc cur r ed in the area , at 1 .25 GA and 0.95 GA. They are interpreted as the

post-of cont i nent a l crust with associated activity of syn, l at e and

In terms of the available geochronological data of the

Ama zoni a the general proposed evolution is characterized by rew orking

Low grade supracrustal sequences and underformed s ed i ­

men t a r y covers (age around 1.4 and 1.1. GA.) have been identified in

sp ec i a l within the RondoniaL belt . On the other har.d the Sunsas orog~

nic cycle has been recently reported as comprising the erosion of rocks

of older cy cles, the deposition of the clastic se quence s and t he subs~

que nt deformation and metamorphism ac companied by granit ic activities
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final stage of t he evolutionary pr ocess es of the Ron doniail and Suns as

be l t s , respectively.

DI SCUS SI ON

. I n the Central Amazonian Province, the most r ecent pu­

b l i s hed geochronological studies are related to the Se r r a dos Car aj as

a rea . Archean ages were obtained on the granite-greenstone t errane s

and on the high-grade metamorphic r ocks.

Rb-Sr age measurements of 2 ,64 0 ~ 40 MA. ( LR. = 0 . 700 9)

f or the Rio Mari a granitoids, and of 2,48 0 ~ 40 MA. ( l .R . = 0 .707 2) f or

the ltacaiunas river gneisses, near Serra dos Carajas , were r eport ed

by Montalvao et al. ( 1984) the correspondent K-Ar cuoli~g age pa t te rn

f or that r e gi on are on the time interva l 2. 6-2 .2 GA. I n ad dition, V-Pb

analyses f r om rhyolite s in the Grao Para Group (me t avolcanic sequences

BIFs and clas tic sequence) indicated that volcanism and iron de positi ­

on occurred 2 ,758 ~ 39 MA. ago (Wirth et al., 1986) . As reported by

tho se authors, the V-Pb results are i n co ncordance with Rb - Sr ag~ of

2,687 + 54 MA . for the met ab asalt s.

Radiometr ic determinations are also available f or some

granitic bodies in Central Amaz onian province . This is the case of the

Car aj as type granite with an age of 1,820 + 56 MA. by U- Pb zi r con me­

t hod (Wirth et aI, op . cit.) , the Pi tinga granite with 1689 + 19 ~~.

Rb-Sr whole ro ck is ochron age (Macambi r a et al. , 198 7) and t he J amon

bo dy wi t h 16 01 + 21 MA. Rb-Sr whol.e r ock isochron a;se a l s o (Dal l 'Agnol

1984) . In general, it can be pointed out that the stocks and ba tho -

l i t hs that spread ou t in the ent i r e cratonic domain indicate radi ome-

tric ages in t he interva l 1 .9 -1 .3 GA . (Tassinari et al., 1985 ).

In r egard to the Maroni -Itacaiunas prov inc e t he ava i -

lable radiometric da t e is very comp lete including U- Pb, Rb- Sr , Sm- Nd ,

Pb- Pb and K-Ar analyses . Representative studies have been carried out

in French Guiana, Guyana and in Roraima and Amapa Brazilian terr ito-

ries. In gene r a l , there is a remarkable concordant ge ochronologica l

pa t t e r n along t he entire domain of the belt ; demonstrati ng t hat the

i t s evolut ion took place du r ing a majo r event; the Transamazonian oro
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The most r ecent representative r ~di ometric r e sul ts ar e

r eported f or r ocks from the French Gu i an a , as s ummarize d be l ow:

geny ( 2 . 2- 1 . 9 GA.) .

Lr.= 0 , 70 24

i .r . 0 ,7 018

u = 8, 0951
Lr.= 0, 70 20

ENd= + 2 , 1

Rb-Sr :: 2 . 0

Sm-Nd = 2.1

Rb-Sr : 2 . 0

Pb-Pb = 2 . 1

Rb- Sr = 2 . 0

Isochron Ages (GA.) Isotopic Par ametersRocks

Volcanic

Sedimentary
Se quence

Syn- Tect .

Gr an i te

Migmatites .

Uni t

L I 11e de Cayenne

Guyana i s Type

Paramaca

Cara i be Type Post-Teet .

Gr ani t e
Rb - Sr ~ 1.9 Lr . = 0, 7024

Gener a l K-Ar coo l ing pa t t e r n around 1. 8-1.9 GA.

*

* *

Tei xe i r a et al. (19 85) .

Gruau et al. (1985).

Rb-S r whole r ock i sochron of granul iti c fr om Ror a i .m a

(Brazi l ) yielde d an age of 1, 908 + 48 MA. wi t h a inicial ratio of

0.70 05 (Lima e t aI, 19 86 ) . The se r ocks co r r es pond t o t he ex tensi on of

the Central Gui an a granul itic belt. In Sur i n ame, hi gh metamorphi c rocks

of t he Fallawatra Group have be en dated al s o (Pr i em et al. 19 78 ; T ass~

nari , unpub lish~d da t a) , with the results i n the range 2. 2-2 . 0 GA. Mo

reaver , Othman e t al . ( 19 84) report ed Nd mode l ages on granul it e s fr om

the Barkui s rLg i on (2. 3 GA.) as well as on the K~naku granul it e s ( 2. 2

GA ) . I n Ve nezuel a, new U-Pb and Rb - Sr radi ometr ic analyse s were per-

f or med on medium t o high grade gnei s ses and granitoids fr om t he Amazo

na s t e r r i t o r-y (Gaude t t e et al., 19 85 ) . The re sult s are s lighty younger

,. an d a r e consiste nt with a reg i onal metamorp hi sm f oll owed by intrus i-

I ons , dur i ng t he pe rio d 18 60-1 760 MA . .
I

I n a broad s e ns e , mos t of the available da t a are in can

cordance wi t h s ome U- Pb z i r con ages in Gu i ana, where t he f e l si c volca

nic s of t he Bar ama- Mazaruni Super gr oup indicated on age of 2.2 5 Ga.

(Gi bbs , 1980 ) .

As prio r de s cr i bed , pr e - ex i s t en t remnant s of basement

roc ks wi t h i n the Maroni - ItacaiGnas belt has been identified. They can
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sist generally of high grade p olimetamorphic terranes, such as t he Ima

taca Comp l ex i n Vene zue l a , and the Cupixi and Tumucumaque areas in Bra

zil.

Archaean radiome tric age s have been first report ed f or

the Imataca banded gneisses by Mont 6omery and Hurley (1978) . More re -

cent ly Rb-Sr geochronological s t udi e s were reported by Lima et al.

( 19 81) . on t he t onaliti c and trond jemitic r ocks fr om Cup i xi ar ea wi t h

an age of 2 ,86 0 ~ 60 MA. ( I . R. = 0 ,70 25) , although t he granu l i t i c

rocks Er om the Tumucumaque area yielded an younge r isochron age, of

2 , 450 + 74 MA . ( L R. = 0 , 7063) .

The most re cent r ad i omet r i c published result s of t he Rio

Ne gro-Jur uen a province are concentrated in the Pico da Neblina regi on

(no r t hwes t e rn s ect or) and in the Aripuana regi on (southe as te r n sec-

t or ). The y were performe d by Rb- Sr and Pb-Pb whole r ock me t ho ds , as

well as by the U-Pb z i r con method . A summary of these data were

sen t ed by Tass inar i et a l , (1986):

pr e -

Location Rocks Ages (Ma . ) Isotopic Par ameters

Papuri and bioti te -titanite Rb -Sr= 16 98 + 27 Lr. = 0 ,70 30

Uapes Rivers granitoids Pb-Pb:: 163 0 +100 u1 = 8 , 16

U- Pb = 1 709 + 17

(zi r cons )

V- Pb 1521 + 30

Ari puana River granite-gneisses Rb-Sr 17 00 + 21 i -- - 0, 7048• J, 11I-

area
Pb-Pb 1672 + 9 0 ~ , 8 . 24

.I.

Pontes e Lacerda granite-~eisses Pb-Pb 1717 +115 u1 8,1 0
area

Quatro Marcos gneisses Rb-Sr = 16 70 + 46 i .r.= 0, 7035
area

The Sr and Pb isotopic parameters ar e suggestive t hat

t hese r ock s constitute a new continental crust forme d fr om ma gmatic

pr ecur so r which was or i g i na t ed in t he up pe r mant l e a t abou t 17 00 - 1650

MA . or s hor t l y be fo r e .

During the last six years intense geochr onol ogi cal stud ie s

have been carried out by different methodologies (Rb- Sr, Pb- Pb, K-Ar)

on rocks fr om s e l e c t ed are as of the Rondonian an d Sunsas prov inc es .
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of the Rondonian belt occurred between 1 .55-1.40 GA . and t he Post-Tecto

Ama z on i a n Craton, Nd and Sr p rovenance s tudi es we r e c a r r i e d out ~n s e-

t hat

e t a l .

add ition int he Tr ans ama zoni an or ogeny was a period of majo r crustal

198 5) . The r e s ul t s are potential ly of i n te rest because they show

diment s fr om the Ama zon r iver and its tribut ar i e s (Goldstein

Provi nc e Location Roc ks Ages (MA. ) I so t op e Pa r ame t er s

Rondoni an Ituxi area Gr anu l i t e s Rb-Sr 1,515 ~ 28 I. R. 0 . 707

Rondoni an Abuna - area Granite-Gneisses Rb-Sr 1 ,520 ~ 24 I. R. 0 . 70 5

Rontlorri an Ariquemes Granit~-Gneisses Rb-Sr 1 ,440 ~ 21 I.R. 0 . 705

Rondoni an La Junta - Syntectonic gra- Rb-Sr 1 ,375 + 80 L R. 0, 705 2
Di amant ina nit es Rb-Sr 1 ,391 ~ 70 L R. 0, 700 4

Rondoni an Lomas Granulites Rb-Sr : 1960
Manaches

Based on the avai l able data t he main me tamorp hi c phases

Finally, in terms of new ge ochr onological data over t he

round 1000- 950 MA. f or t he or ogeny (Li t he r l and et a1. , 1986).

ni c plutonism t ook place be t we en 1 .4 and 1 .3 GA . ag o. On the other hand

the age of the Suns as Oroge ny is de fined by Rb- Sr and K-Ar dating on

both synkinemat ic and post -kinematic phases giving on orvall span of a-

vent s occur r ed during the Mi dd l e Pr ote ro zo ic. In general, the ens ial ic

char ac t e r of the evolution is demonstrated , with identification of r em-

of t he Rondonian province are summari zes be lew.

of gr an i t i c plutonism is well defined . The main ge ochr ono l ogical r esult s

su I t s ~ake possible a be tter underst anding of the main metamorphic e-

nant s of at leas t 1 .7 GA. old wi t hin the both belts, althoug h subordi­

nated mantle der i ved material has been 3uggested. Moreover , two periods

Thes e data interpreted t~gether with the prior available radi ometric r e

Ama zon i an region .

und e r s t and i ng of t he age prov inces within t he crat on . In addi t i on t he

su I t i n furt her hi gh qua l i t y research on t he pre cambr ian r ock s f r om t he

will r e-

represents a fu ture good pe r spective t o t heThis stud y

i mp ro vemen t s of new geochronological clean lab s in Brazil

the area of t he Guiana shield .
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