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Kazakhstanian greens t one belt as typical e pi cont inent al
mobile structure of Ear l y Proterozoic

FlLATOVA L.I. (Geological Faculty, Moscow state Univ ersity, Russia)

I . Ka zakh s tani an Earl y Proterozoic greenatone belt(KEPGB) s t ret ­
ohes archedly t hrough western part of Central Kazakhstan over 700km
and exposes in the central parts of Caledonian antiolinoriums. KEPGB
consiats of voloanogenio and sedimentary r ooks, met amorphized in groen
s chist f aoies, overlies with unconformity Archoan(?) orystalline rocks
The l owest Balazhezdineknra Series is narrow s pr ead(South Ulutau) , con­
sists of metabasalts(aoOm) and then metnkeratophyres(200m) at the bot­
tom, a nd of met atrachybaaalt-terrigenous rooks wi t h highly initialy
sandy-clay ~tter in the upper part(2jOOm) : The main sequenoe consists
of Aralbayskaya(4500-6800m) and Karsnkpayskaya(4000m) Ser ies that are
bed oonformably and attend in the region one another. Aralbayskaya Se­
ries has metabasalt-kerat ophyre oontent , vnrioe by ohnraoter of main
middle-ac id volcanites from vo l oanic to voloanio-sodementary . Ssriee
i ncludee three l evels of metabasalts(20~) with t hs thiokness increa_
sing in the upper pnrt .ln Kars nkpaysknya Seriee in the lower half me­
t a~asalUc and quartzite-phylliUo l a yorll oombino mac r or yt mi cal y twi­
ce , and in the upper half the samo way motabullalto wi t h metarbyol~tes
~d ao id metavoloanomiot i c and polimictic rooks , inoluding oonglomera-

es . AlI .three Seriss ars iron-boaring , oopooinlly Kar onkpayeka a in
ionneCjUOll Wtith basalt voloanism(S. D.llo za nov) . Tho ago of the s~q~ence

s re uvena ed , but the co ver motnrllyolit10 orogon i c complez is chara­
~i~~;;j~ by ieotopio U-P b mot hod ,w IDOO-ID60 Mn(S. l.Zykov ,II. I . St up_

2 . Volcanic complex: or tho K};LllHl 1n bf raodn.L, Aoid r ook o malnl
~:r\;ruet origin . Metabasaltu buLou g t o th o 11no tholoiitoe _ sUb~-
K salts. Voloaniteo nro Ullulllly ucd Iu m, bU/llllto With high TiO •
d:rsakpayekaya Serieo uLno Ino lucJou 1n t h l) lowor part go not l call y21n _
DB~end~nt K- Na-me taforr otrllohybnuultu . Thu mll!n 111 t ho r egion Bolbrau-

oe ron dep ooit i n c o nueo tun pro luullJly wi t.h t hin r ooko The feat
;e~ O~asaltB a ru t hu .runu Lt, or Lh" dl rt i oult ou t Let of basalt ma u;
d~nti . s~r of tho diffo r ont ,1"IlLh of tho mngmn I!onnrution . It is e~­
cons iid t pt:to by t ho ,dovu loJlllllln t o f t1l.. bul t I'Hl oo llt r uc t ure at the

t itO t 8 e a nomnnt , 'th " Luo tonl0 rup.l mn "'lin r o lnt i voly inert even
a B he moo t a o tivo nt.oKu

3 . KEPGB wan llo ynuAoLrl0· rlft op;ol1uLl 0 ""loon t ruoturo i th 1
~~st a nd east near ol OIJO Ii t hnt WIlfi 'o f t ho mllrj{l nn l JlO ul tl~n. Tgee:is t
t aml~ mas s i f ma rc o onnol l c1l1t.ud t he n tho wlJlIl 0 11(. 1n fragment of pro­
t~eo~l nent . About 2000 mu nl~o thu Jllvn rnloll. ro lt l1 l1g nnd plagiograni

ti~:tlg~ ~:~~li:~eYnPlt~o "t~~~~~~~t1° Jlr~ f.'Qcit~~~: [~l~h~fA~~go~aglog~i-
s t one b e lts. bu t more linour gre n
tl :~~EiGB C

t
aJ;1 be e xamino ·1n t ho lllL lJr n l U uu o r dUIiLructive e pic on -

nen s rue ur o wi t h dlt .foront uxbu ut, of mobI 11 Ly .
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TIlE PROTEROZOI C PLATE T ECTONISM AND COLL I S IO NAl, ORl<mtIIC KI NEMAT I CS
I N T HE JIANGNAN REGION , S OUTH CHINA

SHI Ya ngshen , SHU Liang s hu a nd LU Huafu IDepa rt.meut. IJ f ":ll r th Sc i e n c e s
Nanjing University , Nanjing , Jiangsu, China)

Th e arcu a te Jiangnan oroge n i c belt i s compollud of n ac r i e s of
Pr o t eroz o i c me tamorphic-d e f orme d v o lcanic r o ck u a 1111 fly uc he s . Th e
oldest p etrote ctonic assamblage s are canti ne n t n)ly -d. r lvc d coarse
s ediments of 1930+/- 1 6 2 Ma (North J iangx i ). T h at'n :H ·t! t wo ophiol itic
melange zones wi th the a ges af 1 667+ / - 2 4 7 Mil (Gu nll1Jx i) n nd 1035 +/­
33 Ma (NE Jiangxi), t wo CA- t ype v o l canic a o ueu u f 1 5 1 5t-/ - 2 4 1 Ma
(Jiulingshan) a nd 9 16-825 Ma (Huaiyushan) , two yrlln ic n zo ne u with the
a g e s of 9 60 Ma (Xiunin) and 766 Ma (Shie r uhnn ) . Th lt g l a ucoph a ne ­
j adeite - bearing blueschit of 8 66+ / - 1 4 Ma occur r e d i n ttlt, m·: Jiangxi
sut ure zone .

Studie s sugg est t hat the J i angnan b e l t u lld u cWl ll t " nt a ges of
tectonic evol u t i on as foll ows: (1) The e arly P l"o tl!J~o :r.o i c pa s sive
margins , outcropping in the North Guang xi . Wcr: l Ih ll HUl a nd North
Jiangxi ; (2) The middle Proterozoic act ive cont. i mmtll l m..,rg i n s of
tre nch , v o l c an i c arc · and back- a rc b a s i n , o c c urri ng in the
Jiuwandashan , Fanjingsha?, Wulingshan a nd J iul i l1g uhl\n : (3 ) Th e late
Proterozoic a ctive margl.ns and ter ran e g r oup th,l t d e v ul oped in the
North Guangxi, SE Guizhou , Wulingshan-Mufushan, ~lJ lInCJx i - Anhu i - Zhe j i ang
t rontier areas a nd East Zhej 1ang : (4) A clo ou t:e ur ocon n ic basin , a r c
to land or t errane to terrane collision du ring ti ll: l:Jml.' np a ce o f 8 60 ­
760 Ma, taking place along the S8 bounda r i e s of t im J i Rngnan arc .

Th e l at e Pr o t e r oz oic collision along the SE bound ries o f the
Jiangnan was marked by t hese structurc~ : (1) li P metamo rphic
glaucophane s chi s t rel ics , (2) tw o ophiol i t i c mclclng c zo nes in the NE
Jiangxi fault and the Jiang-Shao fault , (J) r eg ional greensch ist
f a cie s metamorphic rocks , (4) ' large s c a le tol ll Z OI ll.H1 a nd thrust
ductil e s hea r zo ne s wi t h a s ense t oward SE . " hlU-C a rc . 11 0 0 a plenty of
post-collision s t ruc t u r e s, mainly (1) S - t:y p fJ cordier i t e- be a r i ng
granites, (2) a s i n istr a l s trike -sl i p d uct ile ohenr my l onit e s , (3 ;
locally , d ecollement and extens i on wi t h a senr.e o ( chear from NW t o
5 E, (4) a united early Sinian r ed colour molal uoi c c o ve r , d ist r i b u t i ng
o n the who l e Jiangnan orogenic belt .
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CRUSTAL EVOLUTION OF THE AMAZONIAN CRATON BETWE EN 1.1 O. TO 1.5 0 • •: IIMI.U ON
ISO TOPIC EV~ENCES /" r
TASS INARI,C. C. G .; COR DANI, U. G; BEITENOCXJfltT..J. S ' (Insl. do Goodond as , Ulllv. do SAl) P nlllo , 1I1MIll)
NUTMANA. P.( Australian National Unive rsity, Austra lia) ;. VAN SCHMUS W. R. (Unlvu~ll:y of KII1l~iIl S,UaA) Dnd
TAYLOR P.N.(Unlv. of Oxford .UK) .

The Ama zonian craton Is composed by an andent cratonic dom ain (Cent ral Amazon ian Prov!ncn-CAP).
which Is surrounded by ear1y to middle proterozoic mobile belts (Maroni Itaca iunas, 2.2Ga - l ,9Ga; Rlo Nnuro '
.Juruena RNJP·, 1.8Ga.-1.55Ga, Rondonian-Sa n Ignacio, 1.5Ga.-1.3 Ga and Suns4is, 1.25Ga .-l .0Gn.) Thn Sr.
Pb and Nd Isotopic data shows that the development of the mobile bens did involve new crust rormallons AS Willi

as reworking of otder crust al materials,
The RNJP occu pies larg e portion or the western part of the Amazonian craton, and Is a zone of complox

gran itisa tion and migmatisa tion, It is composed mainly of gneisses, migmatites, amphibolites , granod iorites and
lonaliles as well as syn- and post- Iectonic anatectic granit es . Reg ional metamorphism generally look place In the
RNJP in the uppe r amphiboli te facies . The granites and gneiss es of th~ RNJ P yield Rb-Sr and Pb-Pb whole rock
tsochrcn dates in the range 1.75 Ga to 1.55 Ga., with initial ·'SrfSS r ratios around 0.703 and a slnglo·st aon
mode l ~1 value about 8.15. The se results were Interpreted as Indica ting the time of original rock-fofmaUon from
mantle-derived magmas

In order 10 improve the geochro nological control , SHRIMP u-Pb zircon and conventional U-Pb z ircon ages
have been underta ken 00 six samples of gran itoids and gneisses from the Papuri-Uau~s and Guavla~rinoco

rivers areas ( nor1hem part of RNJP) and Jamari-Machado rivers area (southern part of RNJP). The oranitokb
from the northern part yielded conventional U-Pb zJrcon ages of 1709 117 Ma and 1521 1 31 Ma, and SHRIMP
U-Pb concordant zircon resuns on two metatonalitlc samples of 1800 t 18 Ma. Samples from a follaled
metadlorite and a blastomi lonitlc granitoid from the south ern part of RNJP ylekfed SHRIMP U-Pb co ncordant
ages of 1750 ± 17 Ma. and 157Ot17 Ma,. These new U-Pb resutts confirm the prev ious Rb-Sr and Pb-Pb
ge ochro nologica l ev idence, that the ma in magm atic episodes within the RNJP look place mainly between 1750
Ma and 1550 Ma.

In the are a of the RNJP and CAP ther e are several anorogenic rapa kM type gran ite plutons. ma inly
subalka line ,and exhibit ing characteristics of A-type and within-plate granites.. These late to post -tecton ic and
anorogenlc granites were emplaced In three differen t time periods as follows:' 1.6 - 1.5 Ga.; 1." - 1.2 Ga . and t .t ­
1.0 Ga . In addition , within the CAP there are seve ral undeformed within-plate bl-modal volcan ic and
sed ime ntary covers deposited on rift env ironments, which the ir histories are dated since 1.9Ga. to t.sce..

The ge ochrono logica l pattern of the RNJP together the few Sm-Nd Towmod el age s of about 2.0 Ga , obta ined
on ba sem ent rocks , suggest that this crusta l province const itute a seg me nt of contin ental crust newt)' added to
the Ama zonian craton at Ihe ear1y and middle Proterozoic. produced through Ihe development of .II least two
magmatic a rcs , a lthough its pre cise geog~phlcal boundaries rem ain uncertain.
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TECTONIC EVOLUTION OF SOUTHERN BRAZIL DURING TIlE BRASILIANO CYCLE, BASED
ON UIPb AND SmlNd GEOCHRONOLOGY

BABINSKI. M. (lest . Geccieocias, USP, S50 Paulo , SP, Brazil) ; CIlEMALE JR., F.; IlARThIANN, L.A. {lnst .
Geoci iu eias , UFRGS , Porto Alegre, RS, Brazil); VAN SC HMUS , W.R. (Geology Departament, Univ. of Kansas .
Lawrence , KS, USA) ; SILVA, L.C. (Depto . Geologia, CPRM , PonoAlegre , RS, Brazi l).

The Neoproterozoic Brasiliano cycle in southern Brazil is represented by moo geotectonic units, the 0 0 01

Feliciano Belt (OFB) , situated aloog the eastern coast, and the S50 Gab riel Block (SGB) westwar d from the IlFI!.
The 510 Gabri el block is an extension or the Ribeira Belt in southern Brazil , from which il is sepa rated by a
Phan erozoic cover.

The DFB is comprised mainly by granites, gneisses and migmati tes that occur along a 800 kr n10llg and
100 to 200 Ianwide belt. The SGB is madeup by a volcano-sedimentary sequence metamorphosed at grc:c:n.",·hi) t
to lower amphibolite: facies (Vaca ca.i Supergroup) . This unit was thrust over gneissic rods of Ihe OUll11;1I
Complex which arc grancxlioritic to tonaIitic in composition and formed under amp hibolite facies conditi on

Two main crcgenetic events afffeded these areas during)he Bras iliano - P:m African cyclc: thc Sail
Gabri el even' (700 : 750 Mal and the Dom Feliciano even' (ca . 600 Ma) (Chcmale Jr. et al.. 1994). III Older 10
characterize these e...mts , 5 zircon samp les were dated by COO\'CIltionaJ UlP b methods and27 whole-rock Jalllllics
WeTe anIysedby SmlNd method.

UlPb ages determined 00 granites andgneisses of DFB allowed w 10 define: two strudural cvalt~ in Ihis
region. The:firstone, which occurred between 610 and620 Ma, is clwacterized b)' the Llnge:ncial loctnnics, with
¥t"tstward O\ ·enhrusting, andgenera tion or granil es, gneisses and migmatil es. 1be second dcronnalion i, Jc finc...1h~'

a uanscurren l lecton.ics , d.1.led al 393 ± 3 Ma. SmlNd dala obtained ror 16 sampl es rrom lhc UFII Olll hc dlVitk"d
in ty..o groups . The first group consisfS of Brasiliano granitoids with Nd Tvt.l ages bctwecn 1.3 tn 1.7 Cia. ' (be

second group includes gneissic rocks ¥tith Nd Tw ages of ca . 2.0 Ga andolder . Both groulJslu vc 'K'gJtlivc CtU (t) .
where t =600 Ma, althou gh the \'alues for the secondgroup are more neg.a.ti\'C. 1he.~ d3la show IIml rod.s fit_ II
both groups represent im"Ol\"emcnt of older crusl duringthe 600 Ma orogeny. Roclu from l he first tf,IOUIJ b uu ngcr
Tct.'> suggest a mixture between older material (2.1 03. T ransamazonian ba.sa ncnt) and yuu nv.cr lU:llcli...1
(Brasil iano ju\'a ule: magma ?), since no 1.3 to 1.7 030 crust has been recogni zed in the area . We ho1.vc nut
determined :ul)'TDM ages )'oungc r than 1.0 G30 in the DFB , \\ith rc:spcctivc positi\ 'c C~ (I) , which coultl !Ull''y'csl the
prc:scnccof junnile material formed during the 600 M30 C\-ent.

Zircon UlPb ages from the: SGB indicate orogenesis between 700 and no Ma. The Ageor 1lH)M:l is rrum
a tonal itic gneiss (this work) and the age of 750 Ma 'was detennincd on mrrt:uh yol ites flU"' the C'Ul1I'CstrC
Forma tion (Machado c<aI., 1990) . SmlNd dalo on II samples from the SGU show few Nd ..udd "ges (T,..>as

old as 2.0 Oa ; most of them are )"ounger than 1.0 Ga, ¥tith positi\'c E,.. (I), (where 1 • 700 Mal . 11~ t.Ltla
indicale generati on of jU\"alile magma during the SIo Gabrie l Orogen y in the Ih asillanu - IJan African cr cle,
suggesting accretion of ju\"mi le terranes in this area. in contras l 10 Ihcsitu3tion ubscrvoJ in the DFII. Since there
is an inlen-'a1of ca . 100 M30 betv."tCIl the moo orogens, it is suggested th:al the S50 G"h,iel hlod . (Vii" Nova lerrane)
occupied . hinterlandpositionduringthe Dom Felicianoorogeny (600 Mal .
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