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| - Introdugido .

Este relatorio apresenta dados relativos & participagao da Pesquisadora em
Geociéncias Dra. Léda Maria Barreto Fraga no evento técnico-cientifico “17th Inter
Guiana Geological Conference: Tectonics & Resource Potential of NE South America’.

O Dr. Evandro Klein também participou desta conferéncia, que reuniu
pesquisadores internacionais € membros da inddstria mineral que atuam ou
pretendem atuar em areas de interesse, em termos de recursos minerais, no Escudo

_das Guianas e na Provincia Borborema.

Il - Objetivos da Viagem
Participar do evento técnico-cientifico “17th inter Guiana Geological
Conference: Tectonics & Resource Potential of NE South America”.

lll - Programa da Viagem
Seguem informagdes sobre a programagéo da viagem (ANEXO I):
. -.16/02: Voo Rio de Janeiro-Belém-Paramaribo (data determinada pela baixa
frequéncia de voos para Paramaribo);
19 e 20/02: Participagdo no evento;
21/02: Voo Paramaribo-Belém-Rio de Janeiro;

IV - Descricao das atividades

Nos dias 19 e 20 de fevereiro de 2019, pesquisadores de diversos paises
apresentaram palestras abordando aspectos variados da geologia e da metalogenia
do Escudo das Guianas e da Provincia Borborema, com foco principal nas
mineralizagdes de ouro. Casos de estudos referentes a regides da Africa e do Canada
tambem foram apresentados.

O Dr. Evandro Luiz Klein apresentou uma Keynote no dia 19 e a Dra. Léda
Maria Barreto Fraga apresentou palestra sobre o Escudo das Guianas no dia 20 de
fevereiro (ANEXOS I, IlI, IV).

Durante o evento foi possivel uma importante interagdo com pesquisadores dos
servicos geolégicos da Guyana e do Suriname e com representantes de outras
instituicdes de pesquisa participantes do consércio SAXI - South America Exploration
Initiative, também integrado pela CPRM.

IV — Descricdo e Analise dos Assuntos Tratados
Durante o encontro, foram discutidos temas cientificos sobre a geologia e a
metalogenia do Escudo das Guianas.

V - Conclusoes )

A participagdo da CPRM na reunigo foi uma oportunidade para a divulgagéo
das atividades do Servigo Geolégico do Brasil nas areas objeto do consércio e para
tomar conhecimento sobre as pesquisas em andamento em instituigdes brasileiras e
internacionais (da academia e da indUstria mineral) sobre a mesma regido, além de
tomar conhecimento sobre as lacunas de conhecimento existentes, de modo a orientar
a tomada de decis&o sobre agdes que o Servigo Geoldgico do Brasil deve implantar
nas areas-objeto.

VI - Recomendagodes
Recomenda-se a manutengéo da parceria com o consércio SAXI.
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VIl - Agradecimentos

Gostaria de agradecer ao Servigo Geolégico do Brasil - CPRM, na figura do seu
Presidente, Sr. Esteves Pedro Colnago, e de seu Diretor de Geologia e Recursos
Minerais, Sr. José Leonardo Andriotti.

Finalmente, agradecemos a equipe da ASSUNI pelo apoio e a diligéncia nas
providéncias para a viagem.

Vlil - Anexos

ANEXO | - Bilhetes Aéreos;

ANEXO Il - Programa do evento;

ANEXO Ill - Palestra da Dra. Léda Maria Barreto Fraga;
ANEXO IV - Trabalho Apresentado;
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ANEXO Il

Authors

08:00-08:30 Coffes

08:30-08:50 Magnetite geochemistry LaCruz,N. L.,
as a tool for exploration in Simon, A.C., Harden, M,
Guyana p

08:50-09:10  Complex3D Integrationfor  de Kemp, E.A.
Mineral Exploration

Té C to n I CS an d ! ‘ ' 5 : 09:10-09:30  Regional lithostratigraphic = Thebaud, N., Davis, Ji,

record as a proxy for mineral  Miller, J.

Metalloge HESi S Of ' i . 3 ifyrsitceanr:sct:::::Southest

Hagemeann, S.G.,
Silva, R.F., Berni, GV,

N E ' 5 O U t h 3 A m e n ca ; k 03:30-09:50  Innovations for gold Perrouty, Srand the
| | exploration in Precambrian  NSERC-CMIC Footprint
: ; ; greenstone belts; highlights  Team and the CFREF
2 Da yiCon ference : ¢ from the Footprints and Metal Earth Team
e i ! y : Pe Metal Earth programs and
e ] e Pt potential 2pplications to the
Paramaribo, Suriname B Guiana Shield
i - s 09:50-10:10  Polyphased gold Combes, V. Eglinger,
1 9-_t h an d 2 Oth Fe b ru a [ y 201 9 T T mineralizatfon at the Yaou A., André Mayer, A.-S.,
i S04 i Vit L deposit, FrenchGuiana - Scheffer, C., Gibert, P,
e i Fe R ' Heuret, A, ’
! e S0 Ve hie ' 10:10-10:30  Coffee Break
_ P I'O ra m y 10:30-12:10  Gold Systems in Brazii: Lobato, L.,
2t brief review (Keynote} daCosta,M.A,,

The West African Exploration initiative asa  Jessell, M., and the
model for cooperative research and training  WAXIteam °

in NE South America
2.12-2.08 Ga Late- to postcollisional Kromopawiro, S.C.,
peraluminous granitoid magmatismin the Kroonenberg, S.8.,
Marowijne Greenstone Belt of Suriname Kriegsman, L.,

o Mason, PR.D.
Uliramafic rocks of the Paleoproterozai¢ Naipal, R.,

i greenstone belt in the Guiana Shield of Kroonenberg, S.B., .
Suriname, and their minera! potential Mason, P.R.D.
The K3 Copper Deposit in the Bakhuis Patadien, R.,
Granulite Belt, W Suriname. . LaPoint, D.,
de Roever, EW.F.
Multiphase TTG intrusions in the : Ramlal, 5.,
Paleoproterozoic greenstone belt Kroonenberg, S.B.,
of Suriname and their role in gold Mason, PR.D.,
mineralization In the Resebe! zold district Kriegsman, L.M.,
1 O'Sullivan, P.
Late Quaternary geochronology of Spencer, J,
detrital gold
i Art volcanism and sedimentationin a Watson, T., LaPoint, D.,

synkinematic Paleoproterozoic basin: Stewart; K.

Rosebel Gold Mine, northeastern Suriname

Petrography, geochemistry and age of the Wijngaarde, G.W.,
Armina Formation metaturbidites of the Kroonenberg, S.B..
Coppename River, Suriname Mason. PR.D.,

Wrinmrman | U



Program 19th February

14:30 - 14:50

14:50-15:10
15:10-15:30

1530 - 15:50

15:50 - 16:10

.

: 16:10 - 16:30

16:30-17:00
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Authors

A pateomagnetic approacty
to establishing pre-Atlantic

correlations between Africa
and South America

Break

Stratigraphy of Guyana
Greenstone Belts

Eady Orosirian tectonic
evelution of the Cenrral
Guiana Shield: insights from
new U-Pb SHRIMP and
LA-ICP-MS data

The Bakhuis Granulite
Beltin W Surinam,

its developrnent and
exhumation

Zircon U-Pb geochronology
by LA-ICP-MSinthe
Marowijne Greenstone Belt,
Suriname: methodology &
preliminary results

The Marjowijne Greenstone
Belt

1700 - 12:00 ___Farewell drjpks 4 Brass Band

08:00-08:30 Regisirstion and Coffes Gold mineralisation in
08:30-08:45 OpeningAlla Kondre Show the Pateopr ote!;ozfolc
- greenstone belt ol
08:45-09:00 Opening speech Wong, Th. SIS geochemical
09:00-09:15 Overview of the SAXI Jessell, M. constraints on precursor
program N rocks of the strongly
08:15-09:30  Speech Minister NH siliciied Overman deposit
09:30-10:00 Geology and mineral Kroonenberg, 5.B., 11:30-11:50  To'be apnouriced
deposits of the Guiana Masan, PR.D., 11:50-12;10  Metallogeny of Copper,
Shieid (Keynote) Kri;gsman, LM, Gold and Iron in the
de Roever, EW.F, Borborema Province
Wong, T.E. t
10:00-10:30  Coffee Break E
{0:30-11:10  Metallogenic evolution of Klein, E. 1010k Aldheh
the Guiana Shield in Brazil 12:10-13:30 " Bauxite formation on
{Keynote) Proterozoic basement
11:10-11:30  The Nivré gold'deposit. Bertoni, C. and the 'anmsjUT;gm'anrysedlments
Dorlin Project, French Dorlin Project Team. ! iname
! Gulana 13:30-13:50  Amulti-scale roughness
11:30-11:50 Geochemical andisotopic  Tedeschi, M., pepoitictiianashier
characterization of Hagemann, S.G., 13:50-14:10  Mappingand correlatidn
hydrothermal alteration Davis, J. of West African and South
and gold mineralization at American mafic dykes
; \
the Karouni orogenic gold 14:10-14:30  Paleoproterozoic crustal
depoasits: Guyana, South grow'th and differentiation
< America of the Transamazonian
11:50-12:10  Fromsmall scale miners La Point, D. orogenic belt of Frénch
to Discovery, the Nassau *  Guiana:A guide forthe
Praject and the Oiscovery of undgrstanding of Au
the Menan Mine mineral system

Authors
Tohver, E.

Heesterman, L.

Fraga, M.L., Cordan;, U.

de Roever, EW.F.,
Beunk, F.F,, Yi, K.,

de Groot, K.. Klaver. M..
Nanne, J.AM.,

van de Steeg, W.,
Thijssen,A.C.D.,

Uunk, 8., Vos, H.,
Davies,G.R.,

Brouwer, F.

Kriegsman, L.,
Mason, PR.D.,
Kroonenberg, S.8.

Mason, P.

Authors

Kioe-A-Sen, N.,
vari Bergen, M.

s’

To be announced

Berni, GV,
Parente,CV.,
Lobato, LM.,

de Sampaio, C.C.FT.,
Hagemann, S.G.

Monsels, D.

Baratoux, D.

Baratoux, L.,
Jessell, MW., ErnstR.E.

Vanderhaeghe, 0.,
tedry,P.
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ANEXO Il

EARLY OROSIRIAN TECTONIC
EVOLUTION OF THE CENTRAL
GUIANA SHIELD: INSIGHTS
FROM NEW U-PB SHRIMP DATA

Fraga, LLM.1, Cordani,
& 1 Geological Survey of Brazil
2 University of S¥o Paulo
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ANEXO IV
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Early Orosirian tectonic evolution of the Central Guiana Shield:
insights from new U-Pb SHRIMP data

"Léda Maria Fraga Umbesto Cordani

Geological Survey of Braz¥— CPRM Universiiage de S0 Paiso - USP

ey fagacom gov oy EOrganuSe o
SUMMARY

U-Pb SHEIMP analyses of dewital zircon fom parasrsisses of the Cauarans-Costosm Beh (CCB) mdicate major proveraxe from
Rhyacian (2210-2050 Ma) and Early Orosisian (2032-2010 Ma) seurces, and subordinase contribytion from Archasan acd Siderian
sources. The daposition of the CCB basia post-dates the evokmion of the Bakimis Belt The closing &f the basins and
wmmmmmm-zmmwsmmmumum 203 Ga
magmanic ares. Apes witin the 1990-1960 Ma and 1940-1920 Ma intervaks, ebtained in zircoa crystals rims, exhibiting low THU
ratios (<0.1). ar= intempreted as refecting thermal permurbaton. finid impat md migmatization cansed by the enplacemant of rexby
hmge igneous belss. The Early Ovosinan Oropeny is aamed bere Akawai Orozeny.

2 INTRODUCTION

WWhmwmdNMMMmmmhuhwmdms
and the wide coveraze of min‘orest.
thmm&demmmmmmemmm
carried out in many parts of tha shisld durg the lat decades. including stadies aloeg the Brazil-Stmname and Rrazil-Guyana borders.
The intespretation and intepaticn of the availabie informsation and the revaluation of the geolozical maps and reports of the sixties and
seventies allowed the characterization of the Cauaane-Cosromni Balt (OCB) (Frass o al. 20052, b) and led te the propesition of 2 rew
tactonic confignzation for die cenmal pan of the shield.

This short paper presents U-Pb SHRIMD zircom whxgh;{hmum the contribution of the new data for the
understanding of the peodynamic svelurion of the Guiana Four key samples were analyzad at e Geochronology Ressarch
Center of the Universidade de Sio Paula (USP) as pant of 1 broad peochronolopcal prozram camiad out by the second author

GEOLOGICAL SETTING

A vast Exly o Mese-Riyacian granite-paensions tanain exsnds along rhe nordeast borer of the Griana Shield, berween twe
m«mmmwmmmm:umumw-m;mawmah
sourtheast (Fip 1). The Archasan protodiths alony tha AB and IC were izsnsely reworked duting two Paleoproterozoic tectone-tharmal
mdmmmmﬁ-mmnmmmpdnudnmmmpwtc
mmnofmmpmmmmn.ummmmumr-nmm
mecsmorphism. took place around 2.10-2.08 Ga. and was Sollowed by post-collisional magmansm and mspmarization at about 3.06-
2.04 G (Rosa-Costa e af.. 2008, and refarences therein). Far nocth of the AB, the apnizamation of island arcs ocarred without
cant crustal grickeni that part of the Guiana shisld, rod bl asvociated with sinistral shear zones
k0 o cpmming Al i o P S (i s S i Comm e Sosciamd wilh sl o yons
ultra-hizh serperature metamerphism iuWMBMM.lﬂ-lM&MQQLMUdMM
haa&ummmmmmmammnnmmmwmmm:o:
Ge (Tassirari of al, 2004). After that, the Iisataca complex was subgsinted 1w exumation and ceoling undl 1.96 Ga. when the rocks
mmmswtwaimmmmummmmmdemm
along its central and will be discussed below.
Eatly Orosian 2.04-2.03 Ga praritoids and gosisses of the Anana Carples and the Trairio Suite ware idenrifisd in the Reeaizna Siate
of Brazdl (Fig 1) and mterpreted a¢ recording magmatrim alonz island or connnennl are semings (Faris of ol 2002; Samses, 2003:
Almeida eval, 2007; Fraza et al, 20092, b). U-Pb zircon ages reported for these granitoids and gneisses comespond 0 202829 Ma for
nmampm(smm.ruhadzmnunzommmm:wumnﬁs«.a.ummad.
2009 a.b). The Araui and Trairko units exhida medium o high-K calc-alialine afinines and rscord juvenile contrbunon for their
mazma gecesis, as indicated by Sm-Nd data (Fraga eral. 2009 a).
mmmz&usammmmmmuumanm 2000 a). which [ ¥
simens. snachare jornirg the kizh-grade supracrustal rocks of tie Cauarane Group (Brazil), Complex (Guyana) and Coeroeni
Groap (Swrinxme) (Fig. 1). The NW-SE-ENE-WSW-NE-SW disposition of e CCB £21 10 the szuctural and ssroaugetic
Imsaments on the cenzral past of the Guiana Shield. The supracrustal rocks, within the entwe belt comrespond v mipmaritic alurnmons
&mmmm' # auphibelite to prammhte facies, with a superimposed static amphibolite facies mwmorphism
{(Krooenberz. 1976; Berninst. 1977; Drehes er ol 2009)

SAXE-XI Intr Goiame Goologicel Confersmce J019- Parsmeribe, Surmewe 59
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the provenance of the CCB dminlmcmd;shkoﬁﬂﬂmmdlonmmmwwm
(2003). V. 0f 19654 Ma (U-Ph- ziccon. Sandos, 2003) and 19954 Ma (U-Pb SHRIMP en monazite for an S-type pragite,
Pnpuddﬂ@a)hwbmiupudunﬂm;hmhﬂ-mmmnuww.
Comn:gmm:muphim.ﬂmge.[lﬁ?i).ﬁmbcg(wmufnpud.-mminhcﬁud
exwncive ganitic plotoricm borderieg the CCB. Fraza or al. {(20094), propossd for the CCB an svohution froem a series of coeval
memummMmMmmmmwummm
magmanc arcs with older Rityacian crastal tilocks. v
mnmwm«m.xmmmauaomw;mmhucamnuammari;.n
tﬁahmﬂmmmmhtmmlmndmsGn.udampdtpuhlmdwl&hmm.mis
[CIarpretation cannot be suppertad wking into account the geochronological datx presenfed in this abstract and commantad below
Mum&cuﬁmmndbyxhwcdmmﬁth&MMumhmﬁutnam i
around 1.98 Ga could bt phaseofa i event that had its frst #ound 2.07-205 Ga
Boeing e CB 1o the e, (e exaton volAmi P S S s b o e e O et
mm-nmm&mlmmmmmvmaﬁ;l)@npaddmnmkkmsmsotl_”-
lﬁ&Aﬂuwﬂm&&mupmmmmmmmmmu-:@-mm
wmmm@hmwmms.n.m:dJms;Nmn.zou.mp-d.:3:-.unﬁnms
mnwy.mwwwulmmmmnmmudmxomammmuﬂn;a:ms
magmaosm. Howeves, the presence ef coeval shashomtic, hish-K calc-a3aline and A-type granitoids, inclading risbeckite granite
mﬁmnﬂwlhmmm;mhommhmﬁMhmdﬁn-ﬂng
mm&kklmmmbhmﬁﬁuﬂmmumwrnpndm alter the
mmum.mdlnlmmmmmmmammmpmauwulm}d.mt
cum«d.zolq.mmnmmaucc&us-m&mnmmmmum
Ignecus Belt (RUIB) (Fraga o e, 2017). These pranisids and goessses exhibit A-type and high-K cakc-alkaline affriries and in
mmmmmmmmmumm matamorphitn
occuming during post-collisional transpression ar desper crustal levels (Fraza er ai, 2000b). Xenokths of kizh-grade supracrustal rocks
very similar se thos: waking part of the CCB occur mside the granmoid yocks of the OIB and RUTB. In das consext, we infer that the
a2e of these gravitoids consins the maximum age o the sys-kinematic i vh-prade metamorphic: that affacted the CCB

U-Pb SHRIMP AGES - RESULTS AND DISCUSSION

w.mmmsmmmmmuwmupﬁ-mmmmmmmmm
m«uccs:wmm-u.smumsxmmtl The information on the three former sansples have been prelimmary
teparted by Fraza of ai. (2012). Fipure 2 shows the ages (<10% discordance) in a probabilicy diapram with grees and red
colors indicating respectively analyzad spots with TRTU<0.1 apd with TWU>1 CL images of a few selecred Zircons are also shown and
mmmmWhuwmmmmmwm Some
of the mclei exhibit orizina! ignacus esallay zoaing and odarsshew a internal sxcrare.

An integration of all ages sbtained mmcannlmuncymhorwnmlushvnhﬁmzmmumma
ArcthGGymB)mSidaiuGOujmk)mhhmjﬂmmmwxhym(ﬂqmbrﬂam
mnxommmmmmmamuﬁmuuumzoso-mmmmmmmm
hummmmwnhummwwmnumv;
3.26-283 Ga ard a widespread rewacking at 2.60 Ga (Rosa-Cosma #r al_, 2008). Eowever, concaning the Siderian zzrcom mxlel,
mmmmm&mmewwmmmmmmuwmmmhmmm
Early to Meso-Rhyacian zircon populations cowld be found in the granite-greensrone-belt wrrains. as well as in the coltisioqal rerrains
;dnm:alluupmntmMrinny.hd-mnlmnmmnﬁmhhgbupﬂsmmﬁwmmbﬂny
diagrams, within the 2070-20350 Ma interval. may correspond m the post-collisional magmatism that followsd the Late
collisional event It iz worth noting that this is the tithe meenval of the witra-high temperaturs metamorphizm in the Bakhuis Balt (De
Roever eral, 1003; Klrver of al., 2015}, Octherwise, the internal stracmres of the nuclei of the zircon crysta’s within the 2070-2050 Ma
ﬁm:wlm&ﬁxmdh-nm;nmdghhmmmmmdmmmmmm
Belt.

i ”‘“ﬁ“m'm‘””mm;um“m mw&-ﬁ?mgm paks:m -
mvestizare tha age of e events b apalyncal g pea
color in Fig. ) are relazed w0 nizms with very low TW/U 1aties < 0.1. faBing o fwo main irtervaks, 1990-1960 Ma (13 aysuk) and
1045-1915 Ma (5 arymals). not diasnostic. these Jow Th/U ratos <0.1 are common in met ic and
exvrmenr 20 Ot et LAy At AT et o o o e e e S el
2007). This evidenca is in comcordance with eartier proposinons (Berranze, lon;xm-;lﬂtmpaima)m;' in
favor of a sanc thermal 1 the CCB. ly relatad 1o e ament of granitic phmonx. On ¢his subjact,
Fraza et al. Q017) qmng‘mmmhmmm 1990-1960 Ma and 1940-1920 Ma are related to the smplacemem
du_muumymmm.mmuwmmmmdmnmmm

i local mirmatization and static i Acerning the i i te data is yet very limitad Orly
Cwe Ticon s wih e b TWU rtes et e 1130 s o b o O e e s

idering the dam available for the central part of the shield and the U-Pb data forthe rocks CCB. we
e o s ot e B gy ey o At e
um«mmmummmumﬁmmmnﬁmam-mnmwmnu-qmm
extensional streszes with the consequent.development of naTow ocsans and the formation of 2.04-2.02 Ga magmaric arcs, imstalad at
the margins of the recenrly built continental masses, The assembly of Archasam and Rhyacian crustal fragments with the 3.04-2.01 Ga
magmatic arcs ecaured during the Early Oresinian collisional evens at 2.02-2.00 Ga and is mecorded en the IC and on the CCB. The

80 SAXY- X1 intar Guena Goslogics! Confarsnce 2019: Ferameribe; Surwmams
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mlm:mmumﬁademhmMmMMpmmmmmW
of the CCB, forming the OIB, and lasr in the southern part, ferming the RUIB.

Considering the imporumce of the Early Orosirian orogenry 1 the evolunon of the Guyara Shiskd, we propose to name it as Akawai
muaw-mmmmmmuwduwmmmmmmm
the central part of the shield, where the main tectomic elements of the orogeny are exposad

A - S

| Phanerozoic Cover

| LATE -OROBIRAN - CALYMMIAN -MEBSOPACTY
( | t Sechmantary racks (>1 78GR)

| o Ao Omen Ustumd MagmaBem (1.90-1.8370s}

i ; G:mmm(tninco)
( 1 BARLY-ORNOSRIAN
o Gresnaciust facies supracresieis|<f.95Ga}
! - 'Y 4 R0 Uruby Ignbous Bait-RUIE (1.96-1.93Gs)
b & R sk Gemneis o Vnicsetcs (1381 990w
“’.A ’ : ' Q4B Orocaima ignecus Bel

F— " A "= Camarene-Cosmoent Beit-CCB2.02-2.0004
| = = P v : -*rr-uommw;\m(zm-zmq

| SN % r T Gramiles and chemackites (207-2,0Ga)
! v = " 4 88-8sknuts

ml-wcmmdmcﬁsm

. g_@tg Qe v

-

- - & we

- i‘_fé

[ d
® 2 M WU B B AR «~ & e

® 4 wm w o«

rmz-mamfmm(qmm«muamimmmdm
UCR-38, LA(-13, SK-811 smd SK-826.
CONCLUSIONS

The interpretation of the U-Pb SHRIMP dana for four sammples of paragneisses of the Cauarans-Coerorni Belt within the contest
of the zeolozy of the Guiana Shisld mdicates hat:

»  Archaexm (2930-2540 Ma) and Siderian sources (2500-2300 Ma) contributed te the CCB basirs. Eowever, the dana
mcmnﬂmmdlhmnm@!!tﬁﬁ&)md&ﬂy&nmmﬂmmnmlom

s  The depbsttion of The OCB dasins post-date tha evolurion of the Bakhuis bel:

. mmmmwamm«mmm;mmwmcmm
the kigh pade metamerphism on i IC,

SAXE- Xi fotwrGwians Goologun! Confarsnce 2019 Peremeriba, Sursvems 61
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. mwdmmummﬁmmmmmmmnmm
ard a recocdad by zixcom borders with Th/U matios (<0.1) whick vielded apes filling inte the 1990-1060 and
lMl%mm& ¢ e

o Theman alements of the Early Orosirian Ovegeny. te which the namse Akxwan ] in this werk, are
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