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l:~t~·.:~~ CO~~GRESSO 8RAS iLE!RO DE GEOLOG!P,

. : :5.; .·~." !';::,:, ·" J ~/)(j 1::1010p-= de ta of six c atena sam ples and one py rite were plo tted in
.:....:~.~ . ;1 D~ I ")06 - :?OJ.· ~ . - . I I '

,'n! Po VS. - f-'br 'Pb curv es and the age s v/e:e mterpreteo accorc rnq to
..': ~""';"-~:" " ~)::: ;: ~ic.cll p!urr!botectonic N JO stage (nodel ages.Th e 2ges Indicate a time span be­
. - :'''' ','-.;, .• ' ':t;~' :': 1'1 2.2.8 Sa and 2.55 Ga fo; the stratiform sulf ides (Carv alho et al., 1995). Tw el­

:;u;!,hur isotope deterrn lnatlo rvs frorn SUlphide samples indi cate a narrow ran ge of
DGl'}JeSn -;'8.2 and +12.7 pe r mil CDT (ave. + 10.5) , suggesting a sea w ate r

. :Sedirnenlary exhalative deposits (SEDE X) are defined as sulfide dep osits hosted
,<,-; ~()dime !Y(s end "formed from the discha rne of hydrotherma l fluids onto the sea
!';.,:·r' (Goodfellow et al. . 1993). They represent more than 50% of the world's reser­

·· ·· ···..."0.'.. . ;;0':; M zh)c and lead. Deta ile d ceolooical pet roqraph ic an d isotop ic investic ations
• .... ...., ' . • .. ...J

,~/t Df:in!} carried out on seven sed iment-hosted sulfide de posits of Brazil. Of the se
;<i 20quira mine in Ba hia sta te (no n op erational since 1991), and Morro A gucl o in
~( :; .i S Gerais state, show gec,loQic an d' isotop ic cha racter istics th ai could be inter­
fLi.i: ~d 1:1 terms of 2 SEDEX model . Lack of detailed studies led ea rlier w orke rs io
'.idd ity these depos its 315 volcanogenic (Bcquira ) and Miss issip i Valley Type (Mor ro
A.;p io). Hoewever, they display ce rtain characteristics which are di fferent l'rori:
:i:J:tdicF1 1SEDEX deposits.

T~: {~ lead-zinc SUlfide mineral ization is hosted by parametamorphic sequences
'.'",',':>""""" . [;;(;;; (!\vnQa h)··S linear zone in the centra: part of the Sa o Francisco Craton. Strati­
': -" " '"~'''''"' ' ' \~it . rna:;s ive sulfides, comc oss c of calena. sc halerlte rnacn etite machemite. am-

, - " I '-' I _

~.i,;iJD !i; [i , pyrrotite; pyrite, quartz and minor chalcopyrite. are hosted by banded
'l;·;~ ' , r. !; ri i i) ·cu rn rn i r.gton i t8+1Yl ag r. e t i te facies. B silicate facies of the Boquira Banded
~~;-rj b rmation (8 SlF)(Carvalho at al. 19( 2 ). Mid-Prote rozoic suic ic lastic sedirnenta­

1U,::uonces, interca lated wi th aci dic to intermed iate volcanic rocks (1.7 Ga) , ove r-
"d', ' ..,"'\- p. ' ' I ' " 6 r::" OO~ . Pb ...," 1~' '': 'C t:·a i- , u oquira \SV3 S a sman mi ne , w itn 1 ...1 lJ . u t or l +Ln .

,.-.,.-,<..,.-;;;.,."



sulfate source for the sulfu r.Temp eratu re calculated from the sul fu r iso tope data (h If~~;~~i;'i':~~;1 (;: above da
coge netic galena-sphalerite pa il is of the orde r of 300 degrees celsius . The datar.:; :~BJ~21jt~~iij~h the faui t .
ggesi that metals were scavenged fro m ·the Arch ean terranes by submari ne exlla;'"~4~Aj ~ii,;at.iC'3d se::w":8:e

tive processes and combined 'with su lfur fro m dissolved HS ions within the redt/d,''; f1~:~:;': : : '<:

aqueous environment of the rift ing Early Proterozoic Basin (2.5 Ga). :?i2~S\:\: ~i~

nl~ MORRO:~GUDO DtPOSlT . . . . . If:~:C~~:~i:::~,
I he depos it IS mainly hosted ny dolarenites or tile Vaza nte Format ion, UPW f::~..:'<f}}~-q. _ '"' ' ·r' ·I"

.," . ,. :~ ' N~-' I' - '~ ~ ' on ;:, vi 1·_. I

Proterozoic Bambui Group. Re serves at Morro Agudo mine are '17 mi llion tons V:~f; 4t~;:fb~?(~~;·;': ' · ..- if" ",c..~ i n
- "4 °1 Z d ' 5?"t DC,' d-z i . .. . " " n" .., > ' O :Z::.J'~ ~ ~ .
0 ., 10 _n ant I . '-' ~o I 1,) . Leal -Z !rlC mi neral iza tions in tne area, including tile V:;,. ')!!:}::',~:~:~::~ ' - • N tc,, ' " , _ , . :'""~~· :r< ·;" "'\~~ 'i'""' ''''· ce 0 1 \J -;» n ,
zanre mine (8 mill ion tons, 23% zn , lo ca ted about dO i~m south of Morro Agudol, ;jr~ : (}~;;>,:;' :' , . , f .... -i I

" l d al ~ O r: I 1>1 r-- .. . d I Ii d . , "" " '"' IS nosteusuuate a:Oi1g 8 j IV xm rx-o linear tren . .n Morro I\gu 0, sulfide concen lra!ion : ;i.>~ .~~. :: , ~ ' . ....., . ~ i.
(s "' ~I rlt - I - "' r' : . .... i is I I It ' t ~ I .- ' : .'. .. s: " :"; ~>fi iJ : 1 a I;, PI v Oc:!>..::>p, '0 e,l 8, g r~ l ena a n '.J m ino r Pjl :t8, :s c,eariy re a eo 0 8 ","Wnormal raun ZCf18 (i~ . ;~; ,",. :>,!,.':c,.: '•. , _ ' .., .

pp ing 20 to 70 degree s to the west. Se vera ! types of m ine ralization have been de~. ;ifi,!!!fi~;~~ t1., or_~a.fiY~ ,~ ~O !
ib , . the rni ' " (- - " 11" ..fO ..,. ·' ·.... r "·",r<:;I )O'l ", ..Q (en eo oy n e rmne geo logi sts Rornaqna [.... Costa, 188::1): mass ive . fine grair.G'C, ,j[1~~(,.5·~ ~::::~> · •

stra tiform (N orebo dy) , massive. fine to coarse grained , ceme nting oolitic dolostone ;~~(:t~i;~::~~\~; , \·.~~ ,..
(J!\L). coarse grained , cementing breccia (GH!). Jl-<: L and GH ! orebodies are close:..1 ~\;l~~.:~·F: s~) ~. ~ > "
to the fault zone than ~~ orebody. There is also 8 coarse grained. ven ular mjr:81~F" :{~/:{;;:. ~:: ~ : i,; . :.: ..
zatl on , apparently remobilized (M orebcdy). Deta iled pet roqraphlc' studies bj thi: 'lEiF'{' :: : · ~ :,: ..,
presen t authors revealed the close associa tion of the stratiform m iner alization w!:h JI{~?~': ' :: : , :

nodules of microcristal ine , !enght slow quartz, w hich is a clear indication of the prs- ~\~Y::rt:~ ;~/ · _ .
. . . . ' . .. • , . • ':.::·:: ··?" · ·<- ·'·~ i ·· \ HO ! G: IJ\ ;'

sence of a previous eva pontic facies that apparen tly controueo the stratiform sulfl (;:,) ;;; ,:t;?~.; '~';" '.} \- ' .: "':0 7 11

Lead isotope data of ga lenas carried out by lye r et 31. (1992) in the Vazanh::.
M.Ag udo area plot clo se to 650 Ma on the evolution curve. Twelve galena s a rnpl;;~

from this area show a remarkab le zona lity: The lea d becomes progressively radiQ'
genic away from the faul t zone. This is anindication that the no rmal fault at Morro
Agudo was a feeder zone. in fact, the de ta iled suifur isotope studies recen tiy .ciJrri·
ed out by the present authors on 3J~ sa mp les of sulfides, confirm this interpret3lion.
There is a clear trend from high positive values in the lowermo st, breccia-type GH:

orebcdy (ave . 8348 = +26. ~%c CDT: n = 2) to less positive values at the oolitic , stra·
tabo und JK L (ave. +18.5, n="12) and moderate negative values in the uppermost
stratiform N orebody (ave. -3.0, n= 'i t). Temperatures obta ined from cogenetic spi,'.!,
ler ite-qalena pa irs show EJ remarkable trend ranging from 246 degrees celsius in ihe
GH I orebocy, 156, 156 and 126 in the Jl<L and .\05 and 40 degrees in tile N orsho­
dy. The M orebody indi cate very low temperatures, plotting outs ide the tempera t\llE;
curves, con firm ing the possibility of-3 origin by late remobiiiza tion . Temperature ob­
tained from a coge netic sphalerite-qalena pa ir of the Vazante mine indicate about
250 degrees ce lsiu s, a consistent data con sidering the lowerm ost po sition of the
Vazante mine ra liza tion in the area . Tempe ratu res obta ined are higher than is nor,
ma lty found in MY: deposi ts.
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':;'~I : i i 5 . In; CONGRESSO i rJTER r~AC! ONP., L DE GEOQUIMICf'-, Soc. Bias. Geoquirnica, Brasilia,

. t;l'. lSr,9cRoleiro de Excutsoes: Gold and l..ea ::i Depos its of Pa racaru and va zante, p.149-'163.

""' ,<5 'c"""' c,"",', '..:'S,'~\ll iO , I.G.; V\ rHOP, H.; TOROUATG, JcR.F H)82. Geologic setting and genetic interpretation of
~ " Boquira Pb-Zn depos its. Bahia state , Brazil. Revtste Brasile ira de Geoclencles, 12('1 -3 ): 41·1-125c
CJ,fiVALHO, I.G.; MiSl , A; IYER, 8 .8 .; TASSINARI, C.C.Gc 1 9 s' ~ A origem do deposito de chumbo
o zir.co de Boquira revis ta, com base en", estudos iSOi6picos de 'enx6fre e de cnurnbc. ln : CO NGR.
L~ f lr40Aiv'i ER ICANO GEOL , Car312S, Venezuela, 1995. Ana les, Tema \J nO 290 L1-8 (eletronic
~;~ ~ . in disketle:s).

l;ti~;;~;{,iEij~L >;,;r;c ,U·;j, eds. iAinera l Deposits itl1odeling, Geoi, Assoc. of Canada, St.John, New South land , sp.
::.::it!i 40, p. 201-251.

The above data indicate th at metal-rich solutions rnlc rated fro m the basement
~~t~:: :: ,t~:i~k ; x;;U0h the fault zone during tha extensi onal evolution of the basin ana reac ted w ith
81i~:~>~ :.X :':;~:: . :,~\~!j c::d seawater sulfur.

; iH,,(; :t~ltj~r ':'>;) i )~ELLOV", W D; L'( ~mO t\l, J.W.; TUR Nt=:R, R j ,\t,,r 'i99 3c Geciogy and genes is of strati form
",cJ:'nenl-hcsted (SEDEX) zinc-lead- silver sulfide deposits. !n: !<IRi<HAM . RV, Slr-.J CLA!R, W.O.,
~HC;HPE , R.L,

~50q :J ! ra and Morro Aguda deposits are synge netic to syn dia qene tic me tal con­
,.i1[-;,'.,.':'·''',''''' ''. ;t.;'l ~ ! <: ; i o ns origin2"ted from hydrothermal circulation along exte nsionai zon es in
\!i;. ~::(n:<s.~ ! ~(:'bc;LO ic sedimentary bas ins. They dif fer from classical SEDEX dep osi ts by the

~;.:~ f\ce of contemporaneous maq rnatism as sociated VJ ith minera lization . Morro
;r5~;;)~m~;~;'.~!;i:id8 is hosted by carbonate rocks , wi th no silici clast ic faci es directly associated .

is probably a unique example of a sedimentary exhala tive lead concentra­
k,,; of Early Proterozoic age. The pres ent interpretation offer new guidelines for
~'?,!Ofr.l t i on and could indicate important rnet allcqenic ep ochs in Sou th American


