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Distribution of rifting and collisional ages
Rodinia— Gondwana (Condie, 2002)

COLLISIONS

]

-

FhELR

R
N SN N ——

__l___]__m oF

1 E:ad |
1400 1200 1O 800

Rodirka Fm Gondwana Fm  Fangaa Fm b ST

S

= Fanrdia
Pangea Breakup

Fraguancy
=9 2]
i

mum *l.-: -
sy Barrig




Proterozoic Sediment-Hosted
Pb-Zn deposits of the Sao Francisco Craton

1 - Vazante
2 - M. Agudo
3 - Januaria-ltacarambi
4 - Montalvania

5 - S. Ramalho

6 - N. Redencgao

7 - Irecé

8 - M. Gomes

9 - Melancias
10 - Galena (Caboclo) —
Chapada Diamantina Group

Vaz. Group
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South Sao Francico Craton

[ pHANEROZO
9 proTEEROZ
[%] " ARCHEAN

['v'ﬂﬂ‘a'itl':‘ il

Nivel (-83)

Nivel (-116)

I J Falha Pringipal

Aroldo Misi

Nivel (-150)
0.0 10 20| 30m



STRATIGRAPHIC CONTROLS
AND CORRELATIONS

730 to 600 Ma.
| |
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Mississipi Valley-type (MVT) deposits ?

Numero de medidas

SH i T - wt% NaCl
0 5 10152025 30354045 50
0

150 200 250
MVT

Aroldo Misi




HOMOGENIZATION TEMPERATURES AND SALINITIES
FROM PRIMARY FLUID INCLUSIONS

O N.Redenciao Vazante

‘ M. Agudo Irecé

A S. Ramalho/Montalvania
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Model of fluid circulation applied to the Zn-Pb
mineralizing fluids in the Proterozoic basins of the SFC

S. Francisco Craton Conceptual model

| |

NEOPROTEROZOIC

High radiogenic heat liberated by
late episode of fracturing

MESOPROTEROZOIC e HHP K-rich granites (below) are
possible sources for Zn and Pb

-Paleoproterozoic and Archean “ High Heat Production (HHP) granites:
basement w/ hlgh heat rovy - Elevated heat flow (>60mW m-2)
-Paleoproterozoic U-Th-K rich g3 - U-Th rich (U>6ppm and/or Th>25ppm)

granites _ - Strong negative Bouguer anomalies
-Negative Bouguer anomalies

Sources: lyer & Hamza, 1992; lyer et al., 1996; Aroldo MisiSources: Spirakis & Heyl, 1998; Sangster et gl., 1994
Misi, 1999; Misi et al., 2005 Fehn, 1985; O’ Connor, 1986




Ratio plots for Irecé/M.do Gomes (lrecé sub-
basin) and S.do Ramalho (S.Francisco Basin)
sulfides and for Lagoa Real granites

5 Ramazlho
(C.Alegre)

% Ram alho
[Lagedinho)

Granite Lagoa Real

{1.7-1.8 Ga]
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Misi et al., 2004
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Lagoa Real Granites:
U=4-20ppm
Th =17 -76 ppm
(Maruégjol et al., 1987)

HHP granites?




NEGATIVE BOUGUER ANOMALIES AND
Pb-Zn MINERALIZATION
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A POSSIBLE METALLOGENIC EVOLUTION
MODEL FOR THE Zn-Pb DEPOSITS OF THE
SAO FRANCISCO CRATON

Irecé

Vale S.Francisco N.Redencio

M. Agudo
Vazante

=== Pelites (Neoproterozoic)
Zn-Pb (Neoproterozoic)

@ Carbonates (Neoproterozoic)

- Siliciclasts, carbonates
(Mesoproterozoic)

[ 1 Basement B Granites
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the S. Francisco
Craton

Campos Belo

Nova Roma
Formosa
Cabeceiras
Vazante

- PHANEROZOIC Lagamar

+ 18 .
e NEOPROTEROZOIC ROClnha

(Sao Francisco Supergroup)

MESOPROTEROZOIC “
£3= m (Espinhaco Supergroup) Cedro do Abaete

+20°
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(Basement)
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Some factual information about
phosphorites and phosphogenesis

20% of the phosphate production of the world comes from
Precambrian and Cambrian phosphorites.

The formation of phosphorites is episodic and related to
events of global extent.

During the Proterozoic the most important phosphogenic
events occurred in the Neoproterozoic Era: (i) 700-800
Ma and (ii) 620 Ma (Cook & Shergold, 1980).
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Snowball Earth

Poleogeographic extent of continental ice sheets
ond permanent sea ice over the last 800 Myr
fred lines indicate major mass extinctions)
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Glacial events and phosphate deposits
Neoproterozoic Era
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P CYCLE AND P,Ox
CONCENTRATION

Wind (5%)

Rivers (95%)

Organic accumulation
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Stratigraphic controls of the phosphate
deposits: related to glacial events ?

VAZANTE EAMEE

5 NOVA ROMA, C. BELOS,
1 COROMANDEL M. ALEGRE, FORMOSA

2 ROCINHA 6 CEDRO DO ABAETE

3 LAGAMAR 7 CABECEIRAS

8 IRECE
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Irecé Basin

Irece

Cycle 2
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Irecé (Una Group) Lagamar (Vazante Group)

Initial reserves: 240 Mt 14% PO, ABEpYkH phosphorite Initial reserves: 200 Mt 12% P,0,




Least 8/Sr/%°Sr ratios from
Rocinha, Lagamar and Irecé

Sr (ppm) 87Sr /86Sr

Phoosphorite Phosphorite Micrite

ROCINHA 5680 0.70766 0.70760
LAGAMAR 2095 0.70767

IRECE 623 0.70762
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Ages of Zn-Pb and Phosphate deposits, Vazante Group

Pb-Pb isotope age: Zn-Pb deposits, Vazante Comparing w/ Neoproterozoic equiv. in Africa
Vazante, M.Agudo, Fagundes and Ambrdsia., Brazil
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Estimated ages from &3S of sulfates
O3S
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The Vazante Group: Ages

Conventional units (Formations)
(Dardenne et al., 2001)

.
= U-Pb max.:
A 1.25 Ga® N
Zn M. do Calcario

Zn

D m S. do Poco Verde

“— S. do Garrote
U-Pb (Zr detritico) max.:
<\

U-Pb (Zr detritico) max.:
.95 Ga (SHRIMP)G

Lagamar

P *_¥7Sr/36Sr (carb. fluorap): )
P+ Rocinha
<— U-Pb (Zr detritico) max.:
IME
H

P  U-Pb (Zr detritico) max.:
0.93 Ga® and 0.95 Ga®

Sto.Antonio do Bonito

&

(1) Azmy et al., 2008
@ Kaufman et al.,2007 (unp.)

. (3) Rodrigues et al. 3408
Aroldo M '
R ) Misi et al., 2007




The Vazante Group now: A possible interpretation

Work hypothesis
|

Older units

Vazante/Bambui

Conventional units (Formations)
(Dardenne et al., 2001)
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Seismic section across the SW border of
the SF Craton (by Petrobras)
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CONCLUSOES

m Os eventos metalogenéticos (Zn-Pb) e fosfogenéticos das bacias
Proterozoicas intracratonicas e de margens passivas do Craton
do Sao Francisco estao relacionados a eventos globais ocorridos
durante a Era Neoproterozoica.

Esses eventos estao bem representados no Grupo Vazante, em

duas secoes com idades distintas, separadas por uma falha de
empurrao, que coloca sequéncias mais antigas
(mesoproterozoicas), mineralizadas em Zn-Pb, sobre outras mais
novas (neoproterozoicas), mineralizadas em fosfato.

Os modelos de exploracao mineral devem considerar a
possibilidade de existitem outros depositos economicos de
metais-base principalmente nas bacias de margem passiva, pot
causa da maiot espessura do pacote sedimentar. Os fosfotitos
podem correr tanto nas bacias intracratonicas como nas de
margem passiva, em ambienteses¢dimentares pos-glaciais..




