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In carbonate-hosted mineral deposit systems, a link can be made between the Pb isotope compositions of
ore minerals (galena, sphalerite, pyrite), host rocks (limestones, dolostones), and underlying continental
crust that sedimentary basins were deposited upon (e.g., Tosdal et al., 1999). Previous workers have
suggested that ore sulfide minerals in the Proterozoic carbonate-hosted Vazante district, on the
southwestern margin of the Sao Francisco Craton (SFC) in Brazil, and in Proterozoic basins on the margins
of the Congo Craton in Africa (Kipushi, DRC; Kabwe, Zambia; Tsumeb, Namibia) could have formed during
a common metallogenetic event or events, related to the Neoproterozoic Brasiliano/Pan-African orogeny
(800-550 Ma). Although a physical connection between the SFC and the Congo Craton is relatively well-
established, little work has been done to directly compare the continental crust between these
geographically-disparate regions of the world. In this work, we integrate recent studies of the provenance,
geochemistry, and metallogenetic evolution of the sedimentary rocks in the Vazante Zn-Pb-Cu-Ag mineral
system (Fernandes et al., 2019a, b) with whole-rock Pb isotope geochemistry of the meta-siliciclastic
sequence underlying the Vazante ore-hosting carbonate rocks (Fernandes et al., unpub. data) to further test
the Afro-Brazilian intercontinental connection.

The meta-siliciclastic sequence underlying the Vazante carbonate rocks was mostly derived from
Paleoproterozoic material and lithogeochemistry of these meta-siliciclastic rocks is supportive of a juvenile,
intermediate to felsic continental arc origin for sedimentary detritus (Fernandes et al., 2019b). This meta-
siliciclastic sequence has also locally undergone a hydrothermal metal enrichment event that predates the
orogenic events associated with carbonate-hosted mineralization (Fernandes et al., 2019a). Present-day
whole-rock Pb isotope ratios (2°°Pb/294Pb, 207Pb/204Pb, 208Pb/204Pb) of the meta-siliciclastic sequence
(Fernandes et al., unpub. data) show a remarkable overlap with present-day Pb isotope ratios of African
Paleoproterozoic volcanic arc rocks rimming the Congo Craton, such as the Orange River Group (ORG;
Figure 1; Reid et al., 1987). The ORG was one of the major sources of siliciclastic material and metals in
Pan-African carbonate-hosted mineral systems (Frimmel et al., 2004).

The already-recognized, similar deposit-scale characteristics between the mineral deposits of the Vazante
District in Brazil and various carbonate-hosted Pan-African districts, along with our new insights into the
origin, composition, and whole-rock Pb isotope ratios of the continental crust underneath both of these
systems, lead us to suggest that these 15%-order Proterozoic metal-endowed sedimentary basins were
indeed floored and connected by continental arc material of similar origin and Paleoproterozoic continental
arcs dominated the margins of a composite Sdo Francisco-Congo continent during its evolution. This study
highlights the power of whole-rock Pb isotope geochemistry to be used in mineral exploration and in
connecting mineral systems across the cratonic to intercratonic scale.



Figure 1: Comparison of Serra do Garrote Formation whole-rock Pb isotope compositions with those of
galena from carbonate-hosted zinc deposits in the Vazante District, Brazil, galena from Pan-African
carbonate-hosted deposits, and whole-rock Pb isotope ratios of Paleoproterozoic Orange River volcanic
Arc, Africa (a) 205Pb/294Pb vs. 297Pb/204Pb and (b) 2°°Pb/2%4Pb vs. 208Pb/204pPp.

i o P
16.2 / S Q. a Colour
Vazante & S GARROTE CLASSIFICATION
16.1 District, o ®5G1
16.0 § i
S ®5G3
15.9 & Shape
15.8 g ROCK TYPE
Rosh X META-LITHARENITE
2 71 pinan 4 : O PHYLLITE
o ! /1200 . o
g 156 Namibia 7t} ~~ Tsumeb, Namibia ® CARBONACEOUS PHYLLITE
S 155 Far ki A Kipushi,DRC |
& L0 S a-To | OrangeRiver Group !
~ 154 20004 " e S : Palaeoproterozoic |
15.3 //ﬁ/’ //1"200 Kabwe, | volcanic arc, Africa (2.0 Ga) |
i o Zambia ! Reid et al., 1987 |
15.24 o,/ / Jie0o R —— s
et e R S
151 ) 4 Metal-enriched meta-pelites,
! /2000 I Lower Vazante Seq., Brazil '
L  (Fernandes etal, In Press) |
14.94'
i Upper Vazante Sequence
14 15 16 17 18 19 20 21 22 23 24 Carbonate-hosted ga]ena
WPh**Ph (Morro Agudo, Vazante,
47 - b Ambrosia, Fagundes;
” Cunha et al., 2007)
Galena from Pan-African
= sediment-hosted
44 O Zn - Pb deposits
43 Kabwe, Tsumeb and
Kipushi
42 (Kamona et al, 1999)
= Rosh Pinah
o 41
g Tsumeb, | (Frimmel et al., 2004)
. 40 Kabwe, Namibia
f Zambia g == S
g 39 \,\ Present-day Pb isotope
~ 38 Rosh y composition of
Pinah, ——— ] Upper Continental Crust
371 Namibia 800'\/,1%0 (Zartman and Doe, 1981)
36 S 16/?9/’/’16/00 Vazante Present-day Pb isotope
351 s500 s District, Brazil composition of
ol Mantle
~""2400
34y (Zartman and Doe, 1981)
14 15 16 17 18 19 20 21 22 23 24

206Pb/204Pb



	B8
	Connecting Proterozoic Carbonate-Hosted Zn-Pb-Cu-Ag Mineral Systems Between Two Continents Using Whole-Rock Pb Isotope Geochemistry

