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Introduction

1 - Case study 1 — Mundo Novo greenstone belt (Faz. Coqueiro Zn-Pb deposit).
2 - Case study 2 — Contendas-Mirante volcano-sedimentary belt (Faz. Eldorado gold deposit).

3 - Comparative geochemistry study (Th-Nb proxy of metabasalts) — Mundo Novo and
Contendas-Mirante belts:

* Continental and oceanic provenance studies (tectonic and metallogenic settings);

* Regional-scale exploration model for base and precious metals in Neoarchean and
Paleoproterozoic greenstone and volcanic belts;

* Improvements on regional exploration programs.

4 - Use of Th-Nb proxy on provenance study — Rio Salitre greenstone belt.
5 - Use of Th-Nb proxy on provenance study — Umburanas greenstone belt.

6 - Use of Th-Nb proxy on provenance study — Rio Capim greenstone belt.
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1 - Mundo Novo greenstone belt — 2.59 Ga (Gaviao Block)
Case study 1

Neoarchean
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Typical drill core sample features from
the Fazenda Coqueiro Zn-Pb deposit

Unaltered host rock

Pl+Act+Qtz+Bt e el

®
X 5 5
o oI

Sericite-chlorite zone (disséminated sulphide)

Chil+Ser+Bt+Ms+
] — Crd+Ccp+Po+Py+
Ser+Chl Gn+Sp+Pn+5t+Ttn

O

. —Ser+Chl

Carbonate zone (massive s;ilphide)

: Sp+Gn+Po+
+ "
Py+Po Cal+Qtz+Di O" “Ccp+Apy

- PR
Fo5% T

A CapQzDI

SR e

6.12% Zn @ 4.2 Mt

Buisealoul uole.s)|e [ewiay)olpAH

Petrographic images

\
\

Rt+Ttn

"E

\

Pn|
Pn} Rt+Ttn| %

1
S Rt+Ttn

s ;
d

s 3E
Eﬁ g “M_mm




50 m
100 m
150 m -
200 m
250 m
300 m
350 m
400 m
450 m
500 m -
550 m -
600 m -
650 m -
700 m

750 m

Fazenda Coqueiro Zn-Pb deposit:

FCQ-22
(Elevation: 577 m)

FCQ-18 (Elevation: 565 m)

1
FCQ-06 {
(Elevation: 545 m) {

1

]___________

FCQ-16

(Elevation: 512 m)

8685050 (UTM)

8684900 (UTM)

Neoarchean
Mundo Novo greenstone belt (2.74 - 2.59 Ga)
Middle sequence

=

Carbonate zone (calc-silicate):
massive sulphide - Zn-Pb

Sericite-chlorite zone
(aluminous schist): disseminated
sulphide - Cu-(Pb-Zn)

/T\

Drill hole

Collar
Drill holes along the front plane of the
diagram block

Drill holes inside the diagram block
Drill holes outside the diagram block
Defined geologic contact

Infered geologic contact

Site sampled for Pb-Pb analysis

Source: Spreafico et al. (2020)

Age model for sulfide samples: 2.8 Ga (TIMS)
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Tectonic and metallogenic model in the Mundo Novo greenstone belt
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2 - Contendas-Mirante belt — 2.52 Ga (Gaviao Block)
Case study 2

Neoarchean
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Selected area based on geological parameters, geochemical anomalies and geophysical signatures
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Gold occurrences in the intersection of
Paleoproterozoic regional lineaments (second and third-
order) highlighted by magnetic geophysical signatures

Paleoproterozoic second-order structure
indicated by magnetic lineaments
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Gold occurrences in the intersection of Paleoproterozoic
regional lineaments and the detailed study area indicated
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Geologic map of the detailed study area (Faz. Eldorado)
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Drill core samples from the detailed
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3 — Comparative study and Th-Nb proxy in metabasalts
for provenance characterization

Mundo Novo greenstone belt/Contendas-Mirante belt



Mundo Novo greenstone belt/Contendas-Mirante belt

Stage 01 Stage 02 Stage 03 Stage 04

) ) ) ] Most probable mineral
Trace elements Oceanic or continental Oceanic or continental ) )
. ) ) ) ) potential according to
studies based mainly provenance studies of inheritance for base and )
] the interpreted
on Pearce (2008) volcanic rocks

precious metals ) )
tectonic setting

Provenance Tectonic and Metallogenic
Whole-rock studies on metallogenic model/

geochemistry mafic volcanic settings

Exploration
rocks interpretation model




a1°00W
1

1°00°S

12°0'0°S.

13°00°S
1

gern CJ lineament
= 7D

Legend

Paleoproterozoic
~—— Contendas-Jacobina (CJ)
lineament

——— Structural lineament
Neoarchean volcanic

belts:
—A Thrust zone
MNGB - Mundo Novo
Limits of Palecarchean

greenstone belt
tectonic blocks
CMB - Contendas-

Mirante volcanic belt ~ == S3o Francisco Craton

! ~

|/ / S
/Epste Itabm\gm:dprk
J oy | Curacé Belt

< b O~
—

Atlantic Ocean

Sio
Francisco
Craton

i

Contendas- ;‘
Jacobina ~—— MNGE'
Uineament A i

13°00'S

14°00°S

Zr[TiO,

=3
s Hf/3 Hf/3
w
Comendite .

g Pantellerite f; Phonolite
8- ]
©
o

Rhyolite .

s Rhyodacite/Dacite ~™*"*+. tirachyle
3
e
o

o Basanite
0 Nephelinite
S
] Alk-Bas
o SubAlkaline Basalt
S
Q T T T T T
©001 005010 050 1.00 5001000 Th Ta Th Nb/16

Nb/Y
Zr117 S
- I Contendas-Mirante

I Mundo Novo

Th

ol.-- L

m

o

o

P

3 -

[}

€

©

n

o‘g """""""""""""""""""""

E'Sr Rb Th Nb P Hf Ti Yb

e
Nb/16 K Ba Ta Ce Zr Sm Y

® Contendas-Mirante belt
® Mundo Novo greenstone belt

Geochemical data source: Spreafico et al. (2019), and Spreafico et al. (2022)
Diagrams: Winchester and Floyd (1977), Pierce (1983), and Wood (1980)



Stages 1 and 2

e e SE >
Volcanic arc array i3 § " )
o4
= Tl g '/”b‘o .
[ s Oceanic
S s 2 p
£ B E ¥ provenance
- - . : (source)
s 7 S -
=4 interpreted
& an:l; T,Z';ian & S. Abitibi Mundo Novo
9 - ° .2.7 Ga) (2.59 Ga)
- N system - N (c -
=] e r . = L A R T T/ R S W W ETTT TR S W T
© o1 1 0 we 04 1 0 100 0.1 1 10 100 1000
Nb/Yb Nb/Yb Nb/Yb
=) = 8 3 0
Volcanic arc array Volcanic arc array T F o K
B ‘\‘b
= ”
- — /"q,&“ .
[ S Continental
Q Q Q B
> oo
E 2 E -t provenance
- i - (source)
S S -
= interpreted
Contendas-
& W. Pilbara Mirante
Province & (3-2-3.1Ga) S (2.52 Ga)
P . . 5 \r\ 1 = oA e i
240i1 1 10 100 =04 1 100 0.1 1 10 100 1000
Nb/Yb Nb/Yb Nb/Yb

Geochemical data source: Xie and Kerrich (1994), Polat and Kerrich (2001), Kerrich and Xie (2002), Pearce (2008), Spreafico et al. (2019), and Spreafico et al. (2022)



10°0'0"S

15°0'0"S

RS

45°00"W

B

N 259 Ga) Jld

S ——

45°00"W

|
40°0'0"W

Geologic settings from Neoarchean to Paleoproterozoic:

- Rio Salitre Greenstone Belt

(2.16 Ga, U-Pb, zircon-metarhyolite)

CM - Contendas-Mirante Volcano-
Sedimentary Belt (2.52 Ga, Sm-Nd, BIF) (2.74 Ga, Pb-Pb, zircon-metaandesite)

MN - Mundo Novo Greenstone Belt
(2.59 Ga, U-Pb, zircon-metadacite)

UM - Umburanas Greenstone Belt

Other symbols: = = = S3o Francisco Craton I:l State limits

ThiYb

Th/Yb

Stages 3 and 4

Mundo Novo greenstone belt

8 ;
. 6‘.« (Oceanic provenance in 2.59 Ga and later
S accretion between Archean blocks in the Paleoproterozoic)
e &
',oj\'oa“‘ Zn-(Pb-Cu)
&
b gL
= &
‘;' . e —_ = VHMS

&L Gavido Block
= & (Eastern border) N\~
_ o, . ’,pq'e Ml(‘; g; g:)v 2 Lithosphere
S P "
%o 1 10 100 10

Nb/Yb
Contendas-Mirante belt
3 (Continental provenance in 2.52 Ga and later
w collision of Archean blocks in the Paleoproterozoic)
= _ / / / Orogenic
>
SSIE old
Gaviao Block\ N 9 g
=1 Contendas- (Eastern border) ™\ N\ TS s
é‘_;’;’gg) Lithosphere

c0.1 1' 1'0 1l')0 1000

Provenance study based on Th-Nb proxy for metabasalts



4 - Rio Salitre greenstone belt — 2.16 Ga (Gaviao Block)
Use of Th-Nb proxies in metabasalts for provenance study
(tectonic and metallogenic settings)

Paleoproterozoic
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5 - Umburanas greenstone belt — 2.74 Ga (Gaviao Block)
Use of Th-Nb proxies in metabasalts for provenance study
(tectonic and metallogenic settings)

Neoarchean
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6 - Rio Capim greenstone belt — 2.14 Ga (Serrinha Block)
Use of Th-Nb proxies in metabasalts for provenance study
(tectonic and metallogenic settings)

Paleoproterozoic
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Integrated tectonic, metallogenic and exploration
overview in the northern S3o Francisco craton



Simple model for the formation of a
continental-scale lineament

Lithospheric domain bounding structure
(probably inherited older structure)

Pl

Stage 1: Lithospheric domains bounded by Stage 2: Alignment and organisation of lithospheric
translithospheric structures, within an evolving domain boundaries during termination of accretionary
accretionary orogen orogen and continental assembly

Superimposed rift zone
(subsequently inverted)

Stage 3: Reactivation of lineament by rifting and (Source: Hronsky, 2013)
subsequent inversion. In some cases rifting may produce an
ocean that closes in the same position
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Concluding remarks

The Paleoproterozoic regional lineaments, developed between Archean blocks, play an
important role as regional scale controls for base (for example, the VHMS type) and
precious (for example, the orogenic gold type) metals in the northern Sao Francisco craton
for hosting potential Neoarchean to Paleoproterozoic volcanic belts;

The detailed study of metallogenic settings, such as that performed for the Mundo Novo
and Contendas-Mirante belts, was relevant to create the first correlations among cratonic,
regional and local scales geologic features;

In this sense, the continental or oceanic provenance study showed consistency with regard
to the exploration results and was able to improve regional exploration programs. In
addition, this study seems to be effective to indicate both tectonic and metallogenic
settings as well as exploration guides, such as suggested for the Rio Salitre, Umburanas and
Rio Capim greenstone belts;

We consider this study in the northern Sao Francisco craton as also being applied in other
similar settings, both in already known mineralized areas or in still unexplored domains as
well.
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