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Tapajos Mineral Province, Amazon Craton, Brazil

Marcelo L. Vasquez
Cintia M. G. Silva
Junny K. M. Oliveira



0ORANA MIERACAO staURA € SUSTENTAVEL

[
|

INFORME
DE RECURSOS
MINERAIS

of the Tapujds gobd proninee, Amasee crem

Amazonian Craton, Brazil: geology, mineralogy

Pulcopeoterozoic high-sulfidation minerbzation in the Tapa
alunite argon age, wd stable-isctope constrices.

gold province,

stroe provinCIAS

i

B _
___.“__

AR

oautnica PRELTHINAS DOB 810U

o
e S o

i
izl

E .___
__“. E____ st

AUTORAT CINTIA WARTA GATA DA STLUA

AREAS DE RELEVANTE INTERESSE MINERAL (ARM)

EVOLUGCAO CRUSTAL E

METALOGENIA DA PROVINCIA
MINERAL DO TAPAJOS

b




Bacia sedimentares e coberturas superficiais fanerozoicas
Cinturdes neoproterozoicos (CA - Cinturdo Araguaia-Tocantins)

Provincias Geocronolégicas

Sunsés (1230-1000 Ma)
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[ Rio Negro (1800-1510 Ma)
[_1Juruena (1800-1760 Ma)
[_] Amazonia Central (1990-1840 Ma)
B Tapajos-Parima (2050-1860 Ma)
[ Transamazénica (2260-2060 Ma)
[E Carajas (3000-2760 Ma)

Dominios, Terrenos e Blocos Tecténicos
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4- Santana do Araguaia
5 - Irifi-Xingu
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{Ilama do projeto

21 - Imataca
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23 - Guiana Central

24 - Surumu
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27 - Imeri

28 - Alto Rio Negro
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« Depdsaos mtracaiders e deposios sluvas
"+ e coluviais tercidrics e quartendrios

- ipes de brecha hidrotermal

- Digues & stocks de parfiro riadacitico
- Vuledes anelares compostos pos-caldeira
- Forfira rickitico a riodacitico

/ Zonas de cisathamento

r

Rochas vulcinicas e vulcanacliticas dcidas assocadas
A caldeira [formagBes Aruri e Salustiano)

- Hialod astitos peé-caldoira
Andesto, basalto, ridita e tufos pré.caldeira

- Granito Parauari epizonal tardi @ pés-colisional

Embasamerto granodioritico da Suite Intrusiva
Paravarl
Fraturas anelares e radials associadas a brechas explosivas
hidrotermais, stocks @ intrusbes graniticas, falhas menores
& zonas fraturadas

Botica Velha (V3) Au-Ag deposit

Eroded voicano
surface

Faultzones  Au Gold mineralization A

__ Silica cap

Argillic and advanced g sericite-chlorite

argillic alteration

Sericitic and

alteration

B Hycrothermal breccia pipes

| Rhyodacitic porphyry stocks and dikes
- Post-caldera ring composite volcano
Bl Rhyolitic to thyadacitic porphyry stocks

Syn-caldera felsic ignimbrites
L and volcanic units (ca. 1.88 Ga)

Pre-caldera andesite, basaltic andesite,
dacite, rhyolite, and tuffs

- ca. 1.89 Ga late- to post-collisional
epizonal granites

Granodioritic basement

K Potassic alteration P Propylitic alteration

(K-fekdspar + biotite )




56°40'0"W 56°20'0"W 56°100"W

5°100"S

5°20'0"S
@ SUDAM samples [ V3 target / Botica deposit @ Po-Pbzr SmNd wr

Cu-Mo-Au-Ag HS epithermal
@ SGB samples Ar-Ar Alunite H upbzr

Maloquinha Suite
ﬂ sienogranites [ Moraes Aimeida Formation

Ingarana Suite
- gabbros om Jardim Formation - Aruri Formation

Parauari Suite
granodiorites

granites

Salustiano Formation

-m Cuid-Cuit Complex




R2 = 6Ca+2Mg+Al

quartz
trachyte

alkali thyolite

1500 2000
R1 = 4Si - 11(Na+K) - 2(Fe+Ti)

Magamatic Series

1 - calc-alkaline

2 - toleiitic

3 - subalkaline potassic (shoshonitic, high-K calc-alkaline)
4 - alkaline (silica-oversatured and silica-satured)

Na20+K20 (wt%)

Tephri-
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R5bis -
-

foidite

1
! alkaline '

Nb/Y

1 0.1
65 70 subalkaline

SiO2 (%wt.)

Urubuquara Volcanic Caldera
A high-K calc-alkaline andesites and basalts (Bom Jardim Formation)

A high-K calc-alkaline dacite and rhyolites (Salustino Formation) Vasquez et al. (2024) ICP

A alkaline (A-type) rhyolites (Moraes Almeida Formation)
A\ rhyolites with fayalite, clinopyroxenes, amphiboles, alkali amphiboles (Silva, 1992) XRF

10 100
ultra-alkaline
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Salustiano Formation

JK-125
Rhyolitic ignimbrite (few welded)

-
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JK-128
Dacitic ignimbrite (no welded)

JK-130
Rhyolitic ignimbrite (no welded)



Bom Jardim Formation

JK-132
Andesite lava flow (aphyric)

JK-135
Andesite lava flow (porphytiric)

JK-140
% Andesitic tuff (crystals and lithoclasts)




Moraes Almeida Formation

JK-134B

Alkali Rhyolite (lava flow)
Modal Composition (Silva 1992)

— N i @X v WY e Fayalite 0.3 - 1.1 % (Fa)
L e e e $o - MU aY 1 Sy 3 T S N DY OXEN S0 2R ON(DISH d)
NEL Taeans o = v T U ST cresem  Green Amphibole 0.2 — 5.4 % (Hst)
i & & T Blue Amphibole 0.1 -1.0 % (Arf,Rbk)
Biotite 0.2 — 1.5 % (Bt)
Fluorite 0.1 — 0.8 % (FIr)
Opaque minerals 0.2 - 1.7 % (Mag, IIm)

v' Pb-Pb zr - 1888 2 Ma (Dall’Agnol et al. 1999)

v Tpm Nd 2.37 and 2.34 Ga / ENd asssva) - 2.83 and - 2,47 (Lamar&o et al. 2005)



Mineral Chemistry

Fayalite (Fa) ————— Laihuite (Lai)

N Fe 34%
Si 15% S
e 0 41 %



Mineral Chemistry

Fe 23%
Si 23%

Hedenbergite (Hd)

Ca 13%
0 41%
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ALO, (Wt.%) ALLO, / (K,0/Na,0) wt. %

Moraes Almeida Formation (type area) Urubuquara Volocanic Caldera

A\ trachytes Fe-Hbl, Aug Lamardo et al. (2002) /\ peralkaline rhyolites (Silva, 1992)

/\ rhyolites Bt A peralkaline rhyolites (Vasquez et al. 2024)

RA - Reduced A-type  OA - Oxidiesied A-type  CA - calk-alkaline



Moraes Almeida Formation (type area) = Urubuquara Volcanic Caldera
A\ trachytes
/\ rhyolites

(Lamarao et al. 2002) /\ peralkaline rhyolites (Silva, 1992)

VSO - very strongly oxidiesed
SO - strongly oxidiesed SR - strongly reduced
MO - moderate oxidiesed MR - moderate reduced
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base

Conclude Remarks

v' Ubuquara is a bimodal volcanic caldera of 1888 Ma

v

v

Volcanoclastic and volcanogenic sedimentar rocks (resedimeted and reoworked)

Rhyolites dommes (hypersolvus, peralkaline, H20-poor, FeO-rich, SiO2-rich, ALK felsic magma)

Dacites and rhyolites ignimbrites (subsolvus, H20-rich, CAK felsic magma)

Andesites flows and tuffs (H20-rich, CA-CAK mafic magma)



Intrabasinally sourced
. rhyolitic volcaniclastics - rhyolitic domes

Plinian and phreatoplinian ash fall
[ ] andesitic volcaniclastics  [Jll] andesitic lava cones b :

Proximal extrabasinally sourced
[] dacitic volcaniclastics [ dacitic domes

| epiclastic sediment

Distal extrabasinally sourced

‘ Sl Andesitic
Large talus cone X3 - o ' center
debris flow fans %

Extrabasinally
> Rhyolitic dome sourced rhyolitic
magma plumbed ignimbrites

up faults ‘

o Structural  Fault-distal
Fault-proximal sub-basin High sub-basin
—
OVERFILLED: UNDERFILLED:
Numerous strands of master fault shed breccias Provides accommodation
and frequently plumb magmas to surface = for reworked tuffs and
talus cones and small polygenetic multivent extrabasinally-sourced
complexes keep “deep” overfilled. rhyolitic ignimbrites
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