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Trace element analysis of cassiterite and its effectiveness /MOSTMEG

in the recognition of different provenances

Introduction

Cassiterite (SnO,) chemistry (common minor & trace elements)
Substitution mecanisms
Factors controlling incorporation of trace elements in Cassiterite

Cassiterite data from Gois-Panasqueira-Segura Sn-W belt

Cathodoluminescence
Cassiterite EMPA data (minor/trace elements fingerprints)

Aplication to alluvial cassiterite (Segura)

Cassiterite EMPA data (minor/trace elements fingerprints)
Cassiterite LA-ICPMS data (preliminary results on minor/trace elements fingerprints)

Wrap-up



Cassiterite (SnO,) structure — Substitution mecanisms /WOSTMEG

Common minor/ elements What controls minor/ elements content?
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Cassiterite - Substitution mecanisms /MOSTMEG

Substitution mechanisms

(M6++M5+)Z(M3++M2+)

MOt + M?* & 28n*t (1:1)
2
MO + 2M3+ & 3Sn*t (1:2) /0 .
Columbo-tantalite
M>t + M3t o 2Sntt (1:1)
2M>* + M?* & 3Sn*t (2:1)

M4—+ PEN STl4+

M3t + OH™ & Sn*t + 0%~

Ke)
- 10
Cassiterite
Sn4+ 7 7 7
If we assume no vacancies! (|\/|4+) ,\9 ,,)Q Q)Q ,\Q o? M3++M?2+



Factors Controlling Incorporation of Trace Elements in Cassiterite /WOSTMEG

Crystal growth/kinetics

Oscillatory zoning Sector zoning/crystal forms Fast growing/oscillatory zoning

7 . _ -aPEE "
: L A,
i :J{’ 5D "0 oy by

Qz vein (Panasqueira) Photo: lvo Martins ~ Qz vein (Panasqueira) Photo: Ivo Martins Aplite (Gois) Photo: Frederico Martins

External factors

P, T, u (chemical potentials-element availability; dependent on competing mineral species), diffusion rates.
Compositions can also change due to alteration!



Cathodoluminescence (CL) Imaging /MOSTMEG
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Cathodoluminescence (CL) Imaging /MOSTMEG
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ARGEMELA
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Gois-Panasqueira-Segura Sn-W belt (Central Portugal)
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Senhora da Guia (Sandinha)
= Qzveins (Cst+ W)

Vale Pido (F. Martins, 2017; I. Fernandes, 2020)
= Qzveins (Cst+ W)

=  Aplite (Cst + W + Li-mica + Au)
= Calcsilicate veins (Cst + garnet-Gr;5Sps;,Alm,-)

= Disseminatedin metasomatized SCG
(silicification/sulfides - W)
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Cassiterite — Electron Microprobe Analyses (EMPA) /\405“\”56
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Cassiterite — Electron Microprobe Analyses (EMPA) CRVEG

ppm Gois - Sandinha ppm Gais - Vale Pido (Qz veins) ppm Gaois -Vale Pido (aplite)
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Simplified paragenitic sequence of Panasqueira deposit

/\405TM EG

0SS MSS Rejuvenation Post-ore Fault
19
. event carbonate stage zone
<« > o
kY : > &
Rutile : b e r‘
i a -— — Il
Tourmaline — — i
: la Ib Ic . U
Mlca — W W W W E W — — ”
la b Ic e
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deposition
(Mateus et al. 2020)




Cassiterite — Electron Microprobe Analyses (EMPA)

OSTMEG

Panasqueira - Cst |

Panasqueira - Cst |
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Cassiterite — Electron Microprobe Analyses (EMPA)
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Cassiterite — Electron Microprobe Analyses (EMPA) ' /WOSTMEG
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Cassiterite — Electron Microprobe Analyses (EMPA)

Cabeco da Argemela (Vein 111¥*)

Cabeco da Argemela (y)

/K405T|v| EG
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Cassiterite — Electron Microprobe Analyses (EMPA)
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Cassiterite — Electron Microprobe Analyses (EMPA) /WJSTMEG
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Gois-Panasqueira-Segura Sn-W belt (Central Portugal) /VOSTMEG

N 50

Panasqueira Argemela W Capinha

(Ribeiro et al 1979)

Variscan Granites - Ordovician Metasediments Tertiary deposits

- Ordovician Granites - Ante-Ordovician Metasediments

- Cadomian Granites (Beiras Group) (Mostmeg 2020)




Cassiterite — Electron Microprobe Analyses (EMPA) /WOSTMEG
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Cassiterite — Electron Microprobe Analyses (EMPA) ' /MOSTMEG
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Exploration Tools — Minor Element Fingerprints
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EMPA data (apfu)

Exploration Tools — Minor Element Fingerprints
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Exploration Tools — Minor Element Fingerprints OSTMEG
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Exploration Tools — Minor Element Fingerprints OSTMEG
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Aplication to Alluvial Cassiterite (Segura) /MOSTMEG

0 0,250,5

Alluvial samples can have multiple sources

2.5 cm mounts



Aplication to Alluvial Cassiterite (Segura) OSTMEG

Fe+Mn Fe+Mn Fe+Mn Fe+Mn

EMPA data (apfu)

! 10 20 30 40 S0 60 70 B0 90 ! 10 20 30 40 S0 60 7O 8D 5O
Tid+ Ta+Nb Tid+ Ta+Nb

. 10 90
Tid+ Ta+Nb

Fe+Mn

_ 1 50 i 90
Tid+ Ta+Nb Tid+ Ta+Nb



Aplication to Alluvial Cassiterite (Segura) OSTMEG
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Aplication to Alluvial Cassiterite (Segura) OSTMEG
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Aplication to Alluvial Cassiterite (Segura) OSTMEG
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Cassiterite — LA-ICPMS Analyses OSTMEG
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Cassiterite — LA-ICPMS Analyses OSTMEG
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Cassiterite — LA-ICPMS Analyses (trace elements)
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Cassiterite — LA-ICPMS Analyses (trace elements)
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** Cassiterite minor and trace element are excellent fingerprints and can discriminate
among disctint cassiterite Mineral systems.

s A multi-approach is needed to fully understand the physicochemical history of
cassiterite: petrography, Imaging (CL and X-ray mapping))/EPM/LA-ICPMS.

\/

s+ Alluvial cassiterite can be a good exploration starting approach

. . . . . . Key: Greisen and vein i Polymetallic vein : Skarn i LCT Pegmatite
Schematic Physicochemical Model of Cassiterite Mineral Systems | = .iised mobiity of sn . ! _—
. I . . c Nb
Silicate Liquid Systems Hybrid Systems Aqueous Fluid Systems | ./~ Aaueous transport of Sn 2 . Fe Ga Sc
S Cassiterite-bearing Veins % Fe v ‘ Al . Ti S / Zr
. Metasomatic Mineralisation o Sc Sno.
A): Pegmatite 3 Ga o) J 2
7", #Tin Shafts, Poona D): Vein-hosted -':' Sn-saturated Granite -: T I j
\ 2 *Moolyella C}Z Greisen '%-:-'[-:'-G:: - + Sn-undersaturated Granite g - SN0 2
3\ sSifleetes Reward «Buriti Mine *Elemore s £no ]
T4 T =

*Pedra Branca

ater Creel Cers,. .
. — < =
a =y B | T~ P S )
'0\ £ 3 ¥ < . g o oy . % - -
”\ ‘-" o +'| - ;., - + --\l. ¥ - ol + + I
y - 1:]',_ + o+ + -+ + + + + - + + + -+
Y A AT + L _p 1
++++++++ E) Skarn Kuma-'r gt' 2 23 + + + + —+ + + + +
+ 'S + + + ¥+
D L T T T S R + e 4 - - .
{ Dlssemmated sn . . 5 - Greisen and Zn polymetallic ‘_EE Skam LCT Pegmatite
+ + + + + ,,S G t i + + + + + + + 4 sBanicns - =" vein vein eqg|
«White Lode. Poona  + = n-Granite N . . . 4 . :
rrrrrr T T S O T TR S N SR SR S S

(Bennet JM +20+21+) T S S S T S S T T T T S ' +T+fGranite - Se“polymelalchClmOnales 5\\y Pegmatitic granite

+++++++




	Diapositivo 1
	Diapositivo 2
	Diapositivo 3
	Diapositivo 4
	Diapositivo 5
	Diapositivo 6
	Diapositivo 7
	Diapositivo 8
	Diapositivo 9
	Diapositivo 10
	Diapositivo 11
	Diapositivo 12
	Diapositivo 13
	Diapositivo 14
	Diapositivo 15
	Diapositivo 16
	Diapositivo 17
	Diapositivo 18
	Diapositivo 19
	Diapositivo 20
	Diapositivo 21
	Diapositivo 22
	Diapositivo 23
	Diapositivo 24
	Diapositivo 25
	Diapositivo 26
	Diapositivo 27
	Diapositivo 28
	Diapositivo 29
	Diapositivo 30
	Diapositivo 31
	Diapositivo 32
	Diapositivo 33
	Diapositivo 34
	Diapositivo 35
	Diapositivo 36
	Diapositivo 37
	Diapositivo 38
	Diapositivo 39
	Diapositivo 40
	Diapositivo 41
	Diapositivo 42
	Diapositivo 43

