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Gois-Panasqueira-Segura Sn-W belt (Central Portugal) /WOSTMEG

(Ribeiro et al 1979)

Variscan Granites - Ordovician Metasediments Tertiary deposits

- Ordovician Granites - Ante-Ordovician Metasediments

- Cadomian Granites (Beiras Group) (MOSTMEG 2020)
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D Argemela

Panasqueira

Variscan Granites - Ordovician Metasediments Tertiary deposits

- Ordovician Granites - Ante-Ordovician Metasediments

- Cadomian Granites (Beiras Group) (MOSTMEG 2020)
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Simplified paragenitic sequence of Panasqueira deposit
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Panasqueira tourmaline

/\405TIVI EG

030

o
i
w

o
¥
o

Ca/(Ca+Na+K) apfu
o o
5 &

005 -

Ca/(Ca+Na+K) apfu
5 b

0.05

0.00

Tourmaline + Topaz

0.1 02 03 04 05

Mg/(Mg+Fe;) apfu

Tourmaline + Apatite

Ca diffusioninto

Tourmaline
4 ..
(u]
%0 o -
= R mu oo o
o 9mEg o .uE' .
(5] .l. alit.
0.1 0.2 03 04 05

Mg/(Mg+Fe;) apfu

0.30

0.25

0.20

0.15

Ca/(Ca+Na+K) apfu

0.05

0.00

Ca/(Ca+Na+K) apfu
5 b

0.05

0.00

Tourmaline + Muscovite

an® *
A
ga
A
A
& A
&
A &
A A M Al ﬂﬂﬁﬁ A
0.1 02 03 04 05 06 07
Mg/(Mg+Fe;) apfu
Tourmaline + Cassiterite
XN
°© (o]
® Fo,
. o8
01 02 03 04 05 06 07
Mg/(Mg+Fe;) apfu



Gois-Panasqueira-Segura Sn-W belt (Central Portugal) /MOSTMEG

Panasqueira

Argemela

Variscan Granites - Ordovician Metasediments

‘ e Penama\or

- Ordovician Granites - Ante-Ordovician Metasediments

- Cadomian Granites

(Beiras Group)

Tertiary deposits

(MOSTMEG 2020)
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Gois-Panasqueira

Variscan Granites

-Segura Sn-W belt (Central Portugal) /MOSTMEG

Argemela A

Panasqueira
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- Ordovician Metasediments Tertiary deposits

- Ordovician Granites - Ante-Ordovician Metasediments

(Beiras Group)

- Cadomian Granites (MOSTMEG 2020)
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Argemela

Panasqueira

Variscan Granites - Ordovician Metasediments Tertiary deposits

- Ordovician Granites - Ante-Ordovician Metasediments

- Cadomian Granites (Beiras Group) (MOSTMEG 2020)
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What about minor and trace elements?
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What about minor and trace elements?

Alluvial Tourmaline from Segura (LA-ICPMS) Comeback in June!

150 Sn + Li
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What about minor and trace elements?

Alluvial Tourmaline from Segura (LA-ICPMS)

150 Sn + Li

2000 2500




Part Il = TiO, polymorphs

minerals

Article

Trace Element Geochemistry of Alluvial TiO; Polymorphs as a
Proxy for Sn and W Deposits
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Trace elements in TiO, minerals — EMP data

/MOSTM EG

Trace element geochemistry of rutile and anatase EMP data

Rutilo (ppm)
Minimo
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Média
Mediana
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Anatase (ppm)
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Desvio Padréo

\Y
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877
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Cr

<196
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0
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Fe
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472
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Ta
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0
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W
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57173
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1491
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10523
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0
1566

Zr
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0
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<270
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9

193

(Gracio, 2020)
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lImenite
F€Ti03 + SZ — FeSZ + TlOz

Ti-magnetite
Z(Fe, Tl)304_ + SZ — Fe304_ + F@Sz + TlOz

Biotite
K(Fe,Mg,Ti);(Si3Al)019(0H); + S,
= K(Mg, Fe)g(SlgAl)Olo(OH)z + F@SZ
+ Ti0,

Titanite

CaTiSiO< + CO, = Ti0, + CaCO5 + SiO,

(a)

Metamorphic stages

Initial: Early: Intermediate: Final:
Only lim Rt + lim Rt + lim Only Rt
Chl i

vl (&) ’
~100 pm \ Rt &
l—‘ﬁ
lIm is the — Rtis the
main Nb and Ti Chemical diffusion ofﬁ“ main Nb and Ti
carrier carrier
Increasing metamorphism
. : >
Continuous reaction
( ) Metamorphic stages
Initial: Early: Intermediate: Final:
Only Bt Rt + Bt Rt + Bt Only Rt
W 2 *Rt / P )

'~200 um

Bt is the
main Nb and Ti
carrier

0 °
o4 y - a
l—%
Rt is the
Chemical ISR otm maln Nb and T
carrier

Increasing metamorphism >

Continuous reaction

After Meinhold (2010)




Grécio (2020)

oA
\0\6
Tb
(101) “BSE
e
© © \
al
o
S
T y
[ Pa

Carocci et al. (2019) ; "

all
- - e
Rutile — Panasqueira deposit  _ ™ ™
—
Sn Pa Pb na ab

W W W W
mn 026 0.64 1.07 1.12

mn 046 083 1.63 241
mx 123 205 392 724

3 mx 140 392 7.62 107

Nb+Ta Nb+Ta Nb+Ta Nb+T3

30 8p0\/0 mn 007 005 002 0.06
ao mn 016 024 014 0.17

8) mx 014 0.77 089 1.25
151 152 277
Sn Sn Sn
044 0.28 0.39
0.68 0.72 0.82
1.28 1.34 1.47

7))
i)
Ay
E €
S
o9
L. LL]
© 3
= ©
gg
5 '
C
RC—
'S ©
- R
o C
@)
@)

218 231 242 g

S

80 o

N

o Q

Nb+Ta 20 50 80 W Nb+Ta 20 50 80 w —
o

S




Exploration Tools — Trace Element Vectoring/Fingerprints

T (Clark & Williams-Jones, 2004) T b} Mesotharmal Au deposits

Barren Ti

A Anatase (185950)
A Anatase (188975)
m Brookite (185950)
O Rutile (188975)
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® Rutile

- unaltered
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i __| rutile from ore

zone and subore/
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------ 0.04 wt% detection
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William-Jones,
2004)

Hemlo
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Ti c) Base metal deposits
Ti

-—= C_).O}Z wt% detection
(ater Glark and (Plavsa et al., 2017)
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Exploration Tools — Trace Element Fingerprints
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Exploration Tools — Trace Element Fingerprints

Sn-W Minerali

(Gracio, 2020)
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Exploration Tools — Trace Element Abundance Maps

Sn - Ritilo Wi=Anatase
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Exploration Tools — Trace Element Abundance Maps
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Exploration Tools — Trace Element Abundance Maps

Anatase
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Take Home Messages o

\/

*%* Alluvial heavy mineral associations are a good proxy for local geology and mineralized
areas.

\/

%* Alluvial heavy mineral abundance maps can pinpoint orebodies & unravel
metamorphic and metasomatic processes related to the installation of productive
intrusives.

s Alluvial rutile & anatase trace element geochemistry are an excellent exploration tool
for Sn and W deposits:

"  Sn-rich and W-rich primary magmatic rutile can be used as a proxy for specialized and
productive Sn & W granites;

=  Primary hydrothermal rutile & anatase, precipitated from mineralizing fluids, can be either
enriched or depleted in HFSE depending on their relative position in the paragenetic
sequence in respect to cassiterite (Sn), wolframite (W) and scheelite (W), or other HFSE

forming minerals.



Thank You

Differentiation
Mixing

To be continued... Part Il in about 5-10 min! Stay tunned! There will be coffee afterwads!



Panasqueira tourmaline /WSTMEG
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Panasqueira tourmaline /MOSTMEG
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(Mateus et al. 2020)
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