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» Segura (Castelo Branco)
Gois_Segura Sn-W metallogenetic Belt

Adapted from Gaspar et al. (2022)

Peribatholitic Sn-W mineralisations
exploited in the past

Faults and dykes
Fault

Inverse fault
Fault, certain

“ = Fault, Certain, Left
Quartz dyke

= Mineralized quartz breccia dyke (Ba/Pb)

—— Lamprophyre

~—— Tonalitic porphyre
Apliteipegmatite dyke
Granodioritic porphyre dyke
Felsic and intermediate dyke
Mafic and intermediate dyke

v'Sn-W quartz veins

Exploration and occurances
» Ba/Pb, occurance
% Ba/Pb, exploration
% L, exploration
® Sn, occurance
~ Sn, exploration
\; SnW, exploration

& U, occurance
== Sn-W veins

Lithology
Pegmatite
I Fine grained vite g
B Tonalite
[0 Cordierite-biotite granites
[ Porphiroid granite

v'Sn-bearing aplites/quartz lodes
v'Li (-Sn) aplite-pegmatites

Hosted in metasediments

Cenozolc

B Greywackes
I States and greywackes, MTF; Upper Member

I siates and greywackes, MTF; Lower Member
Metamorphic boundary

Contact P be (sili i dierite isograd)

* Influence of the Estorninos granite;
and its peri batholithic Sn quartz veins?

Adapted from MOSTMEG (2024) geological map



Mineral Exploration




Alluvial Heavy Minerals

Alluvial samples Heavy liquids separation Magnetic susceptibility
(sieved and panned) separation



Mineral grains were identified, (semi-)quantified under binocular microscope

Results controlled and refined by chemical analysis, DFX, UV, chemical tests, EMPA, LA-ICPMS, etc
Mineral mapping



Tourmaline

(Na(Mg,Fe,Mn,Li,Al); Alg [Sic O45](BO3 )5 (O,0H,F),)




REGIONAL SCALE ANOMALY
~0.4%

Tourmalinization events are linked with granitic intrusions in metapelitic
host rocks, promoting a regional-scale anomaly

Tourmaline
avg %
0-0,32
0,32 - 0,43
043 048

W 0,48 - 0,59

o 0.59 - 0,91

09118

. 1.8-4,1

. 41-10

B 10-28

Il 28 -75

Alluvial sample_Segura Granite

giigifggiimii;i

Tourmaline ~60%




REGIONAL & LOCAL SCALE ANOMALIES

‘ » Composite Grains of Tourmaline needles and
Phyllosilicates (+ Quartz)

Tourmaline needles show different colours and

pleochroism, some develop a preferential orientation;

Probably represent different rocks affected by

tourmalinization events with or without structural control;

e Additional information:

. 2 mm - Composite grains have relative low resistance to
transport: very good proxies.

- Higher tourmaline concentration and grain size occurs in
host rocks close to Sn-W mineralised veins in Segura (Silva,
2021) and, in general, close to pegmatites (London, 2016;
Errandonea-Martin et al., 2022);

-
e

Local scale anomaly: Tourmalinization associated with
mineralised quartz veins and aplite-pegmatites;

Regional scale anomaly: Tourmalinization associated with
granitic intrusions; (hidden domes).




LOCAL SCALE ANOMALIES

- ur imprint -

¥ H_\\ * Composite Grains of Cassiterite and Tourmaline
VOl Different cassiterite grains with tourmaline needles:
Proxies to mineralisation

e Additional information:

-Cassiterite was identified in the host
metasedimentary rocks in the contact with the Sn-W
mineralised quartz veins (Silva, 2021)

Local scale anomalies: Tourmalinization asociated
with Sn-mineralisations (or very close host rocks)




REGIONAL & LOCAL SCALE ANOMALIES

\V 5 % GTurmallnlzatlon

[1 Turmalinization in Phyllosilicates
0 [ Turmalinization in Cassiterites

.
/

0 0,250,5 1 1,5 2

e — e —— {11




Tourmaline populations occurrence

Tourmaline
Types

Type 1
Type 2
Type 3
Type 4
Type 5
Type 6
Type 7

0 0,250,5 1 1,5 2

c_IKm

Tourmaline

Colour / Diaphaneity

Type 1

Type 2

Type 3

Type 4

Type 5

Type 6

Type 7

Dark Brown, almost opaque to
translucent or hyaline, some with

red tone

Dry green / Almost opaque to

translucent or hyaline

Light bluish grey/colourless,
hyaline; or, bluish green almost

opaque

Orange to red, translucent

Milky light green

Light rose to brownish pink /

Hyaline

Turquoise or emerald green /

translucent to opaque




FeO/(FeO+MgO)

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

Alluvial tourmaline from Segura (west side)

®Typel
Endogranitic to proximal deposits ®Type 2
®Type3
Proximal to intermediate deposits e 1ypc4
a,
[ ]
Distal deposits
. .
[}
(1)
[ )
1 2 3 4 5 6 7 8 9 10
MgO (wt%)

Spatial variations in granite-related hydrothermal mineral deposits
(adapted from Pirajno, 1992)

Tourmaline from granitic environments is typically enriched in iron
(Henry and Guidotti, 1985)

Tourmaline populations: relative average abundance

0 0,250,5 1 1,5 2




Alluvial tourmaline from Segura (west area)

000

Tourmaline populations: relative average abundance
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Alluvial tourmaline from Segura (west side)
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Tourmaline populations occurrence

Alluvial tourmaline Sn and Li contents
from Segura (west side) samples

-
@ ppm
€ wwEn_Trm_goiygont
Frochetion Mee
Fited Cormours
0-28
2842
4 as-73
- Ta-1w
w1
- o
-2
_EE
. -
.-

Sn and Li in tourmaline as proxies for mineralizing fluids
in ore deposits
(For further research)



Wolframite Cassiterite

(Fe,Mn)WO, (SnO,)




Wolframite

% N° Grains

0-5
5-10
10-25

| 25-50

B 50-75

L 15-100

I 100- 150

B 150 - 200

B 200 - 300

B 300- 400

B 400 -s00

I 500 -630

Exploration and occurances
) BalPb, occurance
% Ba/Pb, oxploration
LI, exploration
* Sn, occurance
® © $n, exploration
X So/W, exploration
» U, occurance

o Cassiterite + Quartz
+ Wolframite + Quartz

; 0 05 1 2 3 Aen

0 05 1

REGIONAL & LOCAL SCALE ANOMALIES

I 200 - 00
B 500 - 2000
B 2000 - 5000

Exploration and occurances
¥ Ba/Pb, occurance

% BaPb, exploration

0 L, exploration

# Sn, occurance

- Sn, exploration

(% Sn'W, exploration

* U, ocourance

e Cassilerite + Quartz
+ Wolframite + Quartz

2 3 4Km

Maps of the abundance by the total number of grains of : scheelite, wolframite and cassiterite; 606 samples data from SFM old surveys. reassessed under the MOSTMEG project



Frame the anomalies halos of alluvial cassiterite and wolframite from Segura

Heavy minerals
Gois-Segura Tin-Tungsten Belt Main Mineralisations Main Ore Minerals concentrates (max.

number of grains)

Sn-W/W-Sn quartz veins Cassiterite, Wolframite . .
Alluvial deposits:
S 26Kkm? Cassiterite: 5000;
egura m’) Wolframite: 630;
Sn bearing aplite-pegmatites Cassiterite Scheelite: 505
Sn -brecia and quartz veins Cassiterite
W . Wolframi Interfluvial soils:
Géis (30 km? W quartz vefns Wolfram!te Wolframite: 2276;
) W Squartz ve|n§ Cassi 9 ri/r\/mtf ) Cassiterite: 251;
-Sn quartz veins Cass.lter:ce, Wolfram'l;[e Scheelite: 70
assiterite, Wolframite
Sn-W brecia, stockworks and aplite )
(Scheelite)
Sn-W- quartz veins Cassiterite, Wolframite

Compiled from Viegas et al. (1988), Parra (1990), Inverno et al., (2007), Fernandes (2020), SSORMINP-LNEG data base and MOSTMEG].




Scheelite

(Cawo,)




REGIONAL & LOCAL SCALE ANOMALIES

Frame the anomalies halos of alluvial scheelite from Segura region

Scheelite (and wolframite) grains in detrital sediments associated with W mineralisations/occurences
Pan/heavy minerals concentrates
W Mineralizations / occurences Detrital sediments
Scheelite Wolframite
N° Grains
I o-s
= . Proximal alluvial
B 20 Segura region (average ~10- up to 505 up to 630
S e 15kg)
40 -50
Gl Sisson W-Mo deposit: scheel;
e Sisson W-Mo deposit: scheelte Stream sediments overlaying the
100 - 125 mineralised quartz veins and fracture- \ . .
S— mineralisation and proximal downstream 50-500 2
I 125 180 controlled zones (Canada) [from (15kg)
B 150200 McClenaghan et al. (2013)] g
B 200 - 250
B 250 - 300
I 200 - 505 Silicified zones and quartz veins with
scheelite, western part of the Central Stream sediments overlaying the to >250
Anatolian massif (Turkey) [from mineralisation; < 1.0 mm fraction upto :
McClenaghan et al. (2013)]
005 1 2 3 4

Km

Map of the abundance by the total number of grains of : scheelite; 606
samples data from SFM old surveys. reassessed under the MOSTMEG project



v Alluvial tourmaline and Sn-W ore minerals in target generation stage

- Minerals physical/chemical properties and concentration (anomalies) maps:

Constitute a baseline to further research on the metallogenetic systems of Segura; and
if complemented and integrated with other geological data can

Help to define prospective areas
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