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Segura Mining Region (Polygon 1) and Southern Segura Region (Polygon 2)

Central-lberian Zone

Gois-Segura Sn-W metallogenetic belt

.

Extract from MOSTMEG map, not updated

Faults and dykes
Fault

Inverse fault
Fault, certain

“—— Fault, Certain, Left
Quartz dyke

~— Mineralized quartz breccia dyke (Ba/Pb)

~— Lamprophyre

~—— Tonalitic porphyre
Aplite/pegmatite dyke
Granodioritic porphyre dyke
Felsic and intermediate dyke
Mafic and intermediate dyke

Inactive Mines and occurrences

Ba+Pb in Qz load
Ba+Pb mine, inactive

Pb mine, inactive

Qz load with cassiterite (Sn)
5Sn mine, inactive

Sn/W mine, inactive

B @@«

Li mine, inactive

U ores in granite

=@ Sn-W veins

Lithology

[777] Pegmatite

- Fine grained ite g

I Tonalite

[I Cordierite-biotite granites

[ Porphiroid granite

[E2 Porphyroid biotite granites
Cenozoic

I Greywackes

I siates and greywackes, MTF; Upper Member
- Slates and greywackes, MTF; Lower Member

Metamorphic boundary

~ - - - - Contact metamorphism aureole (silimanite+cordierite isograd)

v" Complex Geological setting:
Superimposition of Geological /
Metallogenetic/ Tectonic Events

v" Complex Mix of Sources in the
Alluvial Deposits

Extract from Geologic map of Iberian Peninsula, scale 1M:
https://geoportal.lneg.pt/mapa/#



Representativeness and Mineral Assemblage of Outcropping Lithotypes

Complex Mix of Heavy Minerals Sources in the Alluvial Deposits

v Granites

v SGC metasedimentary rocks
v Sn-W hydrothermal peribatholitic veins (up to 10-50 cm x

1300 m; filing tensile cracks)
v Contact metamorphichalo rocks ’
* Tourmalinization, silicification + arsenopyritization (cm-dm) in host rocks;

v’ Ba-Pb-Znintraand peribatholiticveins;in
tectonicstructures (upto3 m x 2500m) v" Sn-bearingaplites/quartz lodes

v" Mineralized quartz-breccia veins v" Li (-Sn) aplito-pegmatites (upto< 15 cm x 300 m)

v’ Several barren veins and dikes

A



Alluvial Heavy Minerals Selected to Study

Mineral fingerprints & footprints _ Sn and W Mineralisations

Cassiterite, Wolframite and Scheelite: Sn-W ore minerals; indicators of Sn - W ore deposits;
Rutile (Anatase and Brookite): proxies to Sn =W mineralisations;

Additionally: Tourmaline, Garnet and other Heavy Minerals.



Scheelite, Wolframite and Cassiterite Grains Abundance Maps

Wolframite Cassiterite |
o gy
s /
;
-
v
.«/
o .
N° Grains
o5 o i o .
" N® Grains N° Grains
[ 10-20 | 05
[ 20-30 ; 5-10 624
30-40 : =28 1-2
40 - 50 { 25-50 5.5
5075 50-75
] 7-20
75-100 | [ 75~ 100 g
100 - 125 \ [ 100- 150
[0 125150 0 [0 150200 [ 50-100
[ 150-200 . I 200 - 300 [ 100-300
I 200 - 250 ol I 300 - 400 I 300- 800
I 250 - 300 I 400 - 500 I 500-2000
I 300 - 505 i I 500 - 630 I 2000 - 5 000
-}

Maps of the abundance by the total number of grains of : scheelite, wolframite and cassiterite; 647 samples data
from LNEG old surveys in which are included the samples from Polygon 1 and 2 (reassessed under the MOSTMEG
project)



Ore Mineral Grains Abundance Maps
Wolframite

Cassiteri:g:_g.;

N° Grains

4 0-5
! 5-10
10-25
. 25-%0
[ s0-75
3 B 75- 100

P 100-1%0

o\ B 150 - 200

3 B 200 - 300

I 200 - 400

/ B o0 - 500

; B 500 - 620

Maps of the abundance by the total number of grains of: scheelite, wolframite and cassiterite; 647 samples data from LNEG old surveys in which are included the samples from Polygon 1 and 2.
reassessed under the MOSTMEG project; attempt to adjust with an extract of Mapa metalogenético de Extremadura, scale: 1:250000 (IGME, 2007).



The Alluvial Samples Selection

0,25 0,5

Location of the 69 alluvial samples from the Polygon 1 studied in Location of the 35 alluvial samples from
MOSTMEG: black dots; Location of the additional 43 alluvial samples the Polygon 2 studied in MOSTMEG.
studied by Grdcio (2020): red dots.



Identification _ Semi-quantification_ Characterisation of Heavy Minerals

v Under binocular microscope

e Alluvial Heavy Mineral Regional Assemblage:

cassiterite, wolframite, scheelite, gold, cinnabar, sulphides, barite, galena. rutile, anatase,
brookite, tourmaline, garnet, zircon, andalusite, ilmenite, iron ox., topaz, biotite,
muscovite, apatite and sulphides among others.

* Mineral grain populations based on physycal properties:
colour, habit, luster, zonation, diaphaneity, mineral

inclusions...

* Relative mineral and mineral populations abundance:
V:(0,01- 1 %); R: (1 -5%); P: (5—25%); Md: (25 —50 %); A: (50 -
75 %); M: (75 - 100 %); (adapted from Parfenoff et al., 1970).

Calculations carried out with Average (%) values;




Polygon 1_Distinct Sources

Granite SGC Sn-W
% Gold; 0,08
% Muscovite; 0,46 % Cassiterite; 0,08 7% limenite e Gold: 019
5% Scheelite; 0,08 ® % Tourmaline oltt; 0.
. % Tourmaline; 0,37
u % Garnet ‘
# limenite; 11,02
% Andalusite; 0,45 . % Topaz; 0,19 " menite: 11.19 % Tourmaline; 0,37 T wmotite; 037
% llmenite; 13,79 % Iron Oxides R . / il
% Anatase; ILINI\- + % Silimanite; % Gamet; 0,37 i =% Tourmaline
% Monazite %5 Andalusite; % Leucoxene [NMG); | % limenite -
% Apatite Bl % Tourmaline % Biotite
% Zircon W % Gamet % Gold; 0,16 7% Iron Oxides
% Monazite; 0,46 __| u % Rutile [ % Leucoxene (MGN) % Wolframite
= B% Anatase 7% Iron Oxides % Apatite
% Leucoxene (MGNJ; % -
=% Andalusite 1:';:( ) % Zircon tew. (NmG}; 4 5 % Zircon
—_— T - = % Rutile 5% Sulfides; 0,165 . ) % Uni. Minerals
et 1S - N i / % Rutile
% Barite [ % Brookite % Topat: 4,72
% Muscovite W% Anatase % Iron Owides; 45,91 W% Anatase
% Gold % Andalusite % Topaz
B % Cassiterite % Rutile; 0,19 1% Silimanite % Sulfides
% Scheelite % Zircon; 0,19 7% Topaz % Leu. [NMG)
% Iron Owides; 36,64 1% Leucanene (NMG) Wkl
% Gold W % Cassiterite
% Zireon; 0,16
% Apatite; 0,16
sn-Li % Muscovite; 0,10 Pb-Bg-% Cassiterite; 0,10 W-5n
% Gold; 0,10
% Lim, Pyrite, 0.28 % Lim, Pyrite; 0,39
% Tourmaline, 0.28 % Scheelite; 0,10
% Cinabar, 0.14 % Gamet, 0,28 % Yopm: 040 % Tourmaling; 0,39 o % Lim. Pyrite
% Baryte; 0,46 % Scheelite; 0,08 o i
7% Lim. Pyrite % Epidote; 0,38 " = o limenite
pidote; 0, % Gold; 0,08 ~—___% Biotite; 0,39 m % Tourmaline
. 0% limenite % limenite; 11,45 % Tourmaline; 0,38 % Anatase; 0,46 o
. B% Toumaline % Brookite; 0,10 % Gariict; % limenite e oroo % Gamnet
N % Rutile; 0,10 0,38 1% Epidote o0 = % Biotite
b W% Garnet % Anatase: o % Rutile;
N et % Tourmaline % Iron Oxide
[1% Iron Oxides | 7,16 ot
' Apatite; 0, n t
% Gold, 0.14 \\ % Wolframite % Garnet % Zircon: 0,08 ‘olframite
\ 1% Apatite % Wolframite; 0,38 % Biotite % Zircon
4 % Iron Oxides % Un. Minerals
4 1% Zircan . i
| m % Wolframite W % Rutile
D% Uni. Minerals " -
% Topaz, 0.14 & \ % Apatite % Broakite
W% Rutile 1% Zircon W % Anatase
D% Brookite W % Rutile W % Baryte
% Iran Oxides, muJI m% Anatase 5 % Brookite % Gold
/ 1% Topaz % Anatase B % Cassiterite
/ B%Baryte %Topaz % Scheelite
/
/ [1% Gold 5% Baryte % Iron Oxide; 67,72
W% Cassiterite % lron Oxides; 66,79 1% Muscovite
% Brookite, 0.14 8% Scheelite % Gold
. 1% Cinabar W % Cassiterite
% Scheelite

Pie charts of six samples chosen as examples of alluvial heavy minerals (Polygon 1) collected in areas under the influence_of specific lithologies to alluviums: Segura Granites; SGC
Metasediments; Sn-W Mineralised quartz veins; Sn-Li Mineralised aplite-pegmatite veins;; Ba-Pb-Zn mineralised quartz veins; W-Sn Mineralized quartz veins




v
Q.
s
3
S
2
—_
S 9
Q5
< €
g%
QN
kH
(R
>3
<4.a
- 9
G\.
<
RS
£
SQ
Q0
IS
~ <
= O
Qg
()3
3
avyg
N—
S o
O
SE
gVI
g
2=
£
S
S
>
Y]
vy

Cassiterite

avg %
0-0,094
0,094 - 0,27
0,27 - 061
061-12
12-25
m25-48
. 48-91
o1 -17
17 - 33
33 -63

Scheelite
avg %
0-0,017
0,017 - 0,025
770,025 - 0,042
90,042 - 0,083
9 0,083-0.18
0,18 -041
041 -0,95
mmo095-22
mm22-53
5312

Anatase
avg %

0-0.047

0,047 -0,13
013 -029
W o029-057
Emos57-11
-z
z2-37
El37-69
5913
. 13- 23

Wolframite
0
g
0,16 -0,22
0,22-0.24
[ 0,24-03
N 0,3-045
W 0,45-0,87
0,87 -2
-5
ms-13
I 13-34

Rutile
avg %
0-0,041

0,041 - 0,061

0,061 -0,1
0 01-019
9 0,19-0.36
W 036-0.71
Emo71-14
Em14-29
Em29-6
Em6-12

Brookite
avg %
0-0,017
0,017 — 0,025
0,025 - 0,042
0,042 0,08
0,08 - 0,16
170,16 - 0,35
0,35-0,77
E.O0,77-17
B 17-38
2884 00,2505

Tourmaline
avg %
0-0,32
0,32-0,43
0,43 048
1 0.48 - 0,59
059 - 0,91
. 091-18
N 18-41

Garnet
avg %
0-0,14
0,14-0,21

©0,21-0,24
1 0,24-03
N o03-045
N 0,45-0,77
. o0,77-1,48
. 1,48 -3,07
I 3,07 - 6,61
I 6,61 - 14,47



Cassiterite grain populations

v 7 (+2) populations based mainly on their color




0 0,25 0,5

Cassiterite Grain Populations

v 7 (+2) populations based mainly on their color

GCassiterite
Types
I Type 1
I Type 1a
I Type 1b
I Type 2
N Type 3
Type 4
Type 5
Il Type 6
B Type 7

0 0,25 0,5

QCassiterite
Types
I Type 1
I Type 1a
B Type 1b
I Type 2
N Type 3
Type 4
Type 5
I Type 6
I Type 7




v 4 Groups based on their habit (7 populations)

Finetocoarse

Finetomedium

Rutile Grain Populations

—

Rt_A
Prismatic
(black, red)
Rt_B ® V)
Anhedral iy ]

(black, red and brownish red)

Rt C

Anhedral oracicular
polycrystalline aggregates
(honey, reddish brown)

111
By =0.50 E1D - 0,40

Rt D
Bipyramidal and others euhedral
undifferentiated

(black brownish red, red;

E(ny = 0.40

(101) _
By =027

3

Rutile habit draws adapted from Barbosa et al. (2017)

O Rutile

Groups
- Group A
B GroupB

Group C

- Group D

O Rutile
Groups
- Group A
B GrouwpB

Group C

- Group D




Anatase Grain Populations

v’ 2 populations based on their habit:

Type 1: Bipyramidal

XR

Type 2: Basal

Great color variation, but shades of blue and brown are dominant

Anatase
Types

I Type 1
I Type 2

Anatase
Types

I Type 1
I Type 2




Brookite Grain Populations

v 2 populations based on their color

Brookite 1 (orange, brownish orange)

Brookite
Types
[ Type 1
[ IType2

Brookite 2 (orange, greenish yellow)

Brookite
Types
[ Type 1
I Type 2




Tourmaline Grain Populations

v’ 7 populations mainly based on their color

Tourmaline Tourmaline

Types Types
Type 1 Type 1
Type 2 Type 2
Type 3 Type 3
Type 4 Type 4
Type 5 Type 5
Type 6 Type 6
0 025 05 1 1.5 2 Type 7

Type 7

[ - . E— )0




Garnet Grain Populations

v’ 2 garnet populations

Type 1: Euhedral, Spessartine-almandine with mineral
inclusions: ilmenite (Mn), monazite, zircon; quartz....;

v -

Garnet
Types
.| Type1
[ Type 2

Garnet|
Types
.| Type1
I Type 2




Garnet (EPMA)

©295-63 Gt1 Contact Salv. Extremo

®295-73 Gt1

®295-311 Gt1
®295-323 Gtl

@® Contact Salv. Extremo
®295-311 Gt2

Garnet Grain Populations

Alluvi Ga

295-312 Gt2
® Garnet-cordierite GP ®
[ ]
L)
0'5 . .
Garnet-Cordierite-GP
Type 2
‘ [ ]
Garnet 00 =
Types 0.5 0.6 0.7 0.8 0.9 1.0
g g::; Fe/(Fe+Mg) (apuf)

+ 0 v | BIOTITE +CORDIERITE £ MUSCOVITE GRAMTES WITH ALKALI
9 + @ | FELDSPAR MEGACAYSTS

NON- PORPHYRITIC TWO - MICA GRANITES
MEDIUM-GRAINED APLITE GRANITES AND LEUCOGRAMITES
° OTHMER GRANITES AND GRANODIORITES
] ! - GARNET CORDIERITE GRAMITE PORPHYRY
P2l 2- OUTER FINE ~GRAINED PORPHYRY
7
DOLERITE DYKE

S6e 0 3 ioke @ METAMOAPHIC ROCKS [SLATES AND METAGREYWACKES |

Garnet from Cordierite Granite Porphyry dyke associated with the Cabeza Araya Batholith (Corretgé and Suarez, 1994)



Composite Grains of Sn-W Ore Minerals & Quartz

N N

o .
N° Grains N° Grains
0-5 0-1
5-10 {=2
10-25 2-7
25-50 7-20
. 50-75 20 - 50
[ 75-100 [ 50-100
[ 100-150 [ 100 - 300
[0 150200 [ 300 - 800
. . [ 200-300 I 500 - 2000
Inactive Mines and occurrences B 300 - 400 I 2 000 - 5 000
@ Ba+Pbin Qz load - 400 - 500
%) Ba+Pb mine, inactive I 500- 630
(% Pb mine, inactive
®  Qz load with cassiterite (Sn)
(%) Sn mine, inactive
) Sn/W mine, inactive )
&) Li mine, inactive o Cassiterite + Quartz
o o mormre ® e Cassiterite + Quartz + Wolframite + Quartz

+ Wolframite + Quartz

J 0 05 1 2 3 4Km 0 05 1 2 3 4Km

Distribution of composite wolframite/cassiterite and quartz grains projected on the Maps of the abundance by the total number of grains of wolframite and cassiterite; 647
samples data from LNEG old surveys in which are included the samples from Polygon 1 and 2. reassessed under the MOSTMEG project




Composite Grains of Cassiterite or Phyllosilicates (+ Quartz) & Tourmaline, and Sulphides

e Sulfides

I Unidentified

BN Galena

I Chalcopyrite
Pyrite

OTourmalinization

[]A with phy
[ Associated with cassiterites

°

Tourmalinization: Sn-mineralisations; wall-rocks
alteration or along the vein-wall-rocks contacts?

s

Sulphides: Sn-W and Ba-Pb, mineralisations.

Cassiterite + Tourmaline

Galena




Segura Southern region (Polygon 2) Mineral Average Abundance Maps
(total: 35 samples)
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Cassiterite Grain Populations

GCassiterite Cassiterite
Types Q Types

I Type 1 I Type 1
Bl Type 1a Il Type 1a
I Type 1b I Type 1b
Il Type 2 Il Type 2
N Type 3 I Type 3

Type 4 Type 4

Type 5 Type 5
I Type 6 I Type 6
B Type 7

B Type 7

— Km




Rutile Grain Populations

Rutile

O Rutile
Groups .~ Groups

- Group A - Group A
- Group B - Group B

Group C Group C
I GroupD I GroupD

0 0,25 0,5 1 1,5 2

Km




Anatase Grain Populations

Anatase
Types

I Type 1
I Type 2

Anatase
Types

I Type 1
I Type 2




Brookite Grain Populations

Brookite
Types
[ type 1
[ 1Type2

Brookite
Types
[ Type 1
[ IType2




Tourmaline Grain Populations

O Tourmaline
Tourmaline Types

Types Bl Typet
Type 1 B Type2
Type 2 B Type3
Type 3 B Type4
Type 4 Type S
Type 5 Type 6
Type 6 Type 7

Type 7




Garnet, Sulphides and Composite Grains of Cassiterite or Phyllosilicates & Tourmaline

~~ Garnet -~ Garnet

Types Types G Tourmalinization
Type 1 Type 1
[ Type 2 [ Type 2 [ Associated with phyllosicicates

[ Associated with cassiterites




Main Indicator & Pathfinder Minerals & Mineralogial Vectors

Metasediments
Increase of Fe Ox. Hydrox, altered minerals (+ slate

lithoclasts).

Granites

Tourmaline abundance increase in association with Mineralisations
rutile, garnet (almandine), ilmenite, andalusite, zircon, Cassiterite, wolframite;
biotite and muscovite. Cass+Tour (+ Cass+Qz, Wolf+Qgz, sulphidess.l.);

Increasing in mineralogic and mineral populations Increasing in mineralogic and mineral populations variability.
variability;

Metassomatic ContactHalos.|. ‘ ’
Scheelite, garnet (spessartine).

(Li-)Sn Magmatic Sn-W Hydrothermal

Tourmalinization s.|.
Tour+Phyllosilicates (xQz)
(associated with hydrothermal Sn-W veins?)
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