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The Project Workflow and Strategy
Create and
. ) implement the
Focus on commodities Understand the mineral communication
with considerable value potential of Nigeria strategy:
and growth potential
The NMRDSS
as the most
Important
Identify relevant commaodities Instrument
 Topography
» Geology
* Minerals / sl
* Geophysics Create mineral potential maps — | i
- Tectonics ° 5 o i
* Mining 25 I = s
- / - *§ o > c
|dentify target areas e 25s
S =
/ D_
y
Rank the target areas
Mineral ;
|
licenses Create passports
« The NMRDSS
/ « Dedicated events
Market the targets » - Public conferences
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Grilf of Guinea

Identification of economically important Commodities
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r?{ Map of Metallic Minerals and Metallogeny of Nigeria
1:2,000,000
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Shows the dependencies between
the minerals and space and time

The metallic minerals of Nigeria:
Locations of >2000 mineral occurrences
verified: Sn, Nb, Li, Ta, Au, Pb, Zn, U

Critical minerals lists EU and USA
considered

The project commodities are: Sn, Nb, Li,
Ta, Au, Pb, Zn, U + considerations for
REE, PGE, Ni, Cr
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The backend database — developed since 2019

<r *

! MIS - Nigeria = [m} X
File  Administration  Modules Help
N . a customized d g ” product, designed and developed b b k
Nigerian Mineral Resources QOVONQEOD® p 9 P y @Q
Decision Support System - NMRDSS Version: 1.0.8717 (13.11.2023)
Geology ASM Data ASM Field Work Data System Administration
| Geological Map 1:2M ] | Buying Centres I | Mine Sites | I Change Password |
Economic Geology | Cooperatives | | Observation Points | | Lookup Tables |
| Mineral Occurrences l | Mine Site Monitoring I | Hard Material Samples L | User Administration |
| | S T

| Mining Cadastre | | Analytical Certificates
Dacnens Goophysics / Geochemistry, s s |_AeIYtical Rosults |
- G “"7% '
. = BT R A

| Published Documents | Geophysical Datasets

P L s TR,

Unpublished Documents

Ny W s - L = cces g pu

: Spatial Data

i,
r
G
7

beok

», Y
7



&

4}“.4
=

From Data to Mineral Potential Maps

Using Artificial Intelligence (Al)
for data analysis.

Preconditions for Al application are
diverse and accurate data

Deep understanding of the

Metallogeny:
What Mineral is Where and Why?

.

The algorithms have to consider
knowledge.

M

advongeo®

Geo-
sciences

Knowledge driven approaches

Good

Results

Poor

Poor Results Good

Date driven approaches
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Verification of mineral occurrence data

Artificial Intelligence (Al) analyses
the location of the mineral

occurrences in relation to I 'Wréngloca“O”Ofa.

® .. Au occurrence

(potentially) controlling parameters:

« Accurate locations are crucial

* \Wrong locations lead to wrong “Al
- knowledge” and wrong
Interpretation results
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‘ Base Data

s Mineral
ry Elevation Model
e T Occurrences
e R < ,5 Y
.'. 3
TR

[ Training Data

| |
‘ Locations & Grades
| Other Parame ters

ata In

Calibration

fa 2 Verification

T Networks / Validation
redictive Maps

Separate maps for different
commodities and tectonic
domains.

rrrrrrrrrrrrrrrrr

(Dependent Variable) |

The Al application workflow

Artificial Neural Networks
Implemented in Beak’s advangeo
prediction software.

Consideration of knowledge using
spatial dependencies:

* Distances from/ to faults

» Distances from/ to intrusives

* Host rock lithology
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The Metallogenic History

Cenozoic

Ta, Li, Sn Au, Nb, Ta, Sn in placers
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What we see today
has a long history.

Further block tectonics,
basaltic vulcanism,
lateritization and erosion

Formation of terrace and
recent alluvial placers,
and of residual minerali-
zation in latentes
Formation of U infiltration
mineralization.

« > 3,000 My of history

* Divers and multi-stadial

« Commodities have been re-
distributed several times
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Cretaceous

Ta, Li, Sn

Jurassic
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Erosion and further rifting

The Metallogenic
History

Formation of sandstone
hosted U infiltration minerali-
zation and of structure and
carbonate rock hosted Cu,
Pb, Zn, ba mineralization

Block tectonics, initial rifting,
8 formation of alkaline and
; granitic ring complexes

Re-distribution of pre-existing
mineralisations: Pb, Zn, Cu,
Ag, Sb, 5n, Au, Li, Sn, Nb,
Ta Formation of alkaline
complex related mineralisa-
tions: Li, Sn, Ta, W, REE
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The Metallogenic History

Lower Paleozoic - Neoproterozoic
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Syn-tectonic and posttectonic
granitic intrusives and pegmatites

Re-distribution of pre-existing
mineralizations: Pb, Zn, Cu,

Ag, Sb, Sn, Au

Formation of granite and pegma-
tite hosted mineralizations: Li,
Sn, Ta, W

Greenstone belts and migmatite-
gneiss complex

Mafic and ultramafic infrusives,
orthogneisses

Structure related, stratiform, disse-
minated and stockwork type
sulfides and native gold: Pb, Zn,
Cu, Ag, Sb, Sn, Au
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The commodity favourability maps were calculated using artificial
neural networks (ANN) as follows:
1 of dity into genetic groups
in defined project arsas.
2. ldentification of reference mineral occurrences for each group
and each project area (the " yes pmns)
3. Training of ANN using the yes” ponts nthe context of the
= P y) location 9 Y. mag!
Transitional and model, as
Tectonic 4. Application of the trained ANN to the entire project area.
Domain 5. Creation of the favourability map in a scale between 0 |
+  (no favourabdity) and 1 (highest favourability).
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Favorability for Gold in
Metamorphic Belts
Western Domain, Nigeria

Mode! Quallty Parameters (Model Number 031)

Histogram of ait ul Histogram of
Data Points .| TraningData
] 1°
& =
Histogram of all data ponts:
Maximum should be as far to
ol leration and the left as possitle.
| Error curve Histogram of the “yes” points:
a0 Maximum should be as far to
) the right as possible.

lterations and error curve:
lower errors indicate better
modeis

Data processing Scheme
Artificial Neural Networks (ANN) based Mineral
Predective Mapping Workflow
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Favorability for Gold in
Metamorphic Belts
Western Domain, Nigeria

Data Capture
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Favorability for Granite Related Gold
Western Domain, Nigeria

Modgel Quallty Parameters (Model Number 032)

» Histogram of all - Histogram of
Traning Data

- Data Points -
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’ Histogram of all data points:

Maximum should be as far to
Iteration and the left as possile.
Eror curve Histogram of the “yes” points:
i Maximum should be as far to

|

|

} "\ the right as possible.
| Iterations and error curve:

“ lower erors indicate better
| modeis.

Data processing Scheme
Amﬁcial Neural Networks (ANN) based Mineral

Kaduna
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The ity maps were
neural netr«x‘ks (ANN] as folons

using artficial

into genetic groups
in deﬁned pm’ea areas.
2.

mneral for each group
and each pcqec: area (the * yes polnts)
3. Training of ANN using me 'yes” points in the context of the

) location i (
tectonics. |Iﬁ’|0|OglE'S and elevation model, as apphcable "

4. Appiication of the trained ANN to the entire project area.
5. Creation of the favourability map in a scale between 0 I
(no favourabiity) and 1 (highest favourability).

The colour indicates the degree of similarity between the properties
of the “yes” points (known occurrences) and each grid cell ata
scale between 0 and 1.
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The y ity maps were
neural networks (ANN) as follows:
1.Cl ion of

in defined pvojem areas.
2

mineral
. and each pcqecx area (the yes ponnts)
3 Tramning of ANN using the 'yes” points in the context of the

using artficial
into genetic groups =

for each group

o
pal

ion
!ectomes Inholog)es and elevation model, as apphcab!e
' 4_ Application of the trained ANN to the entire project area.
5. Creaton of the favourability map in a scale between 0

(no favourabidity) and 1 (highest favourability).

The colour indicates the degree of similarity between the
of the “yes” points (known occummences) and each grid cell ata
scale between 0 and 1.
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Favorability for Lead & Zinc
Benue Trough, Nigeria

Mods! Quality Parameters (Mode! Number 002)
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Data processing Scheme
Artificial Neural Networks (ANN) based Mineral
Predective Mapping Workflow
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Favorability Map for Primary Tin in
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Histogram of the “yes” points:
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Data processing Scheme p u

Artificial Meural Networks (ANM) based Mineral

Predective Mapping Workflow
The commadity favourability maps were calculated using artficial Raas b
neural networks (ANN) as follows:

€ 1. Classi ion of i into genetic groups
in defined project areas.

2. ldentification of reference mineral oceurrences for each group
and each project area (the “yes™ points).

f: 3. Training of ANN using the “yes” points in the context of the
(potentially) location ing - radiometry,
tectonics, lithologies, and elevation medel, as applicable.

4_ Application of the trained ANM to the entire project area.
5. Creation of the favourability map in a scale between 0
{no favourabiity) and 1 (highest favourability).
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Target identification/ ranking:

Example hard rock Gold

ldentification / evaluation criteria:

Current/ historic mining?

* Number of mines in the cluster?
Size of mined area?

High favourability area?

Shist belt composition?

Placer mines around?
Exploration data?
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Legend

Mineral Occurences (without Placers)

O Gold (Au)

Muclear Fuel (U)

Gold (Au) Targets
Rank Score

== 45

== 40-44
== 35-39
== 34-30
=30
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Bass Matals (Pb, Zn, ba)
Rare Metals (Ta, Li, Sn, Nb)

Tin (S$n) Targets
Rank Score

== 31

== 2530
==20-24
==15-19
=15

Lithum (Li}-Tantalum (Ta)-Pegmatites Targets
Score

>=30

>=25-29

==20-24

>=15-19

=15
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Lead (Pb)-Zinc (Zn) Targets
Rank Score

==35

==30-34

==25-29

==20-24

=20
Uranium (U) Targets
Genetic types
) 1+  sandstone hosted
[]2 Phosphate related
::} 3 Granite relatedMydrothermal

» 4 Accessory minerals
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Prospectuses

For the high-ranked targets

Summary of information

regarding:

* Prospectivity

* Infrastructure

* Labour & supporting
Industries/ services —

» Natural environment " TARGET PASSPORT ==

* Land use/ land cover

« EXxisting tenements

The selection of target is due tothe big number of hard rock occurrences, placer mines and
prospectivity indicated by the favourability map. it is located between two large towns with
very good infrastructure, induding highways, airports, and nationaf tran. iongrid. The
area belongs toone of the recent most attractive areas for goid in Ni ithir
favourable gedlogical setting. Avaiability of data for the site poses a unique chance for the
iscovery of vast undercover depaosits.
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15 Kilc

15,1 Kilometers

Mines
©  Hard Rock
Placer Au

Au Targets

Au 1: Ife-llesha

Transportation
Au ~—— Primary Roads
— Other Roads

Power Grid

—e— Power Lines

Drainage System

A LB
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12 Kilometers )

Mine Sites
O Hard rock Au
Placer Au

Au Targets  Favourability
Au 1: TfeTesha \alye
0,001

Mine Sites Mineral Rights (11.2023)
( Hard rock Au
Mines Lineaments Rock Units License Type
Populated Places s e oo st o
W Towns O Hard rock Au Lithological boundary- diffuse ok i AU Ta I'getS Mining Lease
= Villages A ‘l:r\gifig_h, o A o Au 1: Ife-Tlesha Quarry Lease
Topography A 0, tog, Sym tectonic grante s

| Small Scale Mining Lease

Prospectuses — a
summary of data

Mine Sites
Hard Rock Au
Placer Au

Au Targets

l ' Au 1: Ife-llesha

VD1 Magnetic Signal
Value
36,74

-27,92

Ogun

[ tfe-Tiesha Au Target
States

3 country
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Marketing

The NMRDSS

National events

Existing tenement owners
International events
Targeted invitations to
selected potential investors
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Phone
Mail

Web

Thank you for your attention

a9t beok

Dr. Andreas Barth,

+49 3731 781350 . .
Luls Pizano

postmaster@beak.de
andreas.barth@beak.de

luis.pizano@beak.de on behalf of a big team.

http://www.beak.de
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