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An Artificial Intelligence-driven Approach to Mineral Exploration in Botswana
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¢+ Global demand: exploration crisis

¢ Al foundations: remote sensing, geophysics, data fusion
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¢ Cost/time benefits: juniors vs majors
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Global Demand for Crifical Minerals
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¢ Energy transition drives
unprecedented demand for
Cu, Li, Co, Ni, REEs.

¢ Lithium demand projected >5x
by 2040; Ni/Co/REEs to at least
double.

¢ Botswana prospective for Cu-
Ni-Co—-PGEs alongside
diamonds.

¢ Forecast supply gaps of 30-40%
by mid-2030s.
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Exploration Crisis: Rising Costs, Fewer Discoveries >
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+ Global discovery rates have gone e e taragun et Kopata oo "
down 75% since 2010 despite higher S
spending. B

¢ Greenfield success rate ~0.02% (1 in
5,000 drillholes).

¢ Deposits under cover need new
geoscience and computational tools.

¢ Al offers systematic, data-driven
targeting.

Industry Average

Bond, 2025
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Juniors vs Majors in Discovery
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¢ >60% of discoveries in the past
20 years by juniors.

Share of Discoveries by Company Type
Western World, 1900-2018

¢ Maqjors focus on acquisitions;
juniors chiefly underfunded with
>90% failure rate.

¢ If the junioris incubated, the
failure rate is considerably lower.

In the last decade, 63%
of all discoveries in the

| Western World were [l Government
made by junior explorers.

¢ Alreduces risk and improves
financing potential for juniors.

¢ Partnerships enable
complementary strengths.

Visualcapitalist, 2024
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Artificial Intelligence in Mineral Exploration X
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Artificial intelligence
Knowledge base ] | Knowledge base ‘
~ User interface I

¢ Integrates geology, geochemistry,
geophysics, and remote sensing.

-
= Infergnoe N seveen]

¢ Technigues include Machine
Learning, ensembles, and Bayesian
frameworks.

¢ Outputs: prospectivity maps, ranked
targets with uncertainty.

¢ Confinuous refraining improves
decision quality.

Yang et al, 2024
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Remote Sensing and Geophysical Al 5
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¢ Hyperspectral/UAV imagery x =
mapped with Machine Learning. 6% T

--------
_____

Onboard kinematic positioning module for data georeferencing (rover)

¢ Alinversion of gravity, magnetics, VT T e

* transmitter/data

and EM improves subsurface O
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¢ Data fusion across methods [T ——— i |
reduces ambiguity.

— — Ground-based
E R # =
repeater
base

¢ Rapid screening focuses budgets 4-.:-. - [ o | e © () 0

for radar control,

on highest priority targets. — e

Flight height

Data processing unit Magnetic maps

Javan et al, 2024
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Data Fusion and Prospectivity Modelling ( BOTSWANA
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¢ Combines knowledge-driven A
models with Machine Learning. rOrT—

¢+ Features: litho-structural context, f”f“”:"”?"‘ff":s'f‘?f“,

basin architecture.

¢ Ensembles yield class probabilities
with uncertainty.

¢ Governance avoids over-fitting
and bias.

EP€ Artificial Intelligence/ML

Data Integration &
Cloud-based Inversion

Bell Geospace, 2024
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Select Companies Applying Al >
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¢ KoBold Metals: decision
theoretical targeting.

¢ Earth Al vertical integration,
higher hit rates.

¢ Planetary Al: Xplore method
for fransparent
prospectivity.

¢ Specidalists: GoldSpot, Mira
(geophysics, hyperspectral).

Mining Doc, 2024
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Case Study: KoBold Metals (Zambia Copper) o .

¢ Mingomba discovery: largest
Cu find in Zambia in a century.

¢ Al targeting confirmed in ~1
year of drilling.

¢ Portfolio learning enables
redeployment across districts.

¢ Algorithms prioritise drilling with
maximum information.

¢ Funded by Gates/Bezos with
$500M capital.

DIAMONDS rtLc
A

KoBold Metals: Three-Pillar Technology Approach

Geo-Science Data Aggregation Artificial Intelligence

ctor™ platform
« Efficacy of Information (EOI)
+ Uncertainty reduction
+ Predictive modeling

« Traditional geological expertise
« Field-based exploration
+ Experienced geoscientists

+ Geochemical measurements
= Geophysical surveys

» Historical drilling data
* Satellite imagery
+ Field reports

KoBold Metals Technology Platform

KoBold, 2024
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Case Study: Earth Al (Australia) >
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¢ ~/5% drill-hole success on Earth Al unveils six new mineral
Al-generated targets. prospects in Austraha

Staff Writer | March 26, 2025 | 9:07 a xploration Australia Cobalt Copper Gold Silver Tungste

¢ Satellite analytics + geological
Machine Learning + rapid
drilling.

¢ Cost reductions of ~80% via
tighter targeting.

¢ Data + execution integration
improves confidence.

Earth Al says it can move from detecting a prospect to drill-testing in just three to six months. (Stock
image generated with Al. By utaem2022 | Adobe Stock.)

Mining.com, 2025
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Planetary Al 'Xplore' (Botswanaq)

plore

Shaping The Future Of Mineral Exploration

['Streamlined prospectivity  Efficient mineral prospectivity evaluation is crucial for countries,
evaluation is a strategic  exploration and mining companies to unlock the potential of their

step towards unlocking the  mineral resources.

socio-economic benefits of . i - 5 -
mineral resources while | Systematic ideniification of areas wih igh soOKC BEEEEES

ensuring and :K,“:Fe fESACe

long-term national interest - minimize environmental and economic risks:
" i
Xplore incorporates 57 resource deposit
models to interrogate all available geological
data and interpret the geology. The deliverables | i
are area, region or country scale mineral {
prospectivity maps that are based on proven

knowledge based geological geological principles
models with cutiing-edge machine
lear ansparent

— Area/| reglon/country ——b

\Jahor}al Countrywide & regional ‘pre-competitive’
Geoliﬁglcal mineral prospectivity mapping

/!

Survey

Exploration
Company

Greenfields
Mining

\ Advanced
Company'

\ Brownfields’
Exploration Dept. ",

of operating mine

Planetary AI Xplore- provi'sion of services

M

Currently Xplore resource mapping has
been carried out across the globe for
both clients & as internal projects.
Xplore includes a geological database
for 45 countries.

Planetary Al Xplore supports
governments, explorers & mini
companies define and und;
resource value, pr
resource opy

¢ 57+ deposfr models 4 Mochlne Leomlng o’r bosm/coun’rry scales.

BOTSWANA
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¢ Semantic Al grounds Machine Learning in geological context: boosting accuracy, clarifying
uncertainty and elevating confidence.

¢ Transparent prospectivity maps with quantified uncertainty.

¢ Supports governments and explorers.

AMS 2025




Al Cost and Time Benefits N
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¢ Al narrows SeOrCh space, Case Study: Performance of Earth Al Compared to

Current Industry Average on Key Exploration Metrics

improves hit ratios.

Farh fd [l ik oulailvn drees e
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¢ Exploration cycles compress T el
with automation (4x faster).

¢ Discovery cost reduction up to

L)
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¢ Industry savings: $300B+ annually e e ey« Y
by 2035. ﬂm;‘ﬂ‘:ﬂmﬁmﬁm -"-“L""I'-‘:::flfﬂwl'mlr-m-nm

Koed on wrmpde af’ 1 mveral drogeerees from 4 seples piige dirilly - ol af pre-leacksiey sage
S0uCE SpElemig

CleanTech, 2025
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Differential Impact NV
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Juniors Maijors

¢ Al processes legacy datasets ¢ Portfolio-scale ranking and
cheaply. optimisation.

¢ Raises confidence, improves ¢ Standardised data pipelines
access to capital. enable comparability.

¢ Outputs are fransparent and ¢ Decision analytics quantify ESG
explainable. and reserve trade-offs.

¢ Al-ready datarooms enhance ¢ Al extends brownfields mine life.
transactions.

AMS 2025
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Botswana Diamonds plc (BOD): Strategy Overview ¢
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¢+ BOD applies Al to a national-scale
archive.

¢ Partnership with Planetary Al for
ground selection.

¢ Focus on polymetals and diamonds.

¢+ Objective: secure licences, drill-ready
targets, JVs.

AMS 2025



BOD Legacy Dataset (Scale & Composition) %
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¢ Covers ~225,000 km?, 383 GB data:
¢ ~375,000 line km airborne geophysics.

REPUBLIC OF BOTSWANA

¢ 606 ground geophysical surveys
¢+ ~358,000 soil sample results.
¢ ~32,000 drill logs.

¢ Data standardised and fused for Al.

¢ Coverage: Ngamiland, SE Botswana,
kimberlite terranes.

¢+ Enables unbiased province-scale ranking.

AMS 2025
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BOD Licence Applications: Al-Screened Results é

¢ Applications over ~7,500 km?.

¢ 11 polymetallic + 3 kimberlite targets
identified.

¢ Selection based on permissive geology
+ adjacency.
¢ Phased acquisition and drilling.

Cu-Pb-Zn (Besshi)
!\ Pb-Zn (MVT SEDEX) o

Pb-Zn (MVT)
Cu-Ni-Co (MAFIC)

AMS 2025



BOD's Competitive Advantage
e ()  BOTSWANA

Five Pillar approach

¢ Data. BOD already has an extensive database in Botswana and proposes to acquire
more across Southern Africa.

¢ Altechnology. BOD also has access to this through an alliance with Planetary Al Xplore,
which utilises a proprietary platform which unlocks mineral wealth with advanced
knowledge-driven prospectivity analysis combined with machine learning technologies.

¢+ Government relations. The ability to apply for and receive Prospecting Licenses. BOD
has a demonstrated track record in this regard in Southern Africa.

¢+ Field and commercial skills. Once a Prospecting License has been granted, the ability
to conduct field and other technical work to achieve a rapid commercial conclusion.
BOD has a proven track record in this area, as well as running a very tight and lean
company.

¢ Cash ...

AMS 2025
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BOD Pol tallic T ti E I "4
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¢ NgC] m||C] nd: CU-Pb-Zn—Ag i V, Ngamiland Copper, Zinc & Lead, Silver
Co, PGEs. g Rl oo Mgl

mineral potential (Vanadium, Cobalt,
Germanium, gold & PGE's)

‘ SE BOTSWO no: CU_NI_CO WITh Minerals formed via 4 different depo;!t
types enabling broad range of spatial
UlTrOmOfiC/meiC hOS-I-S occurrences and resource assemblages.
. . Histori-:aliybless well explorsd part of
Botsw ut interest in th egion is
‘ H|STO”C Zn_Pb_Ag reSOUrceS ra..pi(;.l\?naexp;r‘dinlgn c'»r’:/ieth lsnc»m: ;;:o:r?i‘;ing
. . K results to data.
validate predictions. I
Region example:
. Zinc/Lead/Silver/Germanium and Vanadium
r 2004 JORC liant sources of 2
¢ Next: geochem/EM to refine i tonnes @ 13 20/ togeiher with
o 3.3 million ounces of Silver.
drill collars.

AMS 2025



BOD Kimberlite Targeting (Example)
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¢+ KIM populations differentiated to
guide dispersion.

¢ Gravity lows + magnetics identify
prospective zones.

¢ Clusters distal from known fields
suggest new pipes.

¢ Captured in licence applications
for drilling.

AMS 2025



O

BOTSWANA

Al vs traditional methods: future of Al

AMS 2025



Al vs Traditional Exploration

M
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¢ Traditional: sequential activities, slow
feedback.

¢ Al: parallel hypotheses, probabilistic
ranking.

¢ Explainabillity supports disciplined
budgets.

¢ Higher conversion, lower discovery
cost.

DIAMONDS
—

TRADITIONAL vs. AI-BASED
MINERAL EXPLORATION

TIME

COST ACCURACY

TRADITIONAL

RASonly, 2025
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Possible Future State (2030-2035)

¢ District digital twins update
in real time.

¢ Autonomous UAVs/robotic
drills with acftive learning.

¢ Next-generation sensors
probe deeper cover.

¢ Geologists as data
scientists.

M
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Knowledge-driven Al Data-driven Al

1 1 '
1978 1990s 2006
PROSPECTOR

Expert system Shallow machine learning Dee|

ep
WY

........
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Knowledge-driven Al

Data-driven Al

Knowledge- and data-driven Al

IHS
Deep belief network  Large lar

Ye!
LX & » ’
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Knowledge- and data-driven Al

- 9
A = 2
10T Cloud computing ~ Digital twin
d Data
Knowled
Data mining
Expert system
Fuzzy logic Geological mapping

Tectonic setting classification
Discrimination of mineral deposit genesis

‘Shallow machine learning Rock and mineral identification

Mineral prospectivity mapping

Geophysical modeling and inversion

|

~ Deep learning

| 3D geological modeling
e —

—— Core logging
.hinr knowledge T
£

~=fnowledge graph Grade and tonnage estimation

Yang et al, 2024
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Policy, Investment and ESG Context N
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¢ Strategqic finance favours efficient
and successful commercial
discovery.

¢ Alreduces footprint by focusing on
the best targets.

¢ Auditable models aid permitting and
engagement.

¢ Botswana's stable jurisdiction
enhances the case.

Reliability

EY.com, 2024
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Conclusions and Strategic Outlook
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¢ Al reshaping discovery economics. L
¢ Botswana is an ideal testbed given the S
geology/data. &N .
¢ Juniors increase financing potential, | s
. . 3 5 . z 8
and majors gain optimisation. i
. . Q i
¢ Early adopters will dominate the next
cycle. C #4
Suiwpa) pos‘_,u;dt:\:g@\\" ; ‘”‘{i\\ﬁé
mpoauao\“\’ :g(\ *

Jrompu et

AMS 2025

Yang et al, 2024
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¢ James Campbell is Managing Director of Botswana Diamonds plc (a diamond development
company active in Botswana, South Africa and Zimbabwe and listed on London AIM and the
Botswana Stock Exchange). He has spent over forty years in the diamond industry in a variety of
leadership roles both in major and junior companies.

¢  Previous roles include Non-Executive Director of Shefa Gems (where he is still Technical Advisor); Chief
Executive Officer and President of Rockwell Diamonds Inc; Non-Executive Director of Stellar Diamonds
plc; Vice President - New Business for Lucara Diamond Corp, Managing Director of African Diamonds
plc; Executive Deputy Chairman of West African Diamonds plc and Director of Swala Resources plc
and Bugeco sa.

¢+ James also worked at De Beers for over twenty years; his roles included General Manager for
Advanced Exploration and Resource Delivery and the Executive Chairman Nicky Oppenheimer’s first
Personal Assistant.

¢ James holds degrees in Mining and Exploration Geology from the Royal School of Mines (Imperial
College, London University) and an MBA with distinction (and top student prize) from Durham
University. He is a Fellow of the Geological Society of South Africa, Institute of Mining, Metallurgy and
Materials, South African Institute of Mining and Metallurgy and Institute of Directors of South Africa. He

is also a Chartered Engineer (UK), Chartered Scientist (UK) and a Professional Natural Scientist (RSA). R T hﬁo/s:///jwiﬁer-%om/JAg!C”}
ps.//www.lInkedin.com/in/jamesancampoe

. . . . . . https://www.slideshare.net/JamesAHCampbelll
¢ James is also chairman and founding director of Common Purpose South Africa NPC (a not-for-profit oS v SO Com/ JamesCamabell JAE

organization that develops leaders who can cross boundaries and is synonymous with the terms
‘cultural intelligence’ and ‘leadership beyond authority'). CPSA celebrated its twentieth anniversary
in 2020. He was also a director, frustee and chairman of the Joburg Ballet for almost fiffeen years.
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