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v We are going to look at the CAOB
through one explorationst’s eyes — me

v We will assess its exploration maturity
<» Explore-ability
<» Metallic discovery opportunities

v Discuss government actions and
policies that can realize responsible

GD resource growth in Mongolia



Level of geologic/geopolitical complexity
Exploration knowledge maturity
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EXPLANATION

Porphyry copper
Status

o New deposit

8  Deposit known in 2005

- New prospect

4  Prospect known in 2005
Porphyry copper tracts
Age

Neogene
- Paleogene
- Mesozoic
- Paleozoic

an Belt

ANCe:
C] Plates

South American Plate

Source: Hammarstrom, 2022

Metallogenic tract maps with ranked
prospectivity, based on systematic and unified
research efforts, usually government agencies.

Helpful guides to estimate overall metal
endowment and undiscovered resources.

Explorationists should be aware of such tools,
understand how they are built, and also be
ready to challenge them with new ideas and
concepts.

We are not at this level in the Central Asian
Orogenic Belt:

» Considerable scope for collaborative G2G
research and basic data acquisition

> Research partnerships with industry where
new exploration licenses are available will
lead to new discoveries
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Subduction-Accretion Complexes

Devonian, Carboniferous and Permian

East Europe
(or Baltica)
Craton

Middle Cambrian to Silurian

Vendian to early Cambrian

Cambrian to Ordovician oceanic magmatic arc

>M "golla
oroclme

Pre-Altaid continental crust

Balkalides and pre-Uralides

Craton

Source: Han and Zhau, 2017

Does this look more complicated and difficult to explore than the Andean belts?

Most of the largest and most important metal deposits (excluding REE giants)
formed in a window approximately 410-200 Ma, typical orogenic time frame
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The Central Asian Orogenic Belt is largely contained
within Russia, Kazakhstan, Uzbekistan, China and
Mongolia; with smaller tracts through Ryrgyzstan and
Tajikistan.

What kind of metal deposits were sought during
intense Soviet exploration campaigns?

What areas were overlooked during the Soviet era?

What countries have been most open to modern
exploration, for a sufficient amount of time?

What is the level of exploration maturity?



What tracts have high metal system preservation
potential; i.e., regions of “soft collision” and minimal
uplift?

What exploration surveys have been completed at
sufficient extent, detail and quality? (and made publicly
available)

What is the optimal exploration survey mix for each
terrain/deposit type?

What government licensing, regulatory and support
institutions are in place to assure new discovery and
development success?




Uzbekistan - An Emerging Exploration

Frontier?

Modified from Seltmann et al., 2020

64° El 68° E
\Iran

International border
and country name

City

Kilometres

Muru ntau
Amantaitau A

Afghanlstan

72| 769 | 80°E|

Northern Tien Shan
'Older’ magmatic arc and
Proterozoic basement

Middle Tien Shan
Valerianov-Beltau-Kurama
magmatic arc

Southern Tien Shan
Fold & thrust deformed
accretionary complex

Lake
Issyk-Kul

Major Ore deposits

A Porphyry copper gold
4 Skarn copper-gold
© Epithermal gold

A Sediment-hosted
orogenic gold

Kazakhstan
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DIVERSE TIER-1 ASSETS

» Muruntau — orogenic gold
~100 Moz I+l

288 Ma (230-300 Ma
magmatic window)

= Almalyk-Kalmakyr — porphyry
copper(Au+Mo) cluster Yoshlik
super-pit design contains 17 Gt
@ 0.26% Cu + 0.34 g/t Au >
5,720 t Au (185 Moz)
~306-313 Ma

= Uchkuduk region —
sandstone + breccia uranium
300,000 t U504
(prod+resources) recently re-
energized under Orano JV



The Muruntau deposit was discovered In
1958 and has been in operation since 1967

~ Past production to 2024 is estimated at

<]

¢ ~700 Mt @232 g/t for 52.3 Moz gold

Audlted Mmeral Resource Statement for the uruntau Clustr
Wardell Armstrong International, effective January 1, 2024

(Mt) (&/t) 4

f-m
ol | 2747 | 080 | 701 | 2861 |
| Mutenbai ——

T TH W

Resource and Reserve statements from:
Wardell-Armstrong, 2024, JSC Navoi Mining and Metallurgical Company, Mineral
Resources Audit and Ore Reserve Estimate, Muruntau Cluster Gold Deposits, Uzbekistan
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https://admin.ngmk.uz/wp-content/uploads/2024/10/combined-mre-ore-report-final-v2-en.pdf
https://admin.ngmk.uz/wp-content/uploads/2024/10/combined-mre-ore-report-final-v2-en.pdf
https://admin.ngmk.uz/wp-content/uploads/2024/10/combined-mre-ore-report-final-v2-en.pdf
https://admin.ngmk.uz/wp-content/uploads/2024/10/combined-mre-ore-report-final-v2-en.pdf
https://admin.ngmk.uz/wp-content/uploads/2024/10/combined-mre-ore-report-final-v2-en.pdf
https://admin.ngmk.uz/wp-content/uploads/2024/10/combined-mre-ore-report-final-v2-en.pdf
https://admin.ngmk.uz/wp-content/uploads/2024/10/combined-mre-ore-report-final-v2-en.pdf
https://admin.ngmk.uz/wp-content/uploads/2024/10/combined-mre-ore-report-final-v2-en.pdf
https://admin.ngmk.uz/wp-content/uploads/2024/10/combined-mre-ore-report-final-v2-en.pdf
https://admin.ngmk.uz/wp-content/uploads/2024/10/combined-mre-ore-report-final-v2-en.pdf
https://admin.ngmk.uz/wp-content/uploads/2024/10/combined-mre-ore-report-final-v2-en.pdf
https://admin.ngmk.uz/wp-content/uploads/2024/10/combined-mre-ore-report-final-v2-en.pdf
https://admin.ngmk.uz/wp-content/uploads/2024/10/combined-mre-ore-report-final-v2-en.pdf
https://portergeo.com.au/database/mineinfo.php?mineid=mn676
https://portergeo.com.au/database/mineinfo.php?mineid=mn676
https://portergeo.com.au/database/mineinfo.php?mineid=mn676
https://portergeo.com.au/database/mineinfo.php?mineid=mn676

Southern Tian Shan Suture

Zone of oblique collision, subduction
and accretion resulting in complex fold
and thrust terrane involving Ordovician
through Carboniferous marine
siliciclastic strata, overlain by globally
typical Devonian carbonate successions
(strat+thrust).

The Besapan Suite (O-S) hosting
Muruntau is the chronostratigraphic
equivalent of the major host strata for
Nevada’s Carlin systems.

~70 Ma window of post orogenic
magmatism and episodic gold
mineralization over ~ 30 Ma.

(& S.G.SOLOVIEVET AL,

Sequence of magmatic and mineralizing events inferred from field observations

@ o o o o - o o
Q & Q N & Q N Q
Carboniferous Permian Triassic

Late mineralizing stage: quartz-albite-carbonate + sericite,
chlorite, tourmaline, arsenopyrite-pyrite-scheelite + native Au

257 + 13 to 230.2 + 3.5 by Rb-Sr
251.9 + 1.5 by Ar-Ar
245 by Ar-Ar

+ Bi, Te, Ag, Sb, Zn, Pb minerals |

| \

Late mafic dikes (monzogabbro- ~ 273.0 + 3.0 by Rb-Sr

256 + 6 to 247 + 2 by K-Ar

236 + 2 by U-Pb zircon

to monzodiorite-porphyry to

] I

| I ]

lamprophyre)

291.9 + 2.3 by U-Pb monazite

290-294 by U-Pb zircon  287.1 + 4.6 by Rb-Sr _g
_ II I I Leucogranite-alaskite pluton £
(Murun pluton) 3

o

273.1 + 1.6 by Rb-Sr
279 + 18 by Sm-Nd (scheelite)
287.0 + 1.5 by Re-Os (arsenopyrite)
288.3 + 1.3 by Re-Os (molybdenite)
T B — — - - - i
|

303.3 + 3.4 by
U-Pb zircon

293-269 by Rb-Sr

porphyry dikes

301.6 +2.1 by
U-Pb zircon U-Pb zircon
(LA-ICP) (LA-ICP)

— Granodiorite-granite plutons
17 ;‘ (Sardara/Sarykty pluton)

297-287 by
U-Pb zircon

_ Granodiorite-granite plutons
(Aristantau-Tamdytau plutons)

289.1 + 4.9 by

occurred in distal or deep
areas, shown conditionally

deep areas,
shown
conditionally

Main mineralizing stage: quartz-K-feldspar-
phlogopite alteration zones, stockworks and
veins with arsenopyrite, scheelite and native Au

Quartz monzonite- to moncuyianine-

Hydrosilicate (propylitic) alteration (amphibole, epidote, etc.),
Au-barren to subeconomic thick quartz veins, locally with scheelite

277 + 5 by Rb-Sr

K-Mg-Fe (biotite-dominant) alteration, with pyrrhotite, locally

ll I I I I I I I Ca-silicate (pyroxene, wollastonite, garnet) alteration, quartz-
biotite to quartz-pyroxene-garnet veins

2859+6.9to
284.4 + 1.4 by Rb-Sr

M diorite and ite stock
RRRRRNNN N i< (oo, Myutenbai stock, etc.)




Major Gold Trends of Kyzylkum Region

Main Kyzylkum Trend (NE direction) and
Muruntau-Airak Trend (NW direction) intersect at Muruntau

Modified from
Antonov, 2024




Below open pit design stages:
1.0 g/t Cutoff » 1.1 Gt @ 2.13 g/t » 74 Moz
2.0 g/t Cutoff » 390 Mt @ 3.5 g/t » 43 Moz
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OLON OVOOT, Permian orogenic Au
deposit in South Gobi cluster

283 +/-4 Ma on muscovite of main Au
stage (Bayanjargal, M.Sc. Thesis)

Hosted in highly deformed, oy enanos
moderately metamorphosed lower

Silurian sandstone and shale, intruded
by early Permian granite and
Devonian mafic dikes (Mandal-Ovoot
terrane)

= Mcizlo_.z;ﬂ3
O= N

Approximately 40t Au in quartz-
carbonate-tourmaline veins and
sulfide disseminations

CAOB in Mongolia is permissive for
large orogenic Au deposits. Where are
they? Is anyone looking? Source Zadorozhnyy et al., 2019
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Orogenic belts the world over have a common theme:
the longer the magmatic activity persists, the greater
the metal endowment.

CAOB metallogenesis spans from middle Paleozoic
(Urals) to early Jurassic — several HUNDRED Ma

SW USA porphyry belt extends from Late Cretaceous to
early Oligocene (~75-33 Ma)

Andean PCDs formed mainly during ~78 to 3 Ma —

The largest Carlin Gold systems have a Jurassic through
Eocene magmatic history, approximately 110 Ma long,
even though the main stage gold spans a relatively
short time

Effective exploration requires pursuing regions with
long metallogenic spans and not getting too focused
on individual ages and single age dates for large
deposits; their history is usually more complex:

»» endowment = time

O. Rabbia

Deposit age vs latitude

@ Copper-rich
O Gold-rich

ik
o

g-
=
]

Central Andes E Northern Andes

Source: Rabbia, 2026



LIFE CYCLE OF A GOLD PROVINCE

Current mines and pipeline of development projects suggests Mongolia can attain and
sustain ~25t Au/yr for the next ~20 years

New discoveries and process centers are required to raise the production profile
Mongolia has the geology to support significant resource expansion and production growth

> This will require innovation and openness in licensing system and regulatory/taxation
regime - all achievable with stakeholder alignment and a will to succeed

Oyu Tolgoi, Bayan Rhundii, Bayan
Airag, Khan Altai, Rharmagtai, others
Oyu Tolgoi

0
1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022

Il NN: USGS: Mine Production: Gold: Mongolia
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Congress Should Fund the Earth Mapping Resource Initiative

The Earth Mapping Resource Initiative (Earth MRI) accelerates the development of domestic critical
mineral resources by collecting and providing industry with geologic data. The Infrastructure
Investment and Jobs Act formally established Earth MRI within the US. Geological Survey and
provided $64 million of annual funding through Fy26.

Earth MRI Pays for Itself

Funding for Earth MRI is an investment—not an expense. Mapping programs in competing countries
consistently show positive returns on public spending from increased tax revenue. Many of the fiscal
benefits materialize in the near term as the geologic data stimulates industry to invest in additional
mineral exploration and eventually full-scale mining operations.

: : Tax Revenue per Investment per
o Dollar Spent Dollar Spent

Exploration Incentive Scheme (W. Australia) $10.1
National Geological Program (Chile) 115

Targeted Geoscience Initiative (Canada) not available

https://thebreakthrough.org/issues/energy/congress-should-fund-the-earth-mapping-resource-initiative

Nations that invest wisely
and transparently in Resource

Initiatives are capturing the

benefits.

Is Mongolia ready to join its
peers in this investment
opportunity?

When all stake holders are
aligned and collaborate
closely with clear and
achievable goals, Mongolia’s
mineral resource foundation
will grow.

What additional steps can be
taken to make it happen?



Thank you for attending!

Let’s start exploring, seriously!



Terminal Triassic to Early Jurassic subduction-related orogenic Au systems are
common in northern Mongolia:

> Boroo - 60-80 t Au, half at >3 g/t
> Gatsuurt — perhaps up to 200 t Au, most at high grades - 3-8 g/t

> Source of Zamaar placer fields - >150 t Au

And they are broadly co-eval with Mo-rich porphyry systems (i.e., Erdenet cluster)



Geologic time scale

present

Series/ Stage/
Epoch Age

Series/ Stage/
Epoch Age

Series/
Epoch

Erathem/ System/

1
mya Era Period

[
mya' S mya' mya'

Eonothem/
Eon
Erathem/
Era
System/
Period
Eonothem/
Eon
Erathem/
Era
Erathem/
Era
Eonothem/
Eon

Meghalayan 'g%s'oe;zt B o 145 358.9:0.4 538.8:0.2

Holocene Northgnpp_:an 0.0082 1492 +0.7 UW 372.2:1.6 Ediacaran

Greenlandian 0.0117 Kimmeridgian : ;

Upper 154.8:+0.8 382.7:1.6

—— 0.129 Oxfordian Givetian

. Chibanian 161.5¢1

Pleistocene 0.774 Callovian
Calabrian

18 165.31 1.1

Bathonian

Mesozoic Era

I

Neoproterozoic |Cryogenian

Paleozoic Era Cenozoic Era

387.7:0.8

Eifelian

Quaternary

393.3:1.2 =
Emsian onian
168.2+1.2
Bajocian - 407.6:2.6
170.9:0.8 Pragian
Aalenian - 410.8+2.8 Stenian
5.333 174.7:0.8 Lochkovian
Messinian Toarcian 419.2:3.2
7.246 184.2+0.3 Pridoli
Pliensbachian 423+2.3
192.9+0.3 Ludfordian
Sinemurian Ludlow 425.6:0.9
13.82 199.5:0.3 Gorstian
Langhian Hettangian 427.4:05
15.98 201.4:0.2 Homerian
Burdigalian Rhaetian 2 Wenlock 430.5:0.7

20.44 2085 : i -
e e ¢ ol 433.4:0.8 Statherian
23.03 ~227 . 4:0.
Carnian Telychian
ol i . Orosirian
Ladinian Llandovery Aeronian onats
~242 81, - , '
Rhuddanian aleoproterozoic

Gelasian

Devonian

2.58

: Piacenzian
Pliocene 3.6
Zanclean

Jurassic

Tortonian Mesoproterozoic | Ectasian

11.63

Serravallian

Mesozoic

Calymmian

Proterozoic

Cenozoic

Chattian
Oligocene 27.82
Rupelian

33.9

Triassic

Priabonian Anisian

37.71 247.2 4438:15 Rhyacian

Bartonian Olenekian Hirnantian

41.2

445.2:1.4

251.2

Lutetian Induan Katian

Sandbian

©
E
c
3
]
[S
53
g
a

47.8 Siderian

251.902 + 0.024

453+0.7

Phanerozoic
Paleogene

Phanerozoic
Precambrian

Ypresian Changhsingian
56 Lopingian 254.14+0.07

Thanetian Wauchiapingian
259.51+0.21

264.28+0.16

Phanerozoic
Paleozoic

458.4: 0.9
Darriwilian

467.3:1.1

Paleocene |  Selandian Capitanian Neoarchean

Ordovician

Dapingian

Danian Guadalupian Wordian 470:1.4

66 4 266.9+0.4 Floian
Maastrichtian Roadian s
72.1:0.2 273.01+0.14 Tremadocian
Campanian Kungurian 485.4:1.9 Mesoarchean
83.6:0.2 283.5: 0.6 Stage 10
Artinskian ~489.5
Cisuralian 290.1:0.26 Furongian | Jiangshanian
Sakmarian ~494
293.52+0.17, Paibian
Asselian ~497 Paleoarchean

298.9:0.15 Guzhangian
Gzhelian

Upper 303.7+0.1
Kasimovian

477.7:1.4

Santonian

86.3:0.5

Coniacian

Archean

89.8:0.3

Turonian

93.9

Paleozoic

Cenomanian ~500.5

Albian 100.5 Miaolingian Drumian
1

113 ~504.5

307 0.1 Wuliuan

Mesozoic
Cretaceous

Aptian Middle| Moscovian Eoarchean

Cambrian®

121.4 ~509

315.2+0.2
Lower| Bashkirian Stage 4
323.2:0.4 54 4,031+-3
Upper | Serpukhovian Stage 3
330.9:0.2 ~521
Middle|  Visean Stage 2
346.7:0.4 Terreneuvian ~529
Lower | Tournaisian Fortunian
145 358.9+0.4 538.8:0.2 4,567

Barremian

126.77

Hauterivian

132.6
Valanginian

139.8

Carboniferous
Mississippian?| Pennsylvanian?®

Berriasian

1 Millions of years ago.

2 Both the Mi ippian and P ylvanian time units are formally designated as subperiods within the Carboniferous Period. Published with permission from the International Commission on Stratigraphy (ICS). International chronostratigraphic units, ranks,
3 Several Cambrian unit age boundaries are informal and are awaiting ratified definitions. names, and formal status are approved by the ICS and ratified by the International Union of Geological Sciences (IUGS).

4 The Hadean Eon is an informal interval of geologic time. Source: 2023 International Chronostratigraphic Chart produced by the ICS.
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