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LOCATED IN THE GOLD AND COPPER RICH CENTRAL ASIAN OROGENIC BELT
In the underexlored, highly prospective Trans Altai Terrane in Southwestern Mongolia

Notes: 

1. Contained gold = ~53Moz including Inferred

         Contained copper = ~39Mt including Inferred
         Source: Rio Tinto 2022 Annual Report

▪ Projected to be fourth-largest 
copper mine globally by 2030

▪ Resources of 39Mt Contained Cu 
& 53Moz Contained Au1

Khundii

Metallogenic 

province

USGS concluded the Trans Altai 

shows the greatest potential for 

porphyry / epithermal copper-

gold discoveries on the CAOB

KHUNDII METALLOGENIC 

PROVINCE

OYU TOLGOI

A WINDOW OF OPPORTUNITY – MAJOR STRUCTURES AND HOST TERRANES

Paleozoic Island-Arcs of Southern Mongolia

HOST TO MULTIPLE MAJOR GOLD-COPPER DEPOSITS INCLUDING MURUNTAU (175MOZ AU) AND OYU TOLGOI

Epithermal gold deposit
Copper deposit
Gold deposit
Orogenic Au deposit
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2011
Altan Nar

Au-Ag-Pb-Zn

2015
Bayan Khundii Au

2005-2008
Zuun Mod Mo-Cu

2020
Khar Mori Au

2021
Ulaan SE Au

REGIONAL GEOLOGY
200 000 scale state compiled Geology map of Trans-Altay island arc terrane (2013)
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Altan Nar

Bayan Khundii

Zuun Mod

REGIONAL GEOLOGY
1:50 000 scale state Geological mapping, 2019. Trans-Altai IA terrane.
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AN

BK

KM Zuun Mod 
Mo-Cu

REGIONAL GEOLOGY
1:50 000 scale state Geological mapping, 2019. Trans-Altai IA terrane.
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District Geology

State 1:50 000 scale Geology map, 2019 Erdene mapping 2011-2022



Altan Nar
Au-Ag-Pb-Zn 

IS Epithermal deposit

2011-2012
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Geology map, Tsenkher Nomin license, 
Aj-200 project, 1:200 000 mapping, 2010 year

Geology map 1:50 000, 2010 year. Geology map 1:20 000, 2011 year

Geology map 1:10 000, 2012 year “Altan Nar” deposit geolocy map, 
1:5 000, 2014 year

ALTAN NAR ISE GOLD-SILVER-BASE METAL DEPOSIT

Geological mapping 

Geology map, Tsenkher Nomin license, 
Aj-200 project, 1:200 000 mapping, 2011 year



ALTAN NAR ISE GOLD-SILVER-BASE METAL DEPOSIT

Geological mapping 

DZ

U

N

Nomin Tal 

Cu-Au

Oyut Khundii 

Cu-Pb-Zn

303.4 Ma

Mt (2-3%) – Apy – Cpy –Lim

79353  

x40
79353

75750

TND-08 128.3m 75750. Quartz Monzodiorite 

7575075750

TND-08 116.8m 75736. Granite cg-mg 

1 cm

75736

Mt

1 cm

TND-29 182.4m 79353. Augite Basalt.  (Mt – Py – Cpy) 

79353 x500

79353  x500



ALTAN NAR ISE GOLD-SILVER-BASE METAL DEPOSIT

Geological mapping 

DZ

U

N

Nomin Tal 

Cu-Au

Oyut Khundii 

Cu-Pb-Zn

303.4 Ma

Gastropod

1 cm
TND-23 59.2m 78098. VolBx –Polymictic Tuff? 

Mt (2-3%) – Apy – Cpy –Lim

1 cm

TND-09 81.6m 75824.  Andesite. 

Mar - Lim

Mar

79353  

x40
79353

UN



ALTAN NAR ISE GOLD-SILVER-BASE METAL DEPOSIT

Geological map. Union North

1 cm

78246   

x500

TND-24 6.4m 78246.         

Trachydacite porphyry dyke (BFP).                                            

Martitized Mt 0.5%, Hem

1 cm

76060  

TND-13 2.2m 76060. Trachyrhyolite dyke (QFP-2).  Apy (trace) – Lim - Mal

76060

76078

1 cm

76078

TND-13 18.9m 76078.  Trachy-Rhyolite porphyry dyke (dFP)

1 cm

TND-22 50.5m 77888. Trachy-

Rhyolite porphyry dyke (QFP-1).  

Apy – Marcasite - Lim   

Mar

77888

dBFP, TND-64, 44m

dQFP-1, TND-59, 84m

dQFP-2, TND-62, 12m

dBFP

dQFP-2

dQFP-1
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2011: 400х400m, 200х200m, 100х100m, 1789 samples 2012: 100х25m, 3456 samples

2014: 50х25m, 50х12.5m, 949 samples

ALTAN NAR ISE GOLD-SILVER-BASE METAL DEPOSIT

Soil sampling program:   2011,  2012,  2014.

1.4 g/t Au, 2.6% Pb
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Magnetic survey, 2219.5 line km

TMI RTP map Pseudo Gravity map

RTP Analytical signal RTP 1st VD map TMI RTP map

TMI RTP map

RTP 1st VD map

Detailed Magnetic survey, 
2016,  16.4 line km

Discovery zone Magnetic Survey, 2017 

ALTAN NAR ISE GOLD-SILVER-BASE METAL DEPOSIT

Geophysical survey: Ground Magnetic survey
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Chargeability, Altan Nar deposit Resistivity, Altan Nar deposit

Gradient Array survey 
location map

Gradient Array, 164.7 line km
“Erdeniin Erel LLC

ALTAN NAR ISE GOLD-SILVER-BASE METAL DEPOSIT

Geophysical survey: Gradient Array



Эрэл, эрэл-үнэлгээ, хайгуулын ажлын үр дүн

2010-2018 онуудад “Цэнхэр Номин” тусгай зөвшөөрлийн талбайд гүйцэтгэсэн эрэл, эрэл-үнэлгээ, 
“Алтан Нар” алт-холимог металлын ордод гүйцэтгэсэн хайгуулын ажлын үр дүнгийн тайлан 

1. ХБ-1 (Нээлтийн бүс)
2. ХБ-2 (Хойд Холбоо)
3. ХБ-3 (Магги)
4. ХБ-4 (Хойд Нум) 
5. ХБ-5 (Уулзварын) 
6. ХБ-6 (Урд Нум) 
7. ХБ-7 (Урд Холбоо)
8. ХБ-8 (Сайрын) 
9. ХБ-9 (Төв Хөндийн)
9. 10. ХБ-10 (Хойд талбай)
11. ХБ-11 (Хойд Холбоон зүүн)  
12. ХБ-12 (Урд Гарц)
13. ХБ-13 (Урт Нум)
14. ХБ-14 (Нээлтийн бүсийн Баруун
15. ХБ-15 (Хойд нумын Зүүн)
16. ХБ-16 (Баруун-Хойд)
17. ХБ-17 (Чанх Хойш)
18. ХБ-18 (Зүүн-Урд)
19. Номин Тал зэсийн илрэл
20. Оюут Хөндий зэсийн илрэл
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Gravity survey, 200 m х 200 m, 1218 ph.p. EBSP LLC

Database Density 2.40 g/сm3                               1 Vertical Derivative Geology map

ALTAN NAR ISE GOLD-SILVER-BASE METAL DEPOSIT

Geophysical survey: Gravity

Bandpass, depth 239 m Bandpass, depth 2780 m Structural index SI 0.0 Structural index SI 1.0
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ALTAN NAR ISE GOLD-SILVER-BASE METAL DEPOSIT

Altan Nar – 5.6 km mineralized zone.
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ALTAN NAR ISE GOLD-SILVER-BASE METAL DEPOSIT

Discovery zone

A

A’

Discovery zone Geological map
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ALTAN NAR ISE GOLD-SILVER-BASE METAL DEPOSIT

Discovery zone

A’
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ALTAN NAR ISE GOLD-SILVER-BASE METAL DEPOSIT

Discovery zone alteration (ser-ill, chl-epi)

Discovery zone cross-section Alteration SWIR results
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TND-101, 77-78m: 86.5 g/t Au, 75 g/t Ag, 0.12% As, 0.4% Cu, 1.8% Mn, 1.23% Pb, 3.7% Zn 

ALTAN NAR ISE GOLD-SILVER-BASE METAL DEPOSIT

Mineralization. Discovery zone
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TND-101, 107.5m: sphalerite-galena-chalcopyrite bearing breccia;
1 m @ 25.3 g/t Au, 338 g/t Ag, 0.2% As, 4.55% Pb, 3.05% Zn, 1.93% Cu, 1.59% Mn.

TND-101: 96-110m: 14 m @ 55.6 g/t Au, 131.1 g/t Ag, 2.64% Pb, 3.01% Zn; 60.4 g/t AuЭкв

ALTAN NAR ISE GOLD-SILVER-BASE METAL DEPOSIT

Mineralization. Discovery zone



Mineralized breccia (TND-19, 150m) 
Au 14.3g/t, Ag 22g/t, As 11.9%, Pb 0.16%, Zn 1.15%

Mineralized breccia (TND-70, 52.4m)  
Au 3.2g/t, Ag 19g/t, As 0.04%, Pb 0.2%, Zn 0.3%

Epithermal breccia (TND-101, 107-108m) 1m @ 25.3g/t Au, 338g/t
Ag, 0.2% As, 4.55% Pb, 3.05% Zn, 1.93% Cu, 1.59% Mn.

26TSX:ERD  |  www.erdene.com  |  

Mineralized Black breccia (TND-35, 119.5m)  
Au 2.56g/t, Ag 109g/t, As 1.5%, Pb 1.13%, Zn 0.55%

ALTAN NAR ISE GOLD-SILVER-BASE METAL DEPOSIT

Mineralization. Discovery zone
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Gangue minerals:

Quartz, calcite, ankerite, sericite-

illite, kaolinite, adularia, 

rhodochrosite (MnCO3), 

Fe-Mn oxides- jacobsite 

(MnFe2O4), 

pyroxmangite, Mn-Cr oxides, 

Mn oxide - manganite

(MnO(OH)), 

Mn-Ca carbonate– cutnohorite, 
Mn-silicates (Mn,Fe,Mg,Ca)SiO3

Ore minerals:

Sphalerite, galena, pyrite,

arsenopyrite, chalcopyrite, 

tetrahedrite, Ag-Cu minerals

(Ag5SbS4/(Ag,Cu,Fe)12(Sb,As)4S13)

polybasite ([Ag,Cu)6(Sb,As)2S7]), 

argentite, gold/electrum  

ALTAN NAR ISE GOLD-SILVER-BASE METAL DEPOSIT

Mineralization. Discovery zone

Representative textures from Au-Ag-Zn-Pb mineralized core samples from Altan Nar DZ zone).

A) Crustiform quartz textures (left) and light brown coloured coarse low Fe (honey) sphalerite (right); 
B) Coarse grained sphalerite with Mn-carbonate gangue minerals (brownish material); 
C) Crustiform quartz textures with light brown sphalerite and galena; 

D) Crustiform-colloform quartz textures.



28

Gangue minerals:

Quartz, calcite, ankerite, sericite-

illite, kaolinite, adularia, 

rhodochrosite (MnCO3), 

Fe-Mn oxides- jacobsite 

(MnFe2O4), 

pyroxmangite, Mn-Cr oxides, 

Mn oxide - manganite

(MnO(OH)), 

Mn-Ca carbonate– cutnohorite, 
Mn-silicates (Mn,Fe,Mg,Ca)SiO3

Ore minerals:

Sphalerite, galena, pyrite,

arsenopyrite, chalcopyrite, 

tetrahedrite, Ag-Cu minerals

(Ag5SbS4/(Ag,Cu,Fe)12(Sb,As)4S13)

polybasite ([Ag,Cu)6(Sb,As)2S7]), 

argentite, gold/electrum  

ALTAN NAR ISE GOLD-SILVER-BASE METAL DEPOSIT

Mineralization. Discovery zone
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ALTAN NAR ISE GOLD-SILVER-BASE METAL DEPOSIT

Geopetal filling of grey chert. Discovery zone, Altan Nar Deposit

Geopetal texture
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▪ Quartz (± adularia ± sericite-carbonate) Au (Ag) vein and 

breccias

▪ Quartz-sericite (muscovite) alteration

▪ Boiling textures:

▪ Local colloform bands, some with finely disseminated Au 

(electrum)

▪ Common bladed calcite textures with calcite now 

pseudomorphed by quartz

▪ Moderate Ag:Au ratios (7:1, in the ore zone ~1-2)

▪ High base metal concentrations, mostly >1 wt% Pb+Zn, galena, 

Fe-low sphalerite

▪ Variable As content, but sometimes high Cu value. As presented 

in arsenopyrite, also, in orpiment (As2S3) – realgar (AsS)

▪ Abundant carbonate: Mn-calcite, rhodonite,                      

rhodochrosite, dolomite, siderite, 

Mn-carbonate & silicate

▪ Geo petal textures

ALTAN NAR ISE GOLD DEPOSIT

Deposit features that support Intermediate Sulphidation Epithermal classification
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Ar-Ar 309.7±0.47 Ma

(pennsylvanian)

C1uh3 andesite (TND-71)

U/Pb 320.4±9.8 Ma

ALTAN NAR ISE GOLD-SILVER-BASE METAL DEPOSIT

Mineralization age.
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Altan Nar

Nomin Tal

Oyut Khundii

303.4 Ma

ALTAN NAR ISE GOLD-SILVER-BASE METAL DEPOSIT

DZ NTOK
Cross Section 1-1’

Cross Section 3-3’

Cross Section 2-2’

SW NE

NW SE

NW SE



Bayan Khundii
Low Sulphidation

Epithermal Gold deposit

2015
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District Geology

Reduced to Pole Magnetic Map Erdene mapping 2011-2022
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REGIONAL GEOLOGY
Khundii area geology map, 1:50 000 state map.
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Khundii Area Geology map

Geology map, Erdene Resources, 2022

Legend

Epithermal Gold deposit

Gold occurrence

Bayan Khundii-Au

Khuren Tsav-Au

AA
AA SE

KM N

KM S

Gold deposit name: BK-Bayan Khundii, KhTs-Khuren Tsav, U SE-Ulaan 
South-East, KM N-Khar Mori North zone, KM S-Khar Mori South zone,
Gold occurrences: AA-Altan Arrow main, AA SE-Altan Arrow South-East

Ulaan 
Alteration 

zone

NE zone

Khar Mori-Au
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Khundii Area Geology map

Combined Geology map of BK, DH & Ulaan, Erdene Resources, 2023 Alteration map of DH-AA area
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Khundii Area Geology map

Geology map, Erdene Resources, 2022

Epithermal Gold deposit

Gold occurrence

Bayan Khundii-Au

Khuren Tsav-Au

AA
AA SE

KM N

KM S

Ulaan 
Alteration 

zone

NE zone

Khar Mori-Au

Gravity map 

SE Ulaan-Au
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Khundii Area Geology map

Geology map, Erdene Resources, 2022

Epithermal Gold deposit

Gold occurrence

Bayan Khundii-Au

Khuren Tsav-Au

AA
AA SE

KM N

KM S

Ulaan 
Alteration 

zone

NE zone

Khar Mori-Au

Magnetic map RTP

SE Ulaan-Au
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BAYAN KHUNDII LSE GOLD DEPOSIT

Bayan Khundii Geology & Alteration map
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Hole BKD-60 cross section & geological model

BKD-60

C2b Syenite age

320.4±9.8 Ma

C1uh  BK Tuff age

334.2±6.1Ma-

340 Ma

Gold 

Mineralization age

336.82±0.5 Ma

BAYAN KHUNDII GOLD DEPOSIT

Bayan Khundii Structure
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Cross section: from Striker zone to Midfield zone, looking west 

b

a

c

BAYAN KHUNDII GOLD DEPOSIT

Bayan Khundii deposit cross section

Wide mineralized 

zones up to             

131 m 3.9 g/t Au, 

including up to                    

8 m 51 g/t Au 

High-grade zones
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Fine-grained tuff with gusano (or patchy 
alteration), altered by green illite; lighter areas 
have mica Al-OH absorption of 2206 and 
darker areas are 2208; no chlorite is present 

BAYAN KHUNDII GOLD DEPOSIT

Alteration: silica-illite-adularia
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BAYAN KHUNDII GOLD DEPOSIT

Ore mineralization: gold/electrum, pyrite, hematite

Au mineralized hand sample of very coarse-grained lapilli 
tuff with coarse chalcedony clasts. Abundant visible gold 
(VG) is present in narrow bands of silica gel which, along 
with the bladed calcite (now silica) textures, indicate 
boiling conditions.

BKD-01, 15.6m. High grade quartz-adularia vein (1m @  187g/t Au, 68g/t Ag)

BKD-231, 193.1m; 9cm quartz-adularia-gold vein, 

abundant VG (2200 g/t Au, 948 g/t Ag, 230 g/t Cu)
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BAYAN KHUNDII GOLD DEPOSIT

Gold Mineralization. Electrum
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Mineralization age:

Ar-Ar 336.82+-0.50 Ma

(Mississippian)

C2b quartz syenite porphyry

U/Pb 320.4±9.8 Ma

C1uh1 tuff

U/Pb 334.2±6.1 Ma  -  ~340 Ma

дд Цооног № Интервал Чулуулгийн нэр Формац Арга Үнэмлэхүй 

нас, Сж 

1 BKD236/90 90-96м Хувирсан туф C1uh1 U/Pb (Zr) 334.2±6.1 

2 BKD96/225 224-228м Кварцат сиенит C1ba U/Pb (Zr) 310±27 (~325) 

3 BKD213 161-179м Базальт P1ou U/Pb (Zr) 262±29 

 

BAYAN KHUNDII LSE GOLD DEPOSIT

Mineralization age
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▪ Pervasive illite and silica alteration

▪ Common adularia as the dominant mineral species of K-

feldspar

▪ Local colloform bands, some with finely disseminated 

Au (electrum), in banded quartz veins

▪ Common bladed calcite “boiling” textures with calcite 

now pseudomorphed by quartz

▪ Low Ag:Au ratios for gold and electrum (0.1->5, ~0.4) 

▪ Low overall proportions of sulphide minerals (e.g. <1-2% 

pyrite)

▪ Trace amounts of arseno-

pyrite and pyrrhotite

▪ Very low base metal (Pb-Zn) 

concentrations

▪ Hypogene hematite 

(specularite) veinlets and 

disseminated impregnations

BAYAN KHUNDII GOLD DEPOSIT

Deposit features that support Low Sulphidation Epithermal classification



Bayan Khundii – Khuren Tsav – Ulaan SE deposit Alteration map



UDH-15_214.25m core sample

Ulaan SE Au Deposit

Polished section №UDH-15/214.25m. 
Quartz vein with fine VG’s (~30cm)

Au 10.47 g/t, Ag 10 g/t, As 64 ppm, Sb 11 ppm, 
Ba 533 ppm, Cu 7 ppm, Pb 18 ppm, Zn 91 ppm

MIC, Prof. Jargalan, 2026
(SEM-EDS, Laser Raman spectrometer)



UDH-15_214.25m 
core sample

Ulaan SE Au Deposit

Au

Si

AsAg

Sb Te

O S

UDH-15_214.25m. Mapping-1



UDH-15_214.25m 
core sample

Ulaan SE Au Deposit
UDH-15_214.25m. Mapping-1

Si

Ag

Au

TeBi

Fe As Cu

Au

Te-Ag
py



Pervasive magnetite-chlorite alteration preceding the epithermal mineralization



quartz-adularia vein crossing 
massive magnetite

massive magnetite infilling 
brecciated quartz-adularia vein



Mineralization could be synchronous with volcanic deposition 

Xenoliths of quartz with 
hematite in tuff. This could 
mean epithermal system 
formed as the volcanic 
sequence was deposits 

Chalcedonic quartz vein 
aligned with fiamme texture. 
This suggests some veins are 
flat  
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Khundii Area Geology map

Geology map, Erdene Resources, 2022

Epithermal Gold deposit

Gold occurrence

Bayan Khundii-Au

Khuren Tsav-Au

AA
AA SE

KM N

KM S

Ulaan 
Alteration 

zone

NE zone

Khar Mori-Au

Gravity map 

SE Ulaan-Au



Dark Horse (Khar Mori) discovery
Geological and Alteration map

AAD-58, 32-50m: 

18m @ Au 14.42 g/t, 
Ag 5.85 g/t, As 2347 ppm, 
Sb 68 ppm, Ba 256 ppm,

Cu 82 g/t, Mo 13 g/t, 
Pb 13 ppm,  Zn 18 ppm  

AAD-58/38.5m 
Au 3.77 g/t,  Ag 11 g/t 

AAD-58/42.4m 
  Au 31.32 g/t,  Ag 2 g/t

AAD-58/42.9m 
Au 31.32 g/t,  Ag 2 g/t

AAD-58/38.4m
 Au 3.77 g/t,  Ag 11 g/t



Dark Horse South (Khar Mori South) deposit



Marcasite FeS2

Au 2.4 ppm, Ag 3.2 ppm, 
As 9450 ppm, Sb 136 ppm, 
Cu 21 ppm,  Mo 24 ppm;
Ca 12.4%, Fe 6.68%,  S 0.7%, 
Mn 0.42%, Mg 1.32%

LR, SEM-EDS study.     ТЭСИТ-34/2026 

SEM-EDS mapping



Altan Arrow prospect

Cross Sections

Cross Section AAD-03, 12

Cross Section AAD-11

Quartz-Fluorite vein (AAD-21)Quartz-adularia vein
AAD-02, 45.7 m

 (0.25 g/t Au, 17 g/t, 
600 ppm As, 220 ppm 
Mn, 600 ppm Pb, 90 
ppm Zn), veined and 
brecciated tuff. 
Colloform quartz 
bands plus strong Fe 
oxide

AAD-05, 36.5 m, 

breccia 
cemented by 
feathery quartz, 
milky (0.4 g/t Au, 
171 g/t Ag), 
cockade 
sulfides







Zuun Mod deposit area

License (4476Х)

ZUUN MOD

Mo-Cu Deposit

Мо mineralization age

Re/Os 298.2±0.9 Ma. 

Drilling

Gallant Minerals

2003:

RC: 587.7 м. 

Diamond: 14 holes 

totaling 2608.9 м.

Anian Resources

2005-2008:

Diamond: 114 holes 

totaling 35,625 м.

Zuun Mod deposit

Total 128 holes 

40,483.1 м.

Zuun Mod as one of Asia’s largest undeveloped Mo-Cu projects



Zuun Mod Mo-Cu porphyry deposit.      Geology map

Andesite-Basalt

Dacite porphyry

Ulziitkhar formation C1uh

Alkali granite, syenite
U-Pb 313±19 Ma

Quartz Monzonite (C2-P1b)
U-Pb 305.3±3.6 Ma.

Crystallization 700-793C

Biotite Granodiorite (C2-P1b)
K-Ar 301.5±7.8 Ma.

U-Pb 301.8±2.7 Ma.

Crystallization 678-727C

Baga Ovoot intrusive 

complex C2-P2b

C1uh

C1uh

C1uh

C2-P1b

C2-P1b

C2-P1b

Stockwork zone

South RT zone

North RT zone



Zuun Mod Mo-Cu porphyry deposit.      Alteraton map

Phyllic alteration (qz-ser-py): 

K-Ar 287.5±7.5 Ma.

Gallants, 2003.

Muscovite greisen:

K-Ar 321.2±8.9 Ma.

Gallants, 2003.
Gallants, 2003;

Potassic (mt, patchy secondary bt, K spar) 

altered Monzonite, cut by stockwork 

quartz-moly veins. ZMD-28 (90.1m)

Phyllic (qz-ser-py) altered Granodiorite,

cut by D veins. KKMD-06 (117.1m)

Tourmaline (qz-tour) altered 

rock. ZMD-09 (28.3m)

Propylitic (chl-epi) altered 

volcanic rock. ZMD-45 (31.5m)

Stockwork zone

South RT zone

North RT zone

Phyllic 287.5±7.5Ma
(qz-ser-py)     K-Ar 

Tourmaline

(qz-tour)

Silicification

(qz, qz-tour)

Greisen 321.2±8.9Ma 
(qz-mus)     K-Ar 

Propylitic

(chl-epi-hem-carb)

Potassic

(Ksp-bt-mt)

Re-Os (Mo) 

298.2±0.9Ma

Re-Os (Mo)  

297±4.8 Ma

Altankhuyag, 

Enkhjargal, 2023



Zuun Mod Mo-Cu porphyry deposit.      Magnetic RTP map

C1uh

C1uh

C1uh

C2-P1b

C2-P1b

C2-P1b



Zuun Mod Mo-Cu porphyry deposit.      Gradient Array map

Chargeability Map Resisitivity Map



Zuun Mod Mo-Cu porphyry deposit.   Cu soil geochemistry (2438)

Stockwork zone

North Racetrack zone

South Racetrack zone

Legend

Cu value, ppm



Zuun Mod Mo-Cu porphyry deposit.   Mo soil geochemistry (2438)

Stockwork zone

North Racetrack zone

South Racetrack zone

Legend

Mo in soil, ppm



Zuun Mod Mo-Cu porphyry deposit.      Mineralization

Mineralization age:

Re-Os 298.2 Ma 

Re-Os 298.4 Ma 

Re-Os 295.6 Ma



Zuun Mod Mo-Cu porphyry deposit.      Vein type

• Early biotite veinlet – no 
alteration selvage

• A-vein (quartz with no alteration 
selvage)

• B-vein (quartz Mo with K-
feldspar alteration selvage)

• D-vein (quartz –pyrite with 
quartz-sericite alteration 
selvage)



Zuun Mod Mo-Cu porphyry deposit.      Vein type

Cross cutting relationships 

between A-type quartz 

veins in dacite porphyry 

(ZMD-39, 34.75m)

A-type quartz veins which cuts 

quartz monzonite and granodiorite 

porphyry (ZMD-22, 84.25m)

Cross cutting relationships between          

quartz-moly veins, quartz-ser veins 

and calcite veins in granodiorite 

(ZMD-39, 82.5m)
Source: Hachiya, Akita University, 2013



Zuun Mod Mo-Cu porphyry deposit.      Racetrack porphyry

Racetrack cupola

Quartz-muscovite zone (left), shear zone (right)

UST’s (left), silica cap (right)

Euhedral massive quartz –Silica cp (left), 

massive quartz (contain tourmaline (right)

ZMD-02 

180/-60.  

EOH 312m 

65.5-81.85m

ZMD-34 

0/-90.  

EOH 249m 

42.8-52.0m



Zuun Mod Mo-Cu porphyry deposit.      Racetrack porphyry

Racetrack cupola ZMD-82 

261.3m

ZMD-82 

0/-90.  

EOH 450m 

254-268.4m



Zuun Mod Mo-Cu porphyry deposit.      UST’s

• Unidirectional 
Solidification Textures 
(USTs):

• are primary magmatic 
features consisting of parallel 
to sub-parallel bands of 
alternating quartz and quartz-
feldspar

• are located in apical and 
margins of plutons with quartz 
crystals uniformly growing 
inwards toward the core of the 
pluton

• consist of rhythmic 
precipitation of quartz and 
quartz-feldspar during periods 
of fluid over-pressuring within 
small degassing plutons

• are frequently associated with 
porphyry Cu deposits (Kirwin, 
2005)

• are seldom mineralized with 
the exception of minor 
chalcopyriteRhythmic UST layering consisting of 

alternating quartz and K-feldspar rich layers

Silica Cap (in the right side) & 

UST’s (on the left)

Silica cap & UST outcrop view

Silica Cap

UST’s



Zuun Mod Mo-Cu porphyry deposit.      Geology map

Silica cap, UST’s

C1uh

C1uh

C1uh

C2-P1b

C2-P1b

C2-P1b

Stockwork zone

South RT zone

North RT zone

Rhythmic UST’s

Silica cap & UST outcrop view

ZMD-121 0/-90.  

EOH 377.85m 

308.85-338.85m

ZMD-121  312.1mZMD-121  309.35m
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Thank you for your 

attention


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66
	Slide 67
	Slide 68
	Slide 69
	Slide 70
	Slide 71
	Slide 72
	Slide 73
	Slide 74
	Slide 75
	Slide 76
	Slide 77
	Slide 78
	Slide 79

