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Metal Prices

1. Introduction:

Metal Prices
COPPER USD 2.95/1b ~11.5(0.18%)
ZINC USD 1.00/1b ~ 14 (0.64%)
LEAD USD 0.83/1b a4.4(0.24%)
GOLD USD 1,809.30/0z ~11.1(0.61%)
SILVER USD 19.30/0z a 0.41 (2.12%)
COBALT USD 12.93/Ib 62.5(0.22%)
NICKEL USD 6.13/1b v 34.99 (0.26%)
LME GOLD CLOSING PRICES Thomson Reuters, 16.07.2020
o https://lwww.lme.com/ sin Pound (Ib) | Tonne (T)

1900 2s are updated daily.

ded by © Thomson Reuters Limited.
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1. Introduction

Mineral Commodity Summaries perJanuary 2021:Gold (metric ton)

Mine production Reserves®
2019 2020¢
United States 200 190 3,000
Argentina 60 60 1,600
Australia 325 320 910,000
Brazil 90 80 2,400
Canada 175 170 2,200
China 380 380 2,000
Ghana 142 140 1,000
| Indonesia 139 130 2,600 |

Kazakhstan 107 100 1,000
Mali 61 61 800
Mexico 111 100 1,400
Papua New Guinea 74 70 1,200
Peru 128 120 2,700
Russia 305 300 7,500
South Africa 105 90 2,700
Sudan 90 90 NA
Uzbekistan 93 90 1,800
Other countries 716 750 9,200
World total (rounded) 3,300 3,200 53,000

USGS https://www.usgs.gov/



1. Introduction
SE AsiaMagmatic Arcand Endowment

SourceMitchell & Leach (1991Qarlile& Mitchell (1994, Maryonoet al. (2012)

Taiwan-Japan,
2060, 9%

PNG, 3250, 15%—

Philippines, 3010, § IDN, 11240, 52%

14%

Myanmar-Andaman, j
2200, 10%

SEA Gold Endowment by Countries (Moz)

Philippines, 190.9, Laos, 6.4, 1%

27% \
[Malaysia, 11.8, 2%

—Myanmar, 1.5, 0%

SEA Magmatic Arcs by Countries (km)

PNG, 197.5, 28%

—Taiwan, 6.4, 1%

Thailand, 4.8, 1%
Indonesia, 284.4,

39% Vietnam, 8.1, 1%
Maryono (2016)



1. Introduction -
Global Copper Deposit Types&i *
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GOLD AND COPPER - GOLD DEPOSITS
SOUTHEAST ASIA

Deposits >1.0 Mt
Porphyry Cu-Au
Porphyry Cu-Mo-Au
Skarn

High-sulfidation
Intermediate-sulfidation
Low-sulfidation

Quartz lode

VMS / Exhalative
Sediment-hosted
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Global copper production by
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2. Magmatic Arcs & Mineralization in Indonesia
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2. Indonesian Au- Ag- Cu Endowment

(15 Magmatic Arcs

SundaBanda(Second Biggest
AThe longest & largest arc:

4,000 km2

AWesternSundaarc: 351t Au:

1,178t Ag & 142kt Cu

[

AEasternSundaarc: 2,173t Au
3,686t Ag & 19,022kt Cu

|

ABanda arc: 48t Au; 970t Ag «

255t Cu.

/

150t Au
430t Cu

Western Sunda Arc

351tAu
3,178t Ag
142kt Cu

Au-Ag-Cu Endowment

Au: 7.311 ton,
Ag: 19.448 ton,
Cu: 64.832.000 ton

(IAGI-MGEI, 2015)
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2. Gold,Basemetal & Coal in Indonesia

GOLD AND COAL OCCURRENCES MAP
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PORPHYRY COPPEROLD

Randu Kuning, Wonogiri (Central Java)
Tasikmadu, Trenggalek (East Java)
Tumpangpitu (East Java)

Batu Hijau (Sumbawa Island)

K h {Sumbawa Island)



Randu Kuning, Wonogiri (Central Java )
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Randu Kuning, Wonogiri (Central Java )
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Randu Kuning B =
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Randu Kuning: Vein/Veinlet System

A At least 7 porphyry vein/veinlet types:

abkwbhE

o

Magnetitexchalcopyrite tquartzzbiotite veinlets
Quartzzmagnetite pyrite tchalcopyrite (A type)veins
Banded/Laminated quartz+magnetite (M type) veins
QuartzzK feldspartpyrite (B type)veins
Quartztpyrite zchalcopyrite tbornite (AB type) veins
with thin sulphide centre line

Pyrite £chalcopyrite (C type) veinlets
Pyrite+quartztchalcopyrire calcite (D type) veins

Sutartoet al. (2016)
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Randu Kuning: 3
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Randu Kuning: Subsurface Ore Mineralization

Hartono et al., 2011

w w w w w w w w w w ~ w
8 g { 4
: : : ; : i ; ; ; : : : :
D08 I, PO
x Randu Kuning %,% f
Pomil
40m @ 1.12g/t Au, 0.29% C o
o, 2z L
15m @ 1.61g/t Au, ' Nm
LAl re'“ _.-\‘ # : //‘, Ve
22m @ 0.61g/t Au, 0. . | B _
- from 2 “
incl 0.68m @ 7.9|g/t Au, 0.69% C ;
— Z 8
e 2.85M @ 0.51g/t Auy 0.1% Cu i 1
rom 3aom
— |
37m @ .77g/t A, 0.23% Cu |
S from458 m| - é : .
p g
; : § § : : : i
¢ g § g §
i PT OXINDO E:__ éE: —— o !:-:. el ' | Oblique Section IWG001_002_003 | WONOGIRI PROJECT
MG EXPLORATION E‘_.... E%'_: oot “:‘_E e Py e Looking North East Scout Drilling Program




Tasikmadu, Trenggalek Regional Geology
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/’ Kambukarno®, ! A The study area is occupied by Mioce

\\I ' : Mandalikaformation (Tomm)

A Tommwas intruded by a series of
acidic to intermediate plutonic rocks
(Tom)).

9082000mN

A

9080000 mN

2,5

9018000 mN

Samodra et al. (1992)
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Locally Rooted, Globally Respected www.ugm.ac.id



Tasikmadu, Trenggalek
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Volcanic breccia
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Contour
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Idrus et al. (2

GEOLOGY CROSS SECTION A - A’
H:V=1:1
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9.082.500 mN

9.082.000 mN

9.081.000 MmN  9.081.500 mN

019)

Deposit Geology

1.Lithology:underlain by a serie$ of
volcanic units, which from oldest to
youngest are volcanic breccit, least
three phases of intrusive rocks mainl
early fine-grained diorite,
intermediate medium grained diorite
and late coarsegrained diorite
porphyries

2.Causative mineralization intrusion is
interpreted to be fine grained diorite
porphyry, which is closely associatec
with of quartz vein/veinlestockwork
occurrences.

3.NNESW and WE- trending strikeslip
faults are interpreted to be causative
structure playing an important role
controlling the formation of the

porphyry coppeigold prospect

www.ugm.ac.id



Tasikmadu, Trenggalek Causative Intrusions
Intermediate medium Late coarsegrainec |
grained diorite diorite
LR 4 g SR S50, OB _

(Ai8071618 ™
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. AW PRy
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PETROGRAPHY

"~ Kaneko et al. (2019)
AThe main causative intrusion is interpreted to be fine grained diorite porphyry

A Ore mineralization is gradually depleted to the intermediate medium grained diorit
and late coarse grained diorite porphyries, respectively

Locally Rooted, Globally Respected www.ugm.ac.id



Tasikmadu, Trenggalek
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% AV RNNG 2 NUE \»)\\ 1¢ halos developed includeentral
VNG : SO " potassic, proximal phyllic, distal

| propylitic and superimposed

“l;  argillic alteration.

1" x central potassic alteration is
typified by finegrained secondary
biotite and magnetite, whereas
phyllic alteration is typified by
sericitequartzpyritexchlorite.

9.082.500 mN

(¢ x Ore mineralization is closely

|3 associated with potassic alteratic
and highdense quartz
vein/veinlet stockwork.

9.081.500 mN

X The potassic alteration is spatial
and temporally distributed a
whole of early finegrained diorite

porphyry.

9.081.000 mN

Locally Rooted, Globally Respected
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Tasikmadu, Trenggalek
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Locally Rooted, Globally Respected www.ugm.ac.id



Tasikmadu, Trenggalek Quartz Vein/Veinlet System

Bvein =

R l]l[l[pm]lnllTT|HHp||||||||||m||\||||n!|||u|||\||||H|||I||||H|H|||||||||||I||I||||l
i h 0 11 12 13

i+ C veinlet

o D veinlet

Locally Rooted, Globally Respected

AOre mineralization is charatterize
by highdense mineralized
stockworkof quartz vein/veinlet
system i.e. Early A-AB, center
line AB/B, transitional
chalcopyriticC and late pyritic D
veins/veinlets of a typical
porphyry system.

#| AThe prospect area imappedly
centered by at least 1x1.5 square
km of earlypotassicalteration
zone which is spatially (may be
coevally) associated with high
dense mineralized vein/veinlet
stockworkzone.

ldrus et al. (2019)

www.ugm.ac.id



Tasikmadu, Trenggalek Quartz Vein/Veinlet System

Magnetite-sulfidetquartz ~ - ~—— Quartz-sulfide vein

veinlet= A vein T— > Bvein
—_— Quartz-sulflde veinlet Siifda vainist

Quartz vein/veinlet systemEarly A, AAB veins/veinlets, centdme AB/B,
transitionalchalcopyriticC and late pyritic D veins/veinlets

Locally Rooted, Globally Respected www.ugm.ac.id



Tasikmadu

OreMineralization
] Ag | As | | Pb | zn J Mo |

0.63 0.8 5 0.38 119 137
1.89 3 2 0.66 43 77
1.54 2.3 3 0.89 35 65
0.54 19 2 0.52 27 67
0.43 10.5 128 0.55 26 36
1.48 4.3 18 0.1 12 110
5.45 8.4 13 0.1 23 61
7.01 6.3 50 0.1 12 108
0.05 0.3 19 0.02 25 109
0.07 0.3 25 0.08 35 106
1.37 2.7 9 0.93 7 81
0.52 1.2 3 0.30 4 65
1.57 4.3 11 0.1 5 17

11-a
11-b
LAFO2
LAO3
LAFO4

of ™[ v o o] N vy
N o e N N e ey
>| >| o| >| o] >| m| >

P PR R R RPRRRERRRRERE PR

A High grade of Cu & Au is intimately associated wi
central potassic altered rocks which have been cr
cut by quartz veins/veinlets.

A Copper grade ranges betweém02 and 0.93 %t an
average of 0.36 % Cu, categorized into medium
grade, which may be common in porphyry systerr

A These high gold gradeare not typical of Java Island.
porphyry coppemold system, and it may imply | A Gold grade varies fro.05 to 7.01 g/tat an
the presence of the overprintingite LS average of 1.74 g/t Au. Two samples show an
epithermal veins in the porphyry system.(?) elevated gold grade, i.&.45 and 7.01 g/t Au

Locally Rooted, Globally Respected Idrus et al. (2019)



Fluid characteristics

Fluid inclusion studies suggest that different types of mineralization were
occurred in Early Fine-grained diorite.

Salinity (wt%)
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Deposit type and the occurrence of gold

gZEarly Fine-grained Diorite where show the porphyry-type mineralization has
economical potential.

ZAU in pyrite occurs as sporadically Au®, nanoparticle. O oot py. deauarz
1,6 @ Quartz-sulfide veinlet, P1
Cu-Au (Silltge, 2000) O Er by cucrop vouioh © Quartzsulfde vein, P
1.4 o‘? O EFD P2 outcrop O sulfide veinlet, P1
, '\\O) @ EFD P6 outcrop A\ Dissemination pyrite, P2
O 'L“g[[)) A Pyrite veinlet, P2
1’2 © A Quarlz veinlet, P2
100000
1 D.L. (157 ppm)
€
208 10000
S Au®, Nanoparticle
< —
0.6 é 1000
-]
0,4 < . : :
Au-rich porphyry 100 Au*, Solid solution
Sillitoe (1979)
0.2 D.L. (87 ppm)
0 10
00 04 08 12 16 20 10 1000 100000
Cu (%) As (ppm)

Fig. Copper and Au grade of Tasikmadu intrusions (Kesler et al., 2002; Idrus et al., 2007; Sillitoe, 2010; Hoshke, 2012; Maryono et
al., 2018) (left) and Occurrence of Au in pyrite (Keith et al., 2005; 2018) (right).



Tasikmadu: Conceptual Model

p—— Chlorite-sericite Quartz-alunite 4

o alteration alteration : 4

: / : PlctJtasts_ic [ Quartz-pyrophyllite 7 Y = . LTSt )I

alteration : . P

Basq of thocap /4™, Porphyry i S 2P o R
ro 4‘ Propylitic Sericitic
(I alteration alteration
.: Sodic-calcic Chiloritic
: alteration alteration

TheTasikmaduorphyry:

A MioceneMandalikavolcanic breccia was intruded by
multiple series of diorite porphyries

A Lithocapmight be completely eroded®, ~1.4 km depth

A Originated from high T and saline magmatic fluids
exsolvedfrom the causative finegrained diorite, and
late stages formed by mixing with meteoric water

AThe presence of hematite/magnetite daughters (S2) is
interpreted that the fluid was enriched in metals and
being fertile to form the porphyry deposit.

A Abundant I= & V-rich fluid inclusionsA boiling
condition.

A Classic alterationpotassig phyllic, propylitic and ariillic

wpy |




