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Recommendations from Climate Analytics based on IPCC report:

40-70% cut on 2010 emissions

levels by 2050
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66% chance of limiting
warming to below 2°Cin
the 21st century
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The European Union’s
Emission Trading
System (ETS)
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Cobalt ~  Carbon  Vanadium

More than 220 tonnes of
coal is required to build
a wind turbine.
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Windfarms
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(Simon et al., 2023)
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A typical battery electric vehicle contains

Lithium 10 kg
Copper 80 kg
Nickel 25 kg
Manganese 20 kg
Cobalt 15 kg

Source: Australia Government Rare Earth Metals 2-5 kg (Simon et al 2023)



Elements for which demand increases significantly
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wind and solar only

EV
Fleet

55 2018 mix on non-fossil
energy sources
50
nuclear only
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copper demand [10° tonnes]
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Calendar year (Simon et al., 2024)
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1000t Cu COPPER MINE PROJECTS (cap 2100Ktpy Cu)
In Orange: Operating Projects in this box planned for after 2027
In Blue: start-up planned until 2027 (incl) netinswbnologic order)
o l : l 530 1 Other colours: after 2027
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- Total annual Capacity of Listed Projects/Expansions (not yet in
operation) in this chart is around 10.8 Mt copper
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Source: ICSG Directory of Copper Mines and Plants



8l gee yioliel (e oles 0SS gralS

Global Cu Production & Demand [10° tonnes/yr]
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TAB = Tauride—Anatolide Block
PB = Pontides belt
AAMA = Ahar-Arasbaran Magmatic Arc

UDMA = Urumieh—-Dokhtar Magmatic
Arc

AMA = Alborz Magmatic Arc
El = East Iran zone

KPB = Kerman Porphyry Belt
MVA = Makran Volcanic Arc
KKh = Kashmar-Khaf zone

 Richards & Sholeh, 2016
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Giant Sungun Porphyry Deposit,
3446.30 Mt @ 0.48% Cu

* |ntrusion: Micro-monzonite

porphyry, monzonite, quartz
monzonite

e Cretaceous limestone and volcanics

* Mineralization age: 21.01 +£0.15 U-
Pb zircon (Singer et al., 2008;
Aghazadeh et al., 2015)




Giant Sarcheshmeh Porphyry Deposit, 3125.00 Mt @
0.41% Cu




Meiduk Porphyry Deposit, 792.53 Mt
@ 0.67% Cu

* Intrusion: Quartz diorite

* Intrusion age: 12.5 £ 0.1 Ma (U-Pb
zircon)

* Mineralization age: 12.10 £ 0.07 Ma
(Re-Os molybdenite)




Kerman magmatic rock classification

Group

Group 1
Group 2
Group 3
Group 4

Group 5

Group 6
Group 7
Group 8
Group 9

District
Takht Gonbad
porphyry
Takht Gonbad
regional

Kuh-e-Panj regional

Sar Cheshmeh
porphyry
Sar Cheshmeh
regional
Meiduk porphyry
Meiduk regional
Rafsanjan-1
Neogene

Mineralization

Porphyry Mine

None

Porphyry
Prospect

Porphyry Mine

None

Porphyry Mine
None
None
None

Sholeh & Richards, 2023

30°0'0"N

City

Samples

Quaternary deposits

- Eocene volcaniclastics
RN
\&E\\S $5Z metamorphic units

Oligo-Miocene diorite and gabro

56°0'0"E

- Oligo-Miocene granite and granodiroite

Oligocene granite-granodiorite
Pliocene-Quaternary andesite

Pliocene andesite

Pliocene dacite and andesite,
Pliocene granite
Pliocene rhyolite and dacite

Triassic ophiolite
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Neogene-Quaternary

intermidiate to mafic volcanic rocks
- Mid Cenozoic calc-alkaline

volcanic/plutonic rocks

Late Cretaceous
south Bazman intrusions

Late Cretaceous-Paleocene
ophiolite rocks

J[nej wIojsuel) qRUIN

65°

VA A" 2

Val AN AN

<

Koh-i-Sultan
Reko Did

Afghanistan

A

C ’*”{(c;/hagai e

Hamun-i

-Mashkel

Makran Frontal Thrust

/’ &'r

30°

25°

55°

60°

Sholeh et al., 2016
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Eu Anomaly Norm
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Kerman magmatic rock classification

Group District Mineralization
Group 1 Takht Gonbad porphyry Porphyry Mine
Group2  Takht Gonbad regional None

Group 3 Kuh-e-Panj regional Porphyry Pros.pect Red OX I ndlcator » E u/Eu* 2 04

Group4 Sar Cheshmeh porphyry Porphyry Mine

Group5 Sar Cheshmeh regional None .

Sretpl Doy Porphyry Mine (Ballard et al., 2002; Dilles et al., 2015)
roup 7 Meiduk regional None

Group 8 Rafsanjan-1 None

Group 9 Neogene None

Sholeh & Richards, 2023
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Kerman magmatic rock classification

Group

Group 1
Group 2
Group 3
Group 4
Group 5
Group 6
Group 7
Group 8
Group 9

District Mineralization

Takht Gonbad porphyry Porphyry Mine
Takht Gonbad regional None

Kuh-e-Panj regional Porphyry Prospect

Sar Cheshmeh porphyry Porphyry Mine
Sar Cheshmeh regional None

Meiduk porphyry Porphyry Mine
Meiduk regional None
Rafsanjan-1 None
Neogene None
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1.1

Prospecting

1.0 1
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Eu Anomaly Norm
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Final_Pb206/U238_Age : Eu Anomaly Norm

1.2 4 ke

Explored

/ Mineralization
Period

Takht Gonbad

0.4

0.3 1

0.2 1

0.1+

Final_Pb206/U238_Age

Sholeh & Richards, 2023

Group
Group 1
Group 2
Group 3
Group 4
Group 5
Group 6
Group 7
Group 8

Group
O1
2
@3
®4
®5
®c
®7
o8
. 9!0
Kerman magmatic rock classification
District Mineralization
Takht Gonbad porphyry Porphyry Mine
Takht Gonbad regional None
Kuh-e-Panj regional Porphyry Prospect
Sar Cheshmeh porphyry Porphyry Mine
Sar Cheshmeh regional None
Meiduk porphyry Porphyry Mine
Meiduk regional None
Rafsanjan-1 None
Neogene None

Group 9
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