10/17/2025

First Term (2025/2026)
Proi. Abbas Sharaky
Tel. 567-5549 (Office)
Tel. 0100 361 9699 (Mobile)

sharaky@geologist.com

https://sharaky.wixsite.com/nile = =8
https://WWW.facebook.com/abbas.shaﬂl“ky

» Introduction, readings, meetings and schedule
Mineral deposits: Classification of mineral deposits
» Magmatic deposits I: Mafic complexes, ophiolites and massive sulfides
» Magmatic deposits II: Kimberlites, carbonatites and pegmatites
» Hydrothermal deposits (porphyry deposits)
Hydrothermal deposits (epithermal deposits)

Metamorphic deposits

Sedimentary mineral deposits, residual, supergene enrichment, placer I
Sedimentary mineral deposits, residual, supergene enrichment, placer Il
Research paper presentations
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Mid Term Exam ............. 10%
Activities .o.eeevvveeneeennneeee.. 10%
Oral Exam .......c.ccccceeeeeeeee. 10%
Final Exam .......cccee0eeiess 70%
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1. What will this course examine?
a. Types of mineral deposits.
b. Formation of mineral deposits.

c. Mineral depositsiimiAfrica.

Resources:

The term resources covers everything we use, including air, soil, timber,
water, fuel, coal, mineral, ...

Mineral Resources:
Mineral resources include non-food, non-fuel resources such as metals (e.g.

aluminum, palladium) and industrial minerals (e.g. gypsum, phosphate).

Mineral Deposits:

Mineral resources become concentrated in Earth's crust as a result of specific
geologic processes associated with the formation of rocks. %
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What is an ore?

An ore is a naturally occurring solid material containing a useful
commodity that can be extracted at a profit.

Reserves
The total tonnage of ore in the deposit at a given grade.
1. Proven -sampled in three dimensions.

2. Probable - sampled in two dimensions.

3. Possible - inferred or thought to be present

Gangue

Non-economic minerals (e.g. quartz, feldspar, and calcite) found in
association with ore minerals and are considered waste.

The concentration factor (CF)

It is the increase in the concentration of a mineral required to
generate an ore.

economic concentration by the average concentration of the mineral
in the crust

CF = conc. mineral / conc. Average crust
Copper Bingham, Utah, 0.6%, Average in Crust =55 ppm ?

CF =0.6*10000 / 55 =109.09 ol
» : y
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Factors influencing mining:
1. Tenor and tonnage.
2. Nature of the ore (type, grain size, texture, hardness ..
3. Location of the deposit.
4. The geological situation (surface, in depth, ...).
5. Technical factors.
6. Global and local economic and political situation.

#

Wineral deposits

(N

Precambrian
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30 Year Gold Price in USD/oz
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55%

of the world's diamonds
led by Botswana
and Congo

220
Africa produces about 483

tons of gold- 229 of the
world's total production.

of the mining in Africa is
gold mining.
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There are over 110 listed

mining companies with
operations in South Africa
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Tectonic Environment

MEDITERRANEAN SEA
. Saudi Arabia
Saudi Arabia : j . r 2 -

Continental ;
lithosphere ol S Downfaulted
f blocks

Mineral Deposits

« METALLIC

1. Precious metals: Au, Ag and Platinum group metals (PGM)
2. Ferrous metals: Fe, Mn, Cr, Tiand V
3. Non-ferrous metals: Mo, Cu, Pb, Zn Sn, Ni and Al
Base metals: Cu Pb Zn
4. Radioactive elements: Uranium and thorium

« NONMETALLIC (Industrial minerals)
Limestone, phosphate, clays, marble, fluorite and ro‘t;i(}alt
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Classification of mineral deposits

* Magmatic ore deposits

EXTRUSIVES: |
quick cooling, tiny
crystals or glassy
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Classification of minera;l deposits

* Magmatic ore deposits

i

Segregation by Gravitational Settling

W\ settle to floor of
.- chamber

Crystals from early
cooling accumulate

{a) Early crystallization
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¥
Classification of mineral deposits

* Magmatic ore deposits

* Segregation

|'© The Photo-Atlas of Minerals

1cm

Owner: Harvard University

Photographer: Wendell Wilson

Muscovite after Topaz
Gillette quarry, Haddam Neck, Middlesex Co., Ct.
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Classification of mineral deposits

* Magmatic ore deposits

* Segregation
* Pegmatite

ophiolite '
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Legend

Fircum -Pacific Phanerazoic
= mutiple ophiclte belt (450-0 Ma)

Alpine-Hirnalayan hesozaic
ophialite belt 1150 fla)

Appalachian-Caledonian-Uralian

Faleczoic ophiclte belt (450Ma)

Pan-Alrizan Late Proterozoic
ophialite helt (750 kia)

I Gontinental crust

Classification of minera;l deposits

* Magmatic ore deposits
* Segregation
* Pegmatite
* Ophiolites
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Rift vall Volcanics and nonmaring sediments
Faulted valleys
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Vertical distances not 1o scale

Tension

Classification of mineral deposits

e Magmatic ore/deposits

» Segregation

. Pegmatite

* Ophiolites

» Massive sulfides (Fe, Cu, Mn)
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Classification of mineral deposits

« Magmatic ore deposits

* Segregation
* Pegmatite

» Massive sulfides (Fe, Cu, Mn)
« Kimberlites (diamond)
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Classification of mineral deposits

e« Magmatic ore deposits

Vein material deposits in
fractures as water ascends

"Water vapor from
solidifying magma
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Cold water descending
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Classification of minei’;l deposits

« Magmatic ore deposits
* Hydrothermal ore deposits
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Subduction and porphyries
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Classification of minelel deposits

e« Magmatic ore deposits

* Hydrothermal ore deposits
* Porphyry (Cu, Mo, Au)

Parent granite batholith
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Classification of minef'éll deposits

e« Magmatic ore deposits

* Hydrothermal ore deposits

Zone of contact
metamarphism (auraale)

Marble Magma

Exoskarn

Indoskarn
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Classification of mineral deposits

« Magmatic ore deposits
* Hydrothermal ore deposits

 Metamorphic ore deposits
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