The Stratified Atlas: India’s Resource Blueprint

An essential guide to the geology, extraction, and evolution of the
subcontinent's mineral and energy wealth.
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Everyday Evidence Taxonomy Iree

The Sparkle: .
Toothpaste relies on Minerals
fluorite for cavities,
rutile/titanium oxide
for whiteness, and
mica for sparkle.

The Machine:

Trains and buses are Metallic Non-Metallic
driven by engines
reliant on metal and
energy resources.

Energy
Minerals

Precious Mica, Salt, Coal, Petroleum,
(Gold, Silver) Limestone Natural Gas

The Body:

Although only 0.3% ¥
e T iy Ferrous Non-Ferrous

life processes (Iron, (Copper,
cannot occur Manganese) Bauxite)

without trace
minerals.
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1. Veins & Lodes
(Igneous/Metamorphic):
Magma forced upward
through cavities cools and
selldifies.

Yields: Tin, Copper, Zinc, Lead.

L

2.Beds & Layers
(Sedimentary):
Formed by horizontal
accumulation and immense
heat/pressure over time.
Yields: Coal, Iron Ore,
Gypsum, Potash.

3. Residual Mass
(Surface Weathering):
Soluble rock constituents
wash away, leaving Q
weathered ore behind.
Yields: Bauxite.

O 4, Placer Deposits
(Alluvial Valiey Sands):

at the base of hills.

4. Placer Deposits
(Alluvial Valley Sands):
Non-corroded minerals
resting at the base of hills.
Yields: Gold, Silver,
Platinum.

Non-corroded minerals resting

Yields: Gold, Silver, Platinum.

5. Ocean Basins:
Vast but diffused quantities
in water and on the seabed.
Yields: Salt, Magnesium,

Manganese Nodules.




Ferrous Wealth Non-Ferrous Wealth

(The Backbone) (The Deficit)
D T e,
Key Metal 1: Iron Ore Key Metal 1: Copper
Magnetite (Up to 70% iron content, excellent Highly malleable, ductile, good conductor. Vital
magnetic qualities) vs. Hematite (50-60% iron, for electronics.
highest quantity used industrially). A A
i s NS S T [\,
Key Metal 2: Manganese Key Metal 2: Bauxite (Aluminium)
Critical alloy (10 kg required to manufacture one Clay-like substance yielding aluminium. Prized
tonne of steel). Also used in bleaching powder because it combines the strength of iron with
and paints. A extreme lightness and malleability. A




MINERAL WEALTH ZONES

A Geographic Macro-Map of Key Indian Deposits

.
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Zone 1: Odisha-Jharkhand Belt.
High-grade hematite.

The Chota Nagpur plateau acts as a
dense storehouse of diverse minerals.

Zone 2: Durg-Bastar-Chandrapur Belt.

Features the Bailadila range.

‘Bailadila’ translates to ‘hump of an ox.
This super high-grade hematite is
exported to Japan and South Korea.

Zone 4: Amarkantak & Koraput.
The heartland of Bauxite.

Odisha's Panchpatmali deposits are
the most vital in the state.

Zone 3: Ballari-Chitradurga Belt
LEINEIELE)D

Features the Kudremukh mines.

‘Kudremukh’ means ‘horse face'.
A 100% export unit where ore is

transported as a slurry through a
pipeline.
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The total volume of workable mineral deposits represents just 1% of the Earth’s crust.
We are rapidly cconsuming finite resources that took millions of years to form.
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The Air (Miners’ Lungs)

Inhaling noxious fumes and dust
makes miners highly vulnerable to
severe pulmonary diseases.

The Earth (Structural Collapse)

Underground extraction carries
constant threats of collapsing roofs,
inundation, and sudden coalmine fires.

(Note: lllegal ‘rat-hole’ tunnel mining persists
in regions like Meghalaya despite bans).

The Water (Toxic Runoff) |

Dumping of waste and toxic slurry
inevitably leads to the severe
degradation of soil and local river
systems.
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THE COAL CONTINUUM (Depth & Pressure Gauge)
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Bituminous A =
Deeply buried, increased temperature. The commercial standard.
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Anthracite N\, e .

Highest quality hard coal.

FOSSIL FUEL FORMATION: COAL & PETROLEUM

THE PETROLEUM TRAP DIAGRAM

Non-porous rock layer
(acting as a sealed lid)

Natural Gas

to the surface.
|=

155

Gas is released
naturally when
crude oil is brought
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The Energy Paradigm Shift

Conventional Non-Conventional

Fossilized plants/marine life taking millions
Source Origins of years. (Gondwana coal is 200M years old;
Tertiary is 55M years old).

Real-time elemental forces: Sun, Wind,
Tides, Atomic structures.

Renewability Finite, exhaustive, and depleting rapidly. Infinite, renewable, and locally abundant.
| I
High emissions, heavy ash residue, Clean generation, vital for preserving forest

Environmental Toll

destructive extraction. area by replacing rural firewood/dung usage.
e ' |
Key Indian 18,500km HVJ gas pipeline grid,

Infrastructure Thermal power stations. Solar photovoltaic grids, massive wind farms.
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Solar (The Tropical Advantage) Wind (The Coastal Corridors) Nuclear (Atomic Alteration)
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As a tropical nation, India has enormous India harbors massive wind power Altering atornic structures releases
potential to tap photovoltaic technology, potential. The largest wind farm cluster immense heat to generate power. Fueled
directly converting sunlight to stretches across Tamil Nadu from by Uranium from Jharkhand/Rajasthan
electricity and minimizing rural reliance Nagarcoil to Madurai, with secondary and Thorium from the Monazite
on firewood. hubs in Jaisalmer and Andhra Pradesh. sands of Kerala.
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& Alss The Sustainability See-Saw:
Achieving Balance in India’s Energy Future

Energy Conservation Renewable Adoption
Maximizing efficiency and minimizing Aggressively expanding W
waste. Every unit of energy saved non-conventional infrastructure
reduces the immediate strain to replace our reliance onthe

on finite, polluting fossil fuels. 1% of worl@ble crust.

SUSTAINABLE
DEVELOPMENT

India’s economic future depends on balancing the protection of what little we
~have left in the ground with the capture of the infinite energy above it.
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