The Abiotic
Ocean:
Navigating the
New Deep-Water
Resource Frontier

A strategic synthesis of the macro-drivers,
extraction technologies, and systemic
ecological consequences of harvesting
deep-sea minerals, oil, and natural gas.




Syllabus Link

Causes and consequences of increasing demand for
the abiotic resources of oceans, including minerals,
oil and gas



Activities

Abiotic Ocean Resources Activities

Use the resources provided .
tO CO m p I ete t h e a Cﬁ V i ﬁ e S Causes and consequences of increasing demand for the abiotic resources of oceans, including minerals, oil and gas

Useful Resources:

Slideshow: inde

°
Readings- reading #1. reading #2
° Video: The Deep sea Gold Rush
Infographic: Summary infographic

Table: Summary Table
Marine minerals - WWebpage

Extension: John Oliver Video ( informative and funny, but it does include very rude language in places)

Define the term abiotic, and give some examples of Abiotic ocean resources
Abiotic:
Examples:

Causes of the increasing demand: Take notes on the main causes driving the increasing demand for these important abiotic ocean resources.

RESOURCE | WHAT RESOURCE IS USED | WHERE LOCATED inthe | ACCESSIBILITY/QUANTITY CONSEQUENCES OF
NAME FOR OCEAN (ie continental shelf, AVAILABLE RESOURCE USE
etc.
.o { - - |




Introduction

Together, abiotic and biotic factors make up an
ecosystem.

* Abiotic factors are the non-living parts of an
environment.

* Biotic factors are the living parts of an

environment, such as plants, animals and
microorganisms.



Examples of Ocean Abiotic Resources

Energy:

* Oil and Natural Gas
* Wave/Tidal Energy
Minerals: Gold, Copper,
Diamond, Magnesium
Other:

- * Geothermal,

* Methane Hydrates

* Polymetallic nodules
e Salt, water (desalinization)
Sand




Sardinia sand thieves face fines of up to
€3,000

Italian officials and vigilantes tackle tourists taking souvenirs of
island’'s beaches

Tourism Tie In

Sardinian authorities are getting tough with tourists who steal sand from the
island’s pristine beaches as a souvenir and are issuing fines of up to €3,000
(£2,700).

Earlier this week, a 40-year-old Italian who lives in the UK but is originally
from Naples, was fined €1,000 after police caught him in possession of a
bottle of sand from Gallura beach, on the island’s north coast.

Vigilantes have also started to patrol some of the island’s beaches. Perhaps
unaware of the seriousness of the offence, some tourists find the sand so
lush that they can’t resist taking it home.
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S00eAn. The ocean as a living biosphere and global fishery. | The ocean as an essential reservoir of energy and
critical minerals.
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Macro-Drivers: o ' et
The Acceleration of Ocean Extraction
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Terrestrial Scarcity

Land-based reserves are heavily
depleted, declining in ore quality,
and increasingly expensive to extract
due to environmental opposition. /

Demographic Acceleration

Rapid population growth and the
industrialization of NICs like China

and India have created an insatiable
spike in energy consumption. /
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Technological Viability 4 i i The Green Energy Paradox

Advancements in marine robotics,
SPAR platforms, and floating
production systems have unlocked
previously inaccessible depths.

The transition away from fossil fuels
(EVs, batteries) requires
unprecedented gquantities of critical
minerals, driving a new rush for the
ocean floor.
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Vertical Depth Tracker
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The Bathymetric Blueprint: A Vertical Cross-Section
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Offshore Qil

Pushing the vertical limits of
fossil fuel extraction to sustain
global transport.

Natural Gas &
Hydrates

Volatile, high-yield energy
locked in delicate ice cages.

Deep-Sea
Minerals

The extreme depths of the
global battery rush.
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Vertical Depth Tracker
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The Demand

Despite renewable growth, global

transport and trade remain fundamentally
reliant on fossil fuels.

SPAR o

The Status

Offshore extraction now accounts for
>30% of global oil and gas production.

The Engineering Shift

As shallow coastal deposits dwindle,
operations push past the 400m
continental shelf, Advanced platforms
are now capable of drilling deeper than
3,000m into the Gulf of Mexico, North
Sea, and offshore Brazil.
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Panel 1: Offshore Oil and the Deep-Water Stretch
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Panel 2: Methane Hydrates—The Frozen Volatile

Vertical Depth Tracker
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Mathene hydrale siabllity zone

The Geological Profile

The Global Distribution

1. Thick Onshore
Pq}rmafrust

m ]

2. Shallow
Arctic Shelf

Lo
o

% gas hydrate
j sediment

3. Upper Edge of
Stability

Atmosphere: oxidation

4. Deepwater

The Resource

Compounds of methane trapped in
a molecular cage of water, located
in thick onshore permafrost and
deepwater continental shelves.
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The Catalyst

Hydrates potentially contain more
energy than all other known fossil
fuels combined.

Geopolitical Demand

Highly attractive to heavily industrialized
nations lacking domestic eil/gas reserves,
specifically Japan and India.

Extraction Risk

Oceur in fragile fault lines; physical
extraction can clog oil fiow pipes and
risks severely destabilizing the seabed.
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Panel 3: Deep-Sea Minerals and the Battery Rush

The Resource

Polymetallic nodules (rich in nickel, cobalt,
copper, manganese), massive sulphides at
hydrothermal vents, and cobalt crusts on
seamounts.

The Catalyst

The global transition to electric vehicles
(EVs) and renewable energy grid storage.
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Clarion-Clipperton Zone
(ccz)

The Geography

The Clarion-Clipperton Zone (CCZ), an
enormous abyssal plain spanning the
Pacific Ocean.

The Governance

The International Seabed Authority (ISA),
under UNCLOS, is actively issuing exploration
licenses to nations and corporations despite
extreme ecological unknowns.




Video: The Race to mine the bottom of the ocean
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http://www.youtube.com/watch?v=pf1GvrUqeIA

Abiotic Matrix: Comparing the Deep-Water Big Three T
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B4 Offshore Oil

£¥ Methane Hydrates

2, Deep-Sea Minerals

Depth of Continental Shelf, Abyssal Plain,

Extraction =Uiiacaite s 000 ~500m 4,000m—6,500m

g::z:; y Industrial baseline & Energy independence for The Green Energy/EV

transport resource-poor NICs transition

Catalyst

gg R Gulf of Mexico, North Arctic permafrost, global Clarion-Clipperton

- grap Sea, Brazil continental margins Zone (CCZ)
ones

;Eﬂdll'lg. Catastrophic Climate feedback loops Irreversible benthic
i OReiTRC face spill ia accidental rel habitat destructi

| Threat surface spills via accidental release abitat destruction
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‘Geopolitical Consequences:
Chokepoints and Strategic Security
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Environmental Consequences: 1
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Environmental Consequences: Smothering the Benthic Zone

The “Alice-in-Wonderland” . o
Ecosystem

The deep ocean is characterized by
darkness, extreme pressure, very slow
biological growth, and millions of
unidentified, highly fragile species.
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The Threat of Plumes 2500m

Seafloor massive sulphide and nodule
mining directly destroys unique
habitats. Worse, machines and return
pipes generate massive subsea
sediment plumes.
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Irreversible Damage T

Toxic sediment plumes drift on
currents to settle over thousands of
square miles of seafloor, smothering |
habitat complexity. This risks mass 6000m -
species extinction before discovery. |
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The Hydrate Consequence: A Potential Climate Trigger
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© The Chain Reaction A,

Hydrates exist in a highly fragile state
of pressure and temperature stability.
Physical extraction risks triggering

accidental, large-scale structural collapse.
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| © The Macro Impact N

An accidental release of deep-sea methane

F
St

into the atmosphere would bypass localized
ocean damage and directly, drastically
accelerate global climate change.

| ® The Threat Mechanism

Methane gas bubbles rapidly to the
surface. It is a greenhouse gas
exponentially more potent than Carbon
Dioxide at trapping atmospheric heat.
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The Nautical Blueprint

Greening the Future AR | The deep ocean is Earth's largest, least
AR resilient, and most poorly understood

biological habitat.

The ocean is the ultimate frontier
to sustain industrialization and
supply the critical minerals for the
post-carbon transition.
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Conclusion: The drive for abiotic resources pits economic and climate-tech acceleration directly against the
survival of the deep-sea biosphere. Until robust 10-year scientific baselines and strict international liability
agreements are established, the only scientifically sound policy is a global moratorium on deep-sea extraction.
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The Deep-Sea Gold Rush



http://drive.google.com/file/d/1DyRYRC1iZIpwrjEQjN4SA426lICLUsHX/view
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