
Introduction to Marine Geology

Key concepts, processes, and tools used to study the Earth’s oceanic realm.

1. What Is Marine Geology?

Aspect Description

Definition
The scientific study of the composition, structure, history, and processes shaping

the ocean floor and coastal margins.

Scope

• Seafloor topography (bathymetry)

• Sedimentology and sediment transport

• Plate tectonics and volcanic activity

• Hydrothermal systems and mineral deposits

• Past climate and sea?level changes recorded in marine sediments

Why It

Matters

• Provides clues to Earth’s tectonic evolution.

• Supplies resources (e.g., hydrocarbons, polymetallic nodules).

• Informs hazard assessment (earthquakes, tsunamis, submarine landslides).

• Helps reconstruct past climate and sea?level fluctuations.

2. Major Ocean?Floor Provinces

Province
Typical Depth

(m)
Dominant Features Example

Continental Shelf 0–200
Flat, sediment?rich, high

biological productivity
North Sea

Continental Slope 200–3,000
Steep gradient, submarine

canyons, turbidite deposits
Gulf of Mexico slope

Continental Rise 3,000–4,500

Accumulation of slope?

derived sediments, fan

systems

Bengal Fan

Abyssal Plain 4,000–6,000
Very flat, fine?grained pelagic

sediments

South Atlantic abyssal

plain
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Province
Typical Depth

(m)
Dominant Features Example

Mid?Ocean Ridge
2,000–3,500

(ridge crest)

Seafloor spreading, volcanic

ridges, hydrothermal vents
Mid?Atlantic Ridge

Oceanic Plateaus &

Seamounts
Variable

Elevated volcanic constructs,

often isolated

Hawaiian–Emperor

seamount chain

Trenches

(Subduction Zones)
6,000–11,000

Deepest parts, intense

tectonic activity
Mariana Trench

3. Fundamental Processes

Process Mechanism Resulting Landform / Feature

Plate Tectonics
Divergence (spreading), convergence

(subduction), transform motion

Mid?ocean ridges, trenches,

fracture zones

Volcanism
Magma rises at spreading centers or

hotspots

Ridge crest basalt, seamounts,

island arcs

Sedimentation
Delivery of terrigenous, biogenic, and

pelagic material

Continental?shelf mud,

turbidites, ooze layers

Erosion & Mass

Wasting

Gravity?driven slope failure, submarine

landslides

Canyons, debris flows, slump

deposits

Hydrothermal

Circulation

Seawater percolates through hot crust,

leaches metals, re?emerges

Black smokers, sulfide

chimneys, mineral deposits

Bioturbation Organisms rework sediments
Mixed?layer sediments,

increased porosity

4. Sediment Types & Depositional Environments

Sediment Origin
Typical Grain

Size
Key Environments

Terrigenous

(clastic)
River runoff, glacial erosion Sand to mud

Continental shelves,

submarine fans

Biogenic

(carbonate)

Shells, skeletons of plankton

(foraminifera,
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