eological Oceanography




What i1s Geological Oceanography?

o Study of the sea floor
— The sediments that make up the sea floor
— How the sea floor is formed and destroyed
— Movement of plates



Continental Shelf: extension of Continental Slope: Begin at shelf
continent. Extends down 100-200m. break and extend down 3-5km.
Most productive area of ocean Steepest gradient.
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Continental Shelf

* Length varies Iin different parts of the world
— East Coast of Canada: up to 400km long
— West Coast of US: only a couple of km long

o Steepness will affect how water moves
along the coast

— Steeper shelf = bigger waves

—
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Photic Zone: area where photosynthesis
occurs, depth depends on water characteristics

’— Pelagic: anything living in the water column—‘

Photic

Zone
200m

700-
1,000m

2,000-
4,000m

Aphotic
Zone



Continental Drift

e Earth’s continents are
moving over time
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Plate Boundaries

* Divergent
 Convergent
e Transform



Plate Boundaries

* Divergent
— Plates move away from each other

— New crust Is formed from magma = seafloor
spreading
— Produce volcanoes

— Example: North American plate moving away
from Eurasian plate



Oceanic Ridges associated with
Divergent Boundaries
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Plate Boundaries

e Convergent
— Plates move towards each other
— One plate sinks (subducted) under another
— Crust Is destroyed

— Subduction Zone: place where one plate is
sinking under another plate

— Subduction creates trenches
— Earthquakes, volcanoes, and mountains
— Examples: Nazca and South American Plate




Oceanic-continental convergence Oceamic-oceanic convergence

Mountain formed by this Islands formed by this

type of boundary: type c_)f plate boundary:
Cascades Aleutian Islands (Alaska)

Continemtal-continemtal convergence

Mountain ranges formed by this type of
boundary: Himalayan



Plate Boundaries

e Transform
— 2 plates slide past each other
— Crust neither formed nor destroyed

— Most occur In the ocean, but some occur on
land

— Earthquakes

— Example: North American plate and Pacific
plate
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Hot Spots

e Most volcanic activity occurs at plate
boundaries

 However, there are exceptions

e Hot Spots:

— Persistent source of magma away from a
plate boundary

— Magma rises through the crust and forms a
seamount

— Continued eruptions cause seamount to grow
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What causes the plates to move?

e Crust “floats” on top
of the mantle

e Mantle is molten and
moves underneath
the crust




Types of Marine Sediments

* Lithogenous

— Sediment derived from break down of pre-existing
rock material

— Clay, silt, sand
e Biogenous
— Sediment produced from living organisms
— Primarily come from skeletons, shells, etc
 Hydrogenous
— Precipitates from seawater
— Many form around deep sea vents
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