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Comparing the poles The Antartic
ice sheet bright white, top, surounded by
sea ioe) s the largest single mass of ice on
Earth, Should recent warming trends there
continue, the glacial ice could begin sliding
into the oceans and raise global sea level.
‘Seasonal melting of sea ice (bright white, bot-
tom) in the Arctic is more dramatic, but has
litle iImpact on sea leve. Last summer, the
Arctic's sea lce reached the smallest extent
ever recorded by satelites.
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The Arctic Ocean

I iy e wirs

» Smallest Ocean

» Shallowest ocean

» Low Salinity
» Diluted by large rivers

» About half covered with
permanent ice

» Low species diversity

» Hallmark animals include
polar bear and walrus
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The Atlantic Ocean

» Second deepest ocean

» Mid-Atlantic Ridge: large divergent
boundary of sea floor spreading

» Large off east
coast of North and South America
» High species diversity
» Important fishing areas

» Higher salinity than other oceans

» Separates “OldWorld” from “New
World”
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Arctic Ocean Wildlife
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The Pacific Ocean

Largest Ocean

combined

Deepest Ocean

Earth

Range of salinities

= islands

» Larger than all Earth’s land area

> : deepest point on

» Lower salinities near equator

Thousands of small oceanic

» High species diversity in coral reefs
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Atlantic Ocean

» Georges and Grand Banks

» Great expanses of shallow water that
supported cod fisheries for centuries

» North Sea

» One of most thoroughly studied
marine waters on earth
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The Indian Ocean

» Third largest ocean
» ocean

» “Closed” ocean with northern extant
blocked by Asian continent

» Low oxygen levels in Arabian Sea and
Bay of Bengal

» High salinity in Arabian Sea and Red Sea

» Large phytoplankton blooms caused by
monsoon climate in summer
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The Southern Ocean

e |+ Circumvents Antarctica

- .L"s%"?u\éf §

» Ocean expanse changes seasonally with
expansion and contraction of sea ice

» Low salinity caused by ice melt

» Antarctic Circumpolar Current: rapid
current
» Clockwise from west to east

» Convergence with warm subantarctic

waters leads to regions of upwelling

(R » High levels of biodiversity
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The Structure of the Earth
Oceanic Crust: crust ~ OceanicCrust(Basalt)  Continental Crust (Granite)

comprised of mostly basalt Density about 3.0 glem?® Density about 2.7 glem?
) 4 Only about § km (3 mi) thick 20 to 30 km (12-30 mi) thick
» Thinner than continental crust

Geologicallyyoung Canbe very old
» Younger than continental crust Darkin color Lightin color
Oldest oceanic rocks: 200 million years old  Richin iron and magnesium Rich in sodium, potassium,

calcium,and aluminum

Continental Crust: Rock that makes
up Earths landmasses. Comprised of
mostly granite
» Older than oceanic crust
Oldest continental rocks: years old
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The Structure of the Earth

Asthenosphere The layers of the Earth are organized by
their different densities

» Core: Dense inner layer comprised of
Gontnental  mMostly iron.

P .
» Pressure is more than a million times that
of the surface and over 7,200°F

» : Layer that slowly flows like a
liquid around the core
» Asthenosphere: Fluid layer of upper mantle

» Crust:Thin layer of rock floating on top of
the mantle
>

: Solid layer of upper mantle and
crust that floats on asthenosphere
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Evidence for Theory of Plate Tectonics

Mid-Ocean Ridges:a series of continuous volcanic mountains that
encircle the globe

Transform faults: areas where two tectonic plates slide by each other
Trenches: areas where one tectonic plate slides under a neighboring plate





image20.png
Continental Drift and Plate Tectonics

Theory of Plate Tectonics: Theory that the Earth’s lithosphere is divided
into a series of large plates that glide of the Earth’s mantle
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Ev1dence for Theory of Plate Tectonics

(3) 190 milion years ago
(5) 150 milion years ago.

. - -

(@) 45 million years ago

(@) 15 millon years ago
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Evidence for Theory of Plate Tectonics

» Similar geologic features and found on continental plates on opposite
sides of the ocean.
» Appalachian and Caledonian mountain ranges originated from the same section of crust
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Evidence for Theory of Plate Tectonics

Lithosphere is youngest at mid-
ocean ridges and gets older as
you move away from the ridges.
» Sediment builds up as you move
away from the ridge

010 20 2 40 50 6 70 80 90 100 110120120140 150 160 170 180 280
‘Age of Oceanic Lithosphers [m.y.]
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Evidence for Theory of Plate Tectonics

e avsan g,

Magnetic anomalies: patterns of e
W oma

magnetic bands in the sea-floor that Roverses

are symmetric around ridges, which

were caused by shifts in Earth’s
between poles

» Magnetic particles get locked into a
direction once the molten crust hardens
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Types of Lithospheric Plate Boundaries

» Divergent boundaries: when Divergent boundary
two plates are moving apart and

magma rises from asthenosphere
to form Convergent boundary

» Convergent boundaries: when
two plates collide and one plate
subducts (moves below) the other Transform boundary
plate

» Transform boundaries: when
two plates slide against each other

>
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Divergent Boundaries

Sea-floor spreading:

formed when continental plates
moving in opposite directions formed
rifts that allowed magma in the
asthenosphere to form new oceanic
crust at the mid-ocean ridges
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Convergent Boundaries

Subduction zones between two
oceanic plates can result in volcanic
activity that creates island arcs

» Ex:Aleutian archipelago

P s

Aleytian istand >
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Convergent Boundaries

Subduction zones: areas where

two lithospheric plates collide and Petcom
one plate the other
plate.

» Earthquakes and volcanos
commonly result from subduction

» Can lead to formation of coastal
mountain ranges

Ex:Andes mountain range in South
America
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Summary of Plate Boundaries
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Transform Boundaries

Transform boundary: location where
two lithospheric plates slide past one
another forming a transform fault

» Ex:
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Formation of Oceanic Islands

Oceanic islands: Islands
formed by the movement of a
lithospheric plate over a

where
volcanic activity forms new
land masses.

m. mwmw
e
e -
T S
_,.,m.n.w.u.,m-q

» Seamounts: submarine
(underwear) volcanos
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Plate Boundaries

» Volcanos and earthquakes
are common around plate
boundaries
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Continental Margins

Sonar images of continental
margin of the coast of California.
Arrow pointing at the Monterey
Canyon, which is the largest
submarine canyon along this
section of shelf.
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Continental Margins

Continental margins are the submerged
edges of continents above the abyssal
plain (deep-sea floor)

» Continental shelf: the shallowest part of
the continental margin closest to shore
» Greatest

Contnenta

» Continental slope: steep slope at the
end of the continental shelf

» Continental rise: area where sediment
moving down continental slope collects
on the deep sea floor

>
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Hydrothermal Vents

Bare

» Seawater that seeps through Mool vokanc Bl

Sediments  daposis fock  smoker

cracks near the central rift
valley is heated by the mantle
and released from the crust
through hydrothermal vents.

‘Seawatr seeps down
Bvough cracks i cust
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Continental Margins

Marine habitats associated with coastal areas L
often the result of different continental margins

ndes.

+ Active margins: margins on the leading edge
of a continental plate where it is colliding with
an oceanic plate

» Narrow shelves, steep slopes, and no continental yazea e
rise

Paciic

of North and South America

» Passive margins: margins that are not a "

plate boundary e 1
t=3

» Wide shelves, gentle slopes and a well- e
developed continental rise fope ()
East coast of North and South America “Trench, no rise.
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The Water Planet

What percentage of the Earth
is covered in water?

30%
50%
70%
90%
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Check Your Understanding
True or False: Continental crust is denser than oceanic crust
True or False: 75% of the water on Earth is seawater

True or False:The mid-Atlantic Ridge is the deepest place on Earth
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Hydrothermal Vents

» Some hydrothermal vents release
minerals that buildup near the vents

resulting in the formation of 5 e
smokers that look like smoke stacks
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Check Your Understanding

All of the following are evidence for plate tectonics except:

a. magnetic anomalies

b. different salinities in different oceans

c. similar fossils discovered on distant continents
d.varying age of the lithosphere

e.All of the above are evidence for plate tectonics
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Check Your Understanding

Which ocean is the smallest and shallowest?

a. Southern Ocean
b.Atlantic Ocean
c. Pacific Ocean
d.Arctic Ocean
e.Indian Ocean
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“Nature...has buried truth deep in the bottom of the sea”
- Democritus

The Sea Floor

Chapter 2
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The Geography of Ocean Basins
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The Water Planet

What percentage of the water
on Earth is seawater?

A 75%
80%
85%
90%
97%

mo O
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The Geography of Ocean Basins

Which ocean basin is the largest? Which is the deepest?

ble 2.1 Average Depths and Total Areas of the Four Major Ocean Basins

AREA AVERAGE DEPTH
Ocean Millions of km?  Millions of mi® Meters Feet Deepest Place

Pacific 1662 642 4188 13741 Marianas Trench, 10,994 m (36070 f1)
Adantic 865 334 3736 12258 Puerto Rico Trench, 8,605 m (28,233 f)
Indian 734 283 3872 12704 Java Trench, 7,725 m (25,344 fe)

Arctic 95 37 1330 4364 Molloy Deep, 5,608 m (18400 fo)
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