Chapter 22

Movements of the Ocean

Chapter 22
Section 1

Ocean Currents

scribehow wind pattenns, the rotation| off
iy andlcontinental barriers affect surface

ntify the major factor that determines the
direction in which a surface current circulates.

o Explain how differences in the density of ocean
water affect the flow of deep currents.




5 curragils) geolog?_l, d horizontal movement off
siersinta Well-defined pattern, such as a river

EIENIStS/ place ocean currents into two major
ILegpries: surface currents and deep currents.

surface current a horizontal movement of
ocean water that is caused by wind and that
occurs at or near the ocean’s surface

deep current a streamlike movement of ocean
water far below the surface

SiiigccEl clrrents) are controlled by three factors:
peliEnts) Earth’s rotation, and the location of
NGontinents.

Bcalise windis moving air, wind has kinetic

As energy is transferred from the air to the
ocean, the water at the ocean’s surface begins

to move.

T

Affecting OceansGurrents™

1 tboth hemispheres, trade-wind belts push currents
westward across the tropical latitudes of all three major
oceans.

Westerlies push ocean currents eastward in the higher
latitudes of the Northern and Southern Hemispheres.




T

Affecting OceansGurrents™

pati of a moving object from an otherwise
raight path due to Earth’s rotation

= \Wind belts and ocean currents follow a
curved or circular pattern that is caused
by Earth’s rotation.

T

Nindbelts and the Coriolis effect cause huge circles of
moving water, called gyres, to form.

s In the Northern Hemisphere, water flow in gyres is to
the right, or clockwise. In the Southern Hemisphere, the
flow: is to the left, or counterclockwise.

T

Affecting OceansGurrents™

BENcOntinEnts are another major influence on
ifdCErcurients.

e continents act as barriers to surface
currents.

» \Whena surface current flows against a
continent, the current is deflected and divided.




nreguatorialfcurients are located in the
bientich Pacific, and Indian Oceans.

= Between these westward-flowing currents lies a
weaker, eastward-flowing current called the
Equatorial Countercurrent.

ats,in the North Atlanticlgs
Pzicifle '

gouream) the swift, deep, and warm Atlantic current
Hiews along| the eastern coast of the United States
ieWelid the north

oUth off Greenland, the Gulf Stream widens and slows
it;becomes ai vast, slow-moving warm current
SKnown as the North Atlantic Current.

* The Gulf Stream, the North Atlantic Current, the Canary

Current, and the North Equatorial Current form the North
Atlantic Gyre.

At the center of this gyre lies a vast area of calm, warm
water called the Sargasso Sea.
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WarmjJapan Current (Kuroshio Current), the
cific eguivalent of the Gulf Stream, flows
northward along the east coast of Asia. This
—current then flows toward North America as the
North Pacific Drift.

= It eventually flows southward along the
California coast as the cool California Current.




» No continents interrupt the movement of
this current that completely circles
Antarctica and crosses all three major
oceans.

WEEPICIITENT o streamlikermoevement of ocean
gigfiar below the surface

BRDEEDICLIrients form as cold, dense water of the
)|l regions sinks and flows beneath warmer
eadn Water.

= The:movement of polar waters is a result of
differences in density.

= Temperature determines density. Salinity, too,
determines the density of water.

=,

‘ctic Bottom Water

SNEMpErature of the water near’ Antarctical is
Aepld, —2°C. The water’s salinity is high.
SE W0 factors make the water off the coast
ntarctica the densest and coldest ocean
ater i the world.

= This dense, cold water sinks to the ocean
bottom and forms a deep current called the
Antarctic Bottom Water.




_——

Atlantic Deep:Water™

Tihe dense, highly saline water of the
Mediterranean Sea forms a deep current as it
flows through the strait of Gibraltar and into the
less dense Atlantic Ocean.

Jersediment causes the water to become
eudy; or turbid, and denser than the
surrounding water.

The dense water mass of the turbidity current
moves beneath the less dense, clear water.

PifthEIOCEaNS?
fichiwinds affect the surface currents on
herside of the equator?
hichrwinds affects the surface currents in the
middle [atitudes of both hemispheres?
. What two factors affect the density of ocean
water and cause deep currents?

.. Explain the role of density in turbidity
currents?
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Chapter 22
Section 2

Ocean Waves

oastline.

o Identify the cause of destructive ocean
WaVves.




BRWONIESIC parts—a crest and a frough.
ENGiest 1 highest point
strought = lowest point

'period the time required for two consecutive wave
E5ts to pass a given point

:rhe wave height is the vertical distance between the
crest and the trough of a wave.

= The wavelengthis the horizontal distance between two
consecutive crests or between two consecutive troughs.

wave length

wave speed = =
wave period

SOUCE! off Wave eneréy = wind
jonger that wind blows fromi a given

Waves receive more energy from the wind
than smaller waves do.

» Thus, larger waves grow larger, and smaller
waves die out.

M

“Movementin asANave

of'a Wave moves fom water molecule to
Bmolecule in the direction of the wave; the
gleidIiSelfmovesi very little.
@hlyAthe energy: of the wave, not the water, moves
erdirection of the wave.
fie- water molecule within the wave move in a
cireular motion. During a single wave period, each
water particle moves in one complete circle.
As a wave passes a given point, the circle traced by
a water particle on the ocean surface has a
diameter that is equal to the height of the wave. =




iree factors determine the size of a
ave. These factors are the speed of the
wind, the length of time the wind blows,
and fetch.
The size of a wave will increase to only a
certain height-to-length ratio before the
wave collapses.

allow'water' near the coastline, the
Jbueni off al Wave touches the ocean floor.

Wave touches the ocean bottom where

— e depth of the water is about half the
wavelength.

o Contact with the ocean floor creates drag,
causing the wave to slow and break.

ave moeves intorshallow'water, the bottom of
Wave is slowed by friction. The top of the wave,

Breakers \yavelengths ~ Wavelengths are
ally, the top of: T ishorte

Wave topples

Wavelength

breaker, a foamy
mass of water that
washes onto the
coastline.

T T
Water depth is less than Water depth is greater than
112 wavelength. 172 wavelength.




Epproach shallow water, the part of the wave
1S traveling| in shallow water travels more
ewly than the part of the wave that is still
advancing| in deeper water.

= The wave gradually bends toward the beach and
strikes the shore head-on.

=,

tows & RiprCurrents

B Eieearried ontorarbeach by’ breaking Waves is
pUlIEdRbECk nto) deeper water by gravity. This
eLEnRNoNmS aniirregular current called an
unclariols,

e generally' weak undertow is often confused
th thermore dangerous rip current.

s Rip:currents form when water from larger
breakers returns to the ocean through channels
that cut through underwater sandbars that are
parallel to the beach.

approach the beach at an angle.

EBngshoere currents flow parallel to the
stiore. Great quantities of sand are carried
by-longshore currents.

 These sand deposits form low ridges of
sand called sandbars.
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wislnamis are caused by earthguakes on the ocean
iepImbUEsome can be caused by volcanic eruptions and
iiderwater landslides.

slinamis are commonly called fida/ waves, which is
i5leading because tsunamis are not caused by tides.

A tsunami has a tremendous amount of energy.

All"of the energy of this mass of water is released
against the shore and causes a great deal of destruction.

The arrival of a tsunami may be signaled by the sudden
pulling back of the water along the shore.

31

hat factors determine the size of the wave?

- Why dorincoming waves bend toward the beach
“until they strike the shore head-on?

What is the cause of most tsunamis?
Explain why waves slow down in shallow water.

Chapter 22
Section 3

Tides

11



GaliSEs tides.
Pmpare spring tides and neap tides.

5 béscribe how tidal oscillations affect tidal
patterns.

» Explain how the coastline affects tidal currents.

=S Flgh tide’is when the water level is
highest.

o [ow tideis when the water level is lowest.

arth that is nearest to the moon.

?As a result, the ocean on Earth’s near side bulges

slightly, which causes a high tide within the area of the
bulge.

Low: tides form halfway between two high tides. Low.
tides form because as ocean water flows toward areas of

high tide, the water level in other areas of the oceans
drop.
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Zalise there are two tidal bulges, most
ationstin the ocean have two high tides and
o low tides daily.

The tidal range can vary widely from place to
place.

= Because the moon rises about 50 minutes later
each day, the times of high and low tides are
about 50 minutes later each day.

PG the new moon and the full moon, Earth,

iesiin;, and the moon are aligned. The
-ombined gravitational pull of the sun and the
moon results in higher high tides and lower low
tides.

During these two monthly periods, tides are
called spring tides.

ERIING the first- and third-,uairter phases of
BIENo0N), the moon and the sun are at right
@lesitereach other in relation to Earth.

| e dgravitational forces of the sun and moon
work against each other.

 As aresult, the daily tidal range is small. Tides
that occur during this time are called neap
tides:




Third-quarter
moon

Spring tides Neap tides e
New maon

First-quarter /
moon

Full moon

BliEpe, depth, and Jocation of the ocean basin in
Whichrthe tides occur.

Alenglther Atlantic Coast of the United States,
worhigh tides and two low tides occur each day
and-have a fairly regular tidal range.

Along the shore of the Gulf of Mexico, however,
only one high tide and one low tide occur each
day.

PiReeEan Water that occurs as the tidal
UlgES T move around the ocean basins

= ) some enclosed seas tidal oscillations
rieduce the effects of the tidal bulges.

» However, in small basins and narrow bays
located off major ocean basins, tidal
oscillations may amplify the effects of the
tidal bulges. a2




aVafitom| the coast as a result of the rise and
fibhe tides

= \When:the tidal current flows toward the ocean,
itis called ebb tide.

= When there are no tidal currents, the time
period between flood tide and ebb tide is called
Slack water:

43

here might tidal currents be of concern
“ {01 ships approaching land?
4. What factors influence tidal patterns in a
particular location?
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