Last Nights Home

Sea Level Change — From 148,000 years ago to Present
Directions:
(1) Make a scaled line graph using the data table below:
(2) Be sure the your graph includes a title
(3) Make sure that you label vour x & v axis.

Looking at the graph, answer the following questions in full complete sentences.
1. When was sea level lowest?

|78 | 38 |

80 | 40 | . When was sea level the highest?

:

| 80 | 45 |

. Chmatologists at the USGS estimate that the sea level will rise 80 cm in the
next century. More than 50% of the people in the US. live in coastal
commumties. Using at least four specific examples. what impact will sea
level rise have onthe US.?

. Give two possible causes of sea level nse 120 thousand years ago.
. Give two possible causes of current sea level nse.

. You are a realtor specializing in beach front property on the Jersey Shore.
What pressure can you bning on your elected officials to protect your
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Principle #7
The ocean is
largely
unexplored.

Principle #6
The ocean
and humans
are
inextricably
linked.

Principle #5
The ocean
supports a
great diversity
of life and
ecosystems.

Essential Principles
and
Fundamental
Concepts

Ocean
Literacy

Principle #4
The ocean
makes Earth
habitable.

Principle #1
Earth has one
big ocean
with many
features.

Principle #2
The ocean
and life in the
ocean shape
the features
of Earth.

Principle #3
The ocean is
a major
influence on
weather and
climate.
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What makes Ocean W'erent?

Objectives:

» Explain why salt water 1s essential to Earth
» Explain the origin of water on Earth

* Describe the chemical composition of seawate
» Explain why salinity differs at various latitude



Why is the Earth Calle'e Planet?
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What are the most
things to know about the

ant
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. Earth has one big ocean with many features.

ne ocean and life in the ocean shape the features of Earth.
ne ocean is a major influence on weather and climate.

ne ocean makes Earth habitable.

ne ocean supports a great diversity of life and ecosystems.
ne ocean and humans are inextricably interconnected.

ne ocean is largely unexplored.




Oceans and Coas'cesses

Essential
Questions:

1. Why are the oceans salty?
2. How do scientists explore the oceans?
3. How does ocean water circulate?
4. What causes the tides?
5. Why do coastlines change?




Do you know your O

SN IUPPINES
(Y . /.
e ALAY
X $ E—
T NOOM 5L
—_ s

The Global Ocean
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What is a Sea? '

Large, saline body of water that is smaller
than an ocean and that may be partially or
completely surrounded by land
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Earth at Noght Astrecony Picture of the Day

More information avaslable at 2000 November 27
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Over % of the worlds population lives
within 60 miles from a sea coast.
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Global sea le

Sea level has:
(1) risen (when glaciers melt in warm periods)
(2) fallen (expanding glaciers during cool ice ages).

ges




Describe resources provided by the
oceans:

Natural resource:
Any useful material found in the environment

f\
Fisheries é: :

Shipping




Who studies the

Oceanographer

study of the ocean, including the properties and
movement of ocean water, the characteristics of
the ocean floor, and the organisms that live in
the ocean




How can we investig')ceans
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What makes ocean

Ground

water
ot 30.1%

Fresh water3% | ‘Surface water

-~ 3% : 0.3%
g Icecaps and glaciers Lakes 87%
68.7%

Earth’s total water Freshwater Surface water
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Origin of Earth
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Accumulatio

(1) Comets and meteorites could have contributed to
the accumulation of water on Earth.




Outgass

(2) Out gassing - water mlgh
eruptions.

volcanic

»



The Water

Cycle of processes by which wate circulates
between the hydrosphere, atmosphere, and
geosphere.

Vapourtransport

IJI'IO

"'l‘

Ground water flow

Courtesy Erich Roeckner, Max Planck Institute for Meteorology
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able 7.1. Major Storages Associated with the Contemporary
lobal Water System (Shiklomanov and Rodda 2003)

Taps Volume Fraction of |Fraction of
‘ ‘ ‘I otal VolumeFresh Water
| thous. cu. km.) | (percent) (percent)
orId Ocean | 1,338,000 96.5
Groundwaters | 23,400 1-7 -
Fresh | 10,530 0.76 30.1
Soil moisture | 16.5 0-001 0.05
Glaciers/permanent Ice | 24.100 1.74 68.7
Ice In permafrost | 300 0-022 0.86
Lakes (fresh) | 91 0-007 0.26
etlands | 11-5 0.0008 0.03
Rivers | 2.12 0.0002 0.006
Biological water | 1.12 0-0001 0.003
tmosphere | 12. | 0. 001 0.04
Total hydrosphere | ,366,000 | |
25w

Total fresh water | 35,029
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What makes the oce
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Composition of ater

Sea salts Se; water

Chloride

55 % (19.25 g)
Water

96.5 % (965 g)
Sulfate .
Sodium
. 30.6 % (10.7 g)
NI

Calcium Magnesium
1.2 % (0.42 g) 3.7% (1.3 0) Salt

Potassium Minor constituents 3.5% (350)
1.1%(0.390) 0.7 % (0.25 )

Quantities in relation to 1 kg or 1 litre of sea water.
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Volcanoes

(1) The weathering (2) Sulfur dioxide & chlorine
of crustal rocks gases from volcanoes
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Salinit

is the proportion of dissolved salts in surface

‘ -\M".",r.. Ih XATS {
ON B W
brine pools
S0+ ppt

Brine

Saline

© : | . i
brackish water
ELAUANes, MANGrove SwWamps,
brackish seas and lake, brackish

swamps
530 ppt

Brackish

o~ Mo N
- T e N Tayre
-'\.?ﬂ-*. 414 "-V s
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0 - ponds, lakes, rivers, streams,
Water - 1ppt Ua3tonal ways to epress salinty & in “parts aquifers
per thousand™ or ppt 0-5 ppt
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Density of S'er

Is a function of
temperature and
salinity.

(1)The more saline the water the more dense it is.
(2) The colder ocean water the more dense it is



Salt from S
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Seawater Density

ATMOSPHERE

heat input

Salt water is more dense R A
t h dan f res h W ate r, ) wahe r

\ OCEAN

wtf = = warmwater
moves polewards

cold water
warmed

Cold water is more
dense than warm water.
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Desalination

= -

9

Process to remove salt from saline water
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Salini

Increase salinity Decrease salinity

—
Precipitation
. of rain
WATER or SnNow

CYCLE
EFFECTS
ON OCEAN
SALINITY
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e _Meltmy\gf:ce S ”

’

Groundwater fa
flow to ocean <SSPy » 4
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low evaporation

high rainfall

— salinity* — density * —_ water*

bod rises

sinks

high evaporation 2% .
| Q —  salinity —— density ——— water
/ low rainfall

o~ va;‘
B

|
.

high salinity : water
+ density —* sinks
\ low temp

less heat from ’ water
Sun near the B 3 — temperature — density ™ sinks
poles -
more heat from : water
Kooy — temperature f — density * — ises *
tropics
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Why do peoplé

Dead Sea?
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Dead Sea has a LOT of salt in it. Salt
water is heavier (denser) than regular
water. People can float in regular water,

but since salt water is even denser, it is
even easier to float in the Dead Sea.
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Exploring the S_Ocean

CONTINENTAL MARGIN

Continental shelf
Continental slope

/Continental rise Ocean




Continental Marq

Shallow sea floor, located between th shoreline and
the deep-ocean basin.

Heres G fle download Resolution S00027S0pa www .psdgraphics com

Sunday, December 2, 12



Ocean Depth

Bathypelagic Zone (The Midnight Zone)

Abyssopelagic Zone (The Abyss)
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Exploring the D ean

Features of the Ocean Floor

continental mid ocean ridye seamount
shell

l
continent | volcanic

continental  'slandarc
slope

— oceantrench

ahyss abyssal plain

Heres PG fle download «  Resolution S00037S0px  «  www.psdgraphics com

Sunday, December 2, 12



ces 0Q ger gdeep
Arc
o
Continental Shelf \\., )

Continental Slope

Continental Rise

Subduction
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continental shelf continental shelf

conti- conti-
nental nental
slope slope

An east-west section through an ocean
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Mariana Trench ™
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Mariana Tt
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How does water iIn th('irculate?

Objectives:

e Explain thermal effects on the ocean

e Describe the Coriolis effect

e Explain the relationships between currents and climate
e Explain the El Nino phenomenon
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Why does the water
Circulate?

inEAEOCean
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Sailors have know abot
centuri

urrents for
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Sailors have know that “rivers” flow in the seas
since ancient times.

They used them to shorten voyages, or were
delayed by trying to stem them.

If navigators do not correct to deflection by
currents, they may be far away from where they
think they are and meet disaster.
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Ben Franklin
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Ben Franklin always wondered why
sailing from America to Europe took
less time than going the other way.
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Surface Currents

Types of 0cean'ts

Deep Water Currents

The upper 400
meters of the
ocean (10%).

eeeeeeeeeeeeeeeeeee

Thermal currents

far below the surface.

(90%)
Streamlike movement



What is an Surf rent?

The horizontal movement of water in a well-
defined pattern.

Tropie of Canceyr
(235" N)
tosalor
we 2 wce

/'r/-"—

fﬂ
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Tropsc of Caproomn
235 S

Antarce 204
ote Creumpolyr Carrarg

Southern Ocean

2 40 60 80 100 120 140

NOTE: Not all surlace ocean currents are shown.
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Surface Ocean cu'

Controlled by:

(1) Earth’s Rotation
(2) Location of the continents.
(3) Differences in water density
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1. Turbidity Cur

Density driven

‘| Turbidity currents, large amounts
of sand and mud, move rapidly
down an ocean slope.
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Turbidity Currents

A Turbidity Current
S =Tal
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Surfaces eroded
by passage of

head of current \ o
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(2) Earths Rotati 0

The Coriolis Effect o
The apparent curving of the path of a

moving object (ocean) from an otherwise
straight path due to Earth’s rotation.
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Non-rotatin
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Coriolis Effect '

Northern \ Southern

Hemisphere B @ Hemisphere
curvature to curvature to
left

EEEEEEEE

Changes with latitude:
No Coriolis effect at Equator
Maximum Coriolis effect at poles
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Coriolis Effect

A Projectile fired northward B Projectile fired southward
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North Pole

Buffalo moves 783 mph

South Pole
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The Coriolis effect th

As Earth rotates, different latitudes travel
at different speeds

800 km/h
(500 mih)

1400 kmvh
(870 mih)

1400 kmv'h
(B70 mi/h)




Ocean Cu

“How Ocean Currents Work

©2008 HowStuffWorks

Global Conveyor Belt

Cold, dense Warm, less dense
water currents water currents
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Surface Ocean Currents
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Surface Ocean Currents
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Gyre

Huge circle of moving ocean water found
above and below the equator.

: 5
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THE FIVE GYRES

ALTHOUGH NOT WIDELY DISCUSSED THERE ARE IN FACT 5 MAIN
GYRES IN THE WORLD'S OCEANS AND SEVERAL SMALLER GYRES
THROUGHOUT ALASKA AND ANTARCTICA. THE MOST COMMONLY
DISCUSSED GYRE IS THE NORTH PACIFIC GYRE, KNOWN AS THE
GARBAGE PATCH DUE TO THE MASS OF MARINE DEBRIS THAT

MANINE LIFY
PLASTIC
OO0 CraiN

SCEAN »
MITCHMNERS

HAS COLLECTED THERE #
Plastc e
S
poaen pls
» ¢ A
:, y 0"“ "‘.. fe LU AN ..-.‘ b AN
§ N NN s A R "“Hg
A . Y alle 2 4\
g . . ! P !
_ "
NORTH ATLANTIC GYRE
NORTH PACIFIC GYRE
AGYRE

A gyre is a place where

currents meet and form a

whirl pool type system -

this forms a meeting place ™

for ocean debris. Millions H 4 - =

of tiny and large pieces of w5\ ‘ YA o P s » . e X
plastics accumulate here; o ' .'( . '. 2 ¢4 SON FY wo % % ':... v
due to the currents they |l \ } NP B ~r A O TR
remain trapped here, ' ’ Y Bt <, s o C
breaking down over time < . . " -
1o become smaller and SOUTH PACIFIC GYRE

smaller pieces of plastic SOUTH ATLANTIC GYRE INDIAN OCEAN GYRE

until they eventually -u
become plastic dust.

This "dust” will never go
away but will instead stay E.i
in the ocean accumulating =
toxins and working its way

into the food chain as more
animals digest these
invisible and dangerous

itemns of plastic waste

‘ot
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The Great Pacrix Gardage Patch resrdes withen thes dow-
MOVWng 2000 Bt Joss Hoating debr s to accomibte

The patch's prec
stze i not known,
tut some
sclentists
estimade it
be twice
of Tecas.

AMDRTA WAL

TO LEARN MORE ABOUT THE PACIFIC GARBAGE PATCH, GO TO:

Progect Kaiset Homepage: l Scrpps Seaplex Momepage: NOAA Marine Debris Project Homepage:
www propectia el ong http/ Ao ucsdade/ Dpaditions/Sesp e/ htp/ Ararmecied ris nOsa gov
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he Great Pacific Garbage Patch
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athough amost nvisble to the naked eye,
, the "nvisble” paich is twice the size of texas

s each year, unarecs of thousaonds-of

the m 5 rasicent ad es
A= Belowihaicaisrsa e kE | mane e are dfeded by the plasics -

not detectable n scicke photo- swring n the oceon abatross, sea -
grophs and can only be seen dose, turtles and seds are a few example of &
3 species greally dfected by the patch
5 hey consume piastics, mstakenng them
for food and eventualy de from [oxrs

§ onoceanc gye. the ‘ged podfic gaboge padh’ s adudy a combna-
1 tion of two krge masses of accumuating trash n the west (between

X, jopan and hawai) and in the east (between hawai and caifornia) Both
& these zones make up the garboge pach

cbove are exarples of only a fracion of thngs

that end up in the ocean and float to the gar- -
B pach approX. 46,000 pieces of plastic litter are scattered on every square mie of the ocean

S0% of the trash n the patch & from plastic, which

5 ot bo-degradade 90% of the garbage (plastics) in the ocean are not bio-degradable. this means it never disappears
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Eric Carle

The True Story of 28,800 Bath Toys a2 '0 Little Rubber Ducks
Lost at Sea and of the Beachcombers, '

Oceanographers, Environmentalists,

and Fools, Including the Author, Who
Went in Search of Them
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Roaming Rubber
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down the Greenland

coast 10 as far as O Last week,

New England retwed teacher

. Penry Marns

reportedly finds a
battered duck on
a Devon beach in

England

Nov.1992
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S AN
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THEIR JOURNEY SO FAR
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:/6\' ?90W dudcks
S et China In
1992 and fell off
boat In Pacific
10,000 drilt north

@ 1Syears and

- ' =2 17000 miles
(3 19,000 go south 7 | 1ater the batn

= and wash up in
Australla, Indonesla
and South Americo

LOyYS Are nOw On
course for
British beaches
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The Rubber Duck: A Researcher’s Best Friend

In 2007, scientists and beachcombers were awaiting the arrival of a group of rubber
ducks on British shores. The ducks fell off a cargo ship into the Pacific Ocean in 1992,
Researchers charting the world’s ocean currents are interested in the journey of these
bath toys. The ducks are so valuable that researchers are offering a $100 reward to
anybody who finds one.

n 1995: Some enter Arctic waters
and move slowly eastward, frozen
in polar ice,

2000: Ducks reach
the North Atlantic and
begin to thaw,

About 10 000 head
north toward Alaska,

\'.

'
.

pﬁciﬂc Ocean

»-;8
“992: 29 000 rubber ducks fall off a |

E 2003: Ducks are
sighted along U.S. and

Canagdan coastlines,

2007: Ruding the Gulf
Stream, the ducks head for
Great Britain's beaches after
a 27 000-kilometre voyage.

About 19 000 go south, ending

up on the shores of South America, A
Australia and neighbouring istands in

Southeast Asia,




Why is Ocean Circulat

Transports heat from the Equator to poles
Transport nutrients and organisms
Influences weather and climate

Influences commerce
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Deep curr

Sea-to-air
Transfer

Shallow
Cold and Salty ' Current

Deep Current
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Thermoc]'

Transition layer between the mixed layer at the
surface and the deep water layer

Mixed Layer

Thermocline

Deep Water

Temperature
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Upwelling and D ling

Vertical movement
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wWarm Water
Low Nutrients

Spmtg / 8u mer
Upwalllng
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Upwelling

The Conolis effect
acts on surface

Wind from the North  currents and water is
begins to move moved offshore.

surface water.

Water from below
the thermociine s
upwelled to replace
surface water,
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Earth’s Major upw regions
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Downwelling

Moves warm, nutrient-de ater down
Not associated with hig s or abundant

marine life

Wind Driven Downwelling

4— 4— 4¢— <4+ <4 Onshore Wind
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Www.& W

OPERATIONAL DATA .
SURFACE WINDS (m /s 365-DAY MEAN FOR: : :
Tua APR 16 2002 — Tue APR 15 2003 Upwelling Downwelling Downwelling

Intermediate Deep
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Ekman Sp

Describes the speed and direction of flow of
surface waters at various depths

Factors:
Wind
Coriolis effect
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Ekman TraI'

The overall water movement due to
Ekman spiral

Ideal transport is 90° from the wind
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Ekman Trans

Surface current deflects 45°

from wind direction

Deflection angle increases with

depth (spiral)

Effect of wind decreases with

depth (friction)

Net water transport is 90° from

wind direction

Right — North. Hemisphere,
Left — South. Hemisphere




Ekman Tra

As Arctic explorer Fridtjof Nansen
tried to get

to the North Pole in 1893, he noticed
that the

sea ice in the Arctic Ocean was not
moving in the same direction as the
wind. It was always moving to the
right of the wind direction.

Nansen didn’t know why this was
happening.

Today we do. It is called Ekman
transport.

As wind blows across the ocean, it
moves

water at the surface. Because the Earth 45°  Surface
rotates, water moves to the right of o ayer
the wind in

the Northern Hemisphere and to the . S
left of the o0 S T

wind in the Southern Hemisphere.
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What causes the movem'ww waters?

Differences in density:.

What determines the density of water?
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Currents and CIi
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How can the ocea

Precipitation:
SNOwW

Precipitation:
min

Evaporation

~

" JMelting Transpiration
W
\ ~ _

—-—
LA
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El Nino

Warming of the ocean current along
the coasts of Peru and Ecuador.

Normal Conditions

Generally
OCCUrs
every 3
to /
vears

Associated with changes in the weather
worldwide.
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Normal Conditions

FOUATOR

DATE LING
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El Nino Conditions
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Currents and Clima

Walker
Circulation
Cell

7

>
§/
@

&/
g

Normal conditions In the

5 it Equator
Pacific Ocean /\tf'\\\j’ - / \%‘c:jstal

!
- Warm
Thermocline
Upwelling

Cold
(a) Normal conditions

Equator

“*}e’w

_\ N\
“J/ \

El Nino conditions

Thermocline

| Cold
(b) El Nino conditions
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Normal conditions Ir

Walker
Circulation
Cell

Equator

Thermocline
Upwelling

Cold
(a) Normal conditions
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Equator

Thermocline

Cold

(b) El Nino conditions
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STRONG EL NINO CONDITIONS |
Maw/ : | :

December ~

~ ASIA

\
-~
-

AN N H,Démin

apricor: AUSTRALIA
-
<
=
Q. -
o
<z
%3
=
z3

1}?

-

Ny

AN NORTH ! T

A
A AA
' ‘- M T LAY ‘IV ! |
AMERICA
. =T al ut A )
: : ) F AN
I- ) N e 1B
! »
| I d’l
SRS
SASNANANANS
\\\\\\\\\\\\\\\\
........ \\\\ - ) |
\\\\\\\\\\ \\\\\\\\\\\\\
SRNNNNNANS \s\\\\\\\s\\\\\
AN
\\\\\\\\\\\s\s

H High pressure ares establishes around Darwin, Australia,
L ow pressure area extends over the eastem tropical Pacific,

Easterly trade winds across the entire tropical Pacific
weaken substantially. Winds in the western tropical
Pacific reverse direction and begin blowing eastward.

1 Warm water, usually over the western tropical Pacific, is
displaced eastward over the central and eastern tropical
Pacific.
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Tropcal thunderstorms intensify dramatically over the
R warm water area, Meanwhile, the western tropical
Pacific is robbed of its usual storms,

Jet streams are diverted for thousands of kilometres by
the tropical thunderstorms. They strengthen and feed
more storms wherever they flow.

Many areas around the globe become abnormally
warm, wet, or dry.

wanm weal

dry
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TYPICAL JANUARY-MARCH WEATHER ANOMALIES
AND ATMOSPHERIC CIRCULATION
DURING MODERATE TO STRONG
LA NINA
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Non El Nino = Nlno
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What are the Tides? '

Objectives:

e Define tides and tidal range
e Explain how tides are affected by gravity

e Explain the moon’s role in tidal movement
e Explain spring and neap tides

Sunday, December 2, 12



What causes Tide
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Objectives:
Explain why objects float
Describe how the gravitational pull of the
moon causes tides.
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Buoyancy

The ability or tendency to float in water.

When you move around in a small boat
you change the ) '
center of gravity ‘

If the center of gravity (pushing down)
is lower than the center of bouyancy

(pushing.up)
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Tides'

Periodic rise and fall of the water level in
the oceans.

(1) High tide - water level is highest.

(2) Low tide - water level is lowest.
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What Causes‘;z.

.'.

-

(1) The moon:

The Gravitational pull is strongest on the side of Earth
that is closest to the moon.

How Ocean Currents Work

Low Tide

Sun's
gravational pull

High Tide

‘.

Moon's Low Tide
gravitions pell
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Tide height (m)
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Tidal Range '

The difference in levels of ocean water at high tide and
low tide

FLOOD CURRENT -



Tidal Range
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Extreme Tides

Tides Moon

Spring Tide: - ®
new moon | New Moon

Spring Tide: ® -
full moon Full Moon

Neap Tides:
quarter phases of moon

!

@ First Quarter
The Moon has a 70°% eect on the tides and the Sun has a 30% effect on the tides
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Spring Tides

Occur when Earth, sun, and mc

1 one another

Tides Earth Moon Sun

Spring Tide: I . ® -
new moon - New Moon

Spring Tide: ® - . -
full moon Full Moon |

@ Third Quarter

|

Neap Tides: | -
quarter phases of moon J
!

@ First Quarter
The Moon has a 70°% eect on the tides and the Sun has a 30% effect on the tides
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Extreme Tidal Ra

MHWS (Mecan High Water Springs)

MHWN (Mean High Water Neaps)

MLWN (Mecan Low Water Neaps)

MLWS (Mean Low Water Springs)

LAT (Lowest Astronomical Tide) Chart Datum
— - i

Charteg2 Depth

'
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Neap Tides

Occur during the first- and t
moon, the moon and the s
to each other.

Tides Earth Moon Sun

Spring Tide: b~ o -
new moon | New Moon

Spring Tide: ® - . -
full moon Full Moon |

@ Third Quarter

|

Neap Tides: | -
quarter phases of moon |
!

. First Quarter
The Moon has a 70°% efect on the tides and the Sun has a 30% effect on the tides
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Tidal Curre
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(1) flood current - tidal current flows
2

(2) ebb current - the tidal current flows
(3) slack water - no tidal currents

High Tide

Tidal |Range

T Low Tide
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How do Coastlines CP'

Objectives:

e Explain the role of sediments in the coastal system

e Explain how waves affect coastal areas

e Diagram and explain beach depositional features

e Explain longshore drift

e Explain how human-made structures sculpt beach
areas

e Explain why society is interested in coastal dynamics



How do Coastlin
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Pacific Ocean
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Coastal La
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Beach
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Ocean Wave

Objectives:

Describe the formation of waves and the
factors that affect wave size.

ldentify the cause of destructive ocean
waves.
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How do waves for

Ocean waves are generated mainly by
wind blowing over the water’s surface.
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Waves

Periodic disturbance quid, or
gas as energy Is tran: d through a
medium.
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Wave Height

Vertical distance between
the trough of a wave.

crest and

—Undisturbed—
water surface

' v
B 0 fhs PO (45 69 4BThe COMEY Program




Wavelength

the horizontal distance between two cc cutive
crests or between two consecutive troughs.

A -

—Undisturbed
water surface

Wy i ‘I‘J
e AN m . 3 A | kAN ] B J L% LIV y 5 F
M, W"} :‘:"._rg{- S " ERELn O, A A 65 {9 &®The COMET Program,
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Wave period

Wave length

TTmre CmT S DEET IS S e

Calm sea level

Crest Trough

Wave Frequency Wave Period
The number of wave crests The time required for the wave
passing point A each second crest at point A to reach point B

The time required for two consecutive
wave crests to pass a given point
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Shallow-water wave

1
a Depth 2 5 wavelength

In deep water have round orbits
In shallow water have elliptical orbits
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Wave Energy

The longer that wind blows, the more
energy is transferred from wind to water
and the larger the wave becomes.
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Tsunami

Waves created by displacement of
water during earthquakes, volcanos,
or landslides
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When winds blow the crest of a wave off

Heres PG fle download «  Resolution S00037S0px  «  www.psdgraphics com

Sunday, Dece



How will the height of a
as the wave approaches t

hanges
stline?

BEACH OFFSHORE

oo [~ — i

BACKSHORE | FORESHORE N&ARSHOR[ |

- . ——————— ] | il—
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BERMS BREAKERS
/ ‘\\ f 1
/ \ |' |
T T ¥ |
i Vi e TRE T VA g, HIGH WATER Lc EL T Y
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Breakers

Dune | BEACH _OFFSHORE

|~ -

l‘:- -

BACKSHORE | FORESHORE

-

NEARSHORE |

- | - ——

- o —
4‘ .f' ‘...

BERMS BREAKERS
\\ |l ]

S ST S R S || OWIVVATERI LU EVE (e o o e e s
2 BEACHISCARP Ui g Bt . o e e B = T S
8 G o I BAREATE T i A e R
& SR

As the wave moves Into shallow water,
the bottom of the wave slows down.

The top of the wave, continues to move at
its original speed.
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Undertows

Water carried onto a beach by breaking
waves Is pulled back into deeper water by
gravity.

y OAMGEROUE™>
~ UNDERTOW

WATCH YOUR - ’
ML
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Rip Currents

==
/1\

RIP CURRENT

Water from larger breakers returns to the
ocean through channels that cut through
underwater sandbars that are parallel to

the beach.




Breakers Wavelengths  Wavelengths are
form. shorten. constant.

. 'S

Wavelength

Water
i depth
/- _.. \ ¢ .‘ Y s's ‘ . *- ..: e .::‘
| : )| , .'
Water depth is less than Water depth is greater than
1/2 wavelength. 1/2 wavelength.
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t

motion of the water along the shore is callec moving sediment

Lonashore Tr
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Longshore 'F ..

Waves approach beach at angle
controlled by prevailing wind
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Longshore T

Original |_| Shoreline

. Sedlment
Build Up
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'\Downdrlft
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mainland barrier i1sland

This is called Erosion. ‘

Waves carve out and wash away beach sand from the northern
end of the island. This is called erosion.
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Depositional F es

A ridge of sand built

Sandbars up by currents

Barrier Islands

Beaches
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Barrier Islan
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Barrier Islan

BARRIER ISLAND SYSTEM

Beach
and
dune ridges

Tidal flat

Coastal bay

Healed storm
surge channels

Shoreline Fore dune

Tidal flat Flood-tidal (&% Shoreline

delta

Coastal ba i i
y Tidal inlet Soor

washover fan

Ebb-tidal
delta
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 —— Reef flat zone +——: ‘}— Fore reef zone —
: : Reef crest

- —Lagoon zone —i: (Algal ridge)

: : (—:

Buttress zone
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Life on a co
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Features

Objectives

Describe the main features of the continental margins
& deep ocean basins.

Remember to GEAR-UP
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Ocean-Floor Sedimenw

Composition depends on which part of the

ocean floor the sediments form.
(1) Coarse gravel and sand are usually found
close to shore, these heavier sediments
do not move easily offshore.

(2) Lighter particles are suspended in ocean
water and are usually deposited at a great
distance from shore.




Sources of Deep Ocea'ediments

Inorganic Sediments

(1) Rock particles carried from land by rivers.

(2) Fine particles of rock, including volcanic
dust, that have been blown great distances
out to sea by the wind.

(3) Icebergs also provide sediments & even
meteorites form sediments

Biogenic Sediments

(1) Remains of marine plants and animals.
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Physical Classification ents

Muds - very fine silt and clay-sized particles of rock.

Calcareous 00ze - made of calcium carbonate.
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Siliceous 00ze - can be found at any depth, is made of
mostly silicon dioxide, which comes from sea shells.
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Surface Ocean Currents
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