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Objectives 

 Identify methods used by scientist to study the Earth’s 
oceans. 

 Discuss the origins and compositions of the oceans. 

 Describe the distributions of oceans and major seas. 

 

15.1 – The Oceans 



Oceanography 

The scientific study of the Earth’s oceans is oceanography. 
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The grey you see, it actually the Earth's shadow projected onto the atmosphere.  



Comet Strikes 
Scientists believe that comet strikes may have been one 

source of the water in Earth's oceans. 
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Volcanism The mechanism by which water deep 
within Earth’s interior is brought to 
the surface is volcanism. 
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Ocean Formation 
After volcanism created Earth's atmosphere, Earth’s 

crust cooled allowing the formation of our oceans. 
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Earth’s Water 
The oceans contain 97 percent of Earth’s water, and 

freshwater sources contain 3 percent.  
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Ocean Levels 
Some ancient lava flows have 

glassy crusts that form only 
when lava is cooled rapidly 
under water.  
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If a scientist 
knows how 
old the lava is, 
he or she can 
infer that 
oceans have 
existed or at 
least that 
long. 

 
 



The Pacific Ocean 

Roughly half of all 
Earth's seawater is 
contained in the 
Pacific Ocean.  
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Global Sea Level 
Today, the melting of glaciers is causing a slow rise in the 

average global sea level. 
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Average global sea level is rising today by 1 
to 2 mm per year 

During an ice age, global sea levels drop. 

Global sea level can rise in response to the 
melting of glaciers 

Global Sea level (continued) 
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Objectives 

 Compare and contrast the physical and chemical 
properties of seawater. 

 Explain ocean layering. 

 Describe the formation of deep-sea water masses. 

 

15.2 - Seawater 



Dissolved Gases 
Dissolved salts, gases, and nutrients are present in 

seawater in the form of ions.  
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Dissolved gases 
Nitrogen is one of 

the dissolved 
gases in seawater. 
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Polar Salinity 
Melting sea ice lowers the salinity of seawater in polar 

regions. 
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Ocean Freezing Point 
The freezing point of salt water is somewhat lower than 

that of freshwater.  
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Density Salinity affects the density of 
seawater 
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Salt Water (left) vs Fresh Water (right) 



Density (continued) 

Density differences is the main cause of ocean layering 
because cold water, which is more dense than warm 
water, sinks to the bottom, while less-dense warm 
water is found near the surface. 
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Salt Water (left) vs Fresh Water (right) 



Density (continued) 

When salt ions are 
concentrated in the water 
under sea ice this raises the 
density of water near the 
ice. 
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Thermocline 
Both the thermocline and the surface layer are absent in 

high latitudes (aka polar seas). 
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Cold Water 
The bottom layer of ocean water is formed in polar seas. 
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Antarctic 
In fact, the coldest and densest water mass in all the 

oceans is Antarctic Bottom Water. 
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Ocean Light 
Oceans are dark below the depth of 

about 100 m. 
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Ocean Temperature 
The average surface temperature of the ocean is 15°C 
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Objectives 

 Describe the physical properties of waves. 

 Explain how tides form. 

 Compare and contrast various ocean currents. 

 

15.3 – Ocean Movements 



Breakers 
Breakers are formed by the action of friction between 

the wave and the ocean bottom.  
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Wave Base 
The depth to which a wave disturbs the water is called 

the wave base.  
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Wave Height 
The vertical distance between a wave's crest and trough 

is known as the wave height. 
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Wavelength 
Wavelength determines the speed with which waves 

move through deep water 
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Interactive 3D Wave Simulation 

http://www.forgefx.com/casestudies/prenticehall/ph/waves/waves.htm


Tidal Range 
The difference between the levels of high and low tide is 

tidal range 
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Why ? - It is because of the funnel shape and 

depth of the bay...and a little physics. 

Liquid in a tank, or in this case a basin, will 

flow back and forth in a characteristic 

"oscillation" period and, if conditions are right, 

will rhythmically slosh back and forth. In 

essence, a standing wave develops. The 

natural period of oscillation in the Bay of 

Fundy is approximately 12 hours which is 

about the same length of time for one tidal 

oscillation (a high/low tide cycle). 

 

The greatest tidal ranges occur 
in the Bay of Fundy. 

Tidal Range (continued) 
15.3 

Oscillation 

http://www.criticalpast.com/video/65675043465_Tacoma-bridge_bridge-collapses_car-parked_bridge-swaying
http://archive.org/details/SF121


Moon & Tides 
High tides are caused mainly by the gravitational pull of 

the Moon on Earth’s ocean waters. 
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Earth’s tidal bulges are always 

aligned with the Moon. 



Gyres 

Closed, circular ocean surface current 
systems are called gyres. 
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Gyres (continued) 

If the continents were not in their current configuration, 
(remove S. America for example) they might be combined 
into one large gyre that would flow counterclockwise along 
the equator, the east coast of Australia, and the west coast 
of Africa. 
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Currents Upwelling waters bring nutrients to the 
ocean’s surface. 
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Open Ocean 
Forces 

The force of surface currents cause floating objects to move 
forward.  

Surface currents are movements of water in the upper few 
hundred meters of the ocean and are caused by wind.  

Therefore, a floating object would be carried along by the 
water.  

Density currents are deep ocean water movements and would 
not have an effect on an object floating at the surface. 

Ocean waves would cause the object to bob up and down, but 
would not move the object forward because as an ocean 
wave passes, only the energy moves steadily forward. The 
water itself moves up and down in a circular pattern and 
returns to its original position. 

15.3 Which force would cause an object floating 

in the middle of the ocean to move forward: 

ocean waves, surface currents, or density 

currents?  


