


Ocean Waves

s Most ocean waves are produced by winds blowing 
across the surface of the water.

s As the wind blows, the friction between the wind 
and the surface of the water drags the water and 
forms a wave.

s First, small ripples form.

s Gradually, they build up into 
larger waves.



Ocean Waves

s Waves carry energy from one part of the ocean to 
another.

s But the water does not move along with the wave.

s The water particles move in a circular pattern as the 
wave energy moves 
forward.



Ocean Waves
s Waves in water behave much like waves moving 

through a rising and falling rope.

s The highest part of the wave is the crest.

s The lowest part of the wave is the trough.



Ocean Waves
s The distance between two wave crests (or two 

troughs) is called the wavelength.

s The height of the wave is called the amplitude.

s The stronger the wind and the farther the wave 
travels, the bigger the wave will become.



Ocean Waves
Types of Waves

s There are many kinds of waves 
in the ocean.

s They can be small or large. 

s The smallest waves are called 
ripples.

s Ripples can add together and 
form larger waves.



Ocean Waves
Types of Waves

s Storms raging in the open sea 
produce waves that move out 
in all directions.

s These rolling waves are called 
swells.

s Swells can reach heights of 30 
ft. along the Pacific coast of the 
United States.



Ocean Waves
Types of Waves

s As waves approach the 
shore, the water depth 
decreases. 

s The wave trough drags 
against the shore bottom 
and slows down.

s The crest continues at the same speed as before.

s The wavelength shortens, and the wave height 
increases.



Ocean Waves
Types of Waves

s The wave becomes unstable.

s The crest topples over and 
breaks. This kind of onshore 
wave is called a breaker.

s A similar process happens out 
at sea and forms the 
whitecaps often seen on 
windy days.



Ocean Waves
Types of Waves

s Not all waves are caused by 
wind.

s A tsunami is a series of giant 
waves triggered by an 
underwater earthquake, 
landslide, or volcanic 
eruption.

s This creates a sudden surge of water that sends out 
waves in all directions.

s These waves can move at speeds greater than 600 
mi/hr. 



Ocean Waves
Types of Waves

s Tsunamis may start out 
small.

s However, as they enter 
shallow coastal waters, 
the wave height can 
reach more than 100 ft.

s These huge waves can 
destroy coastal regions.



Ocean Waves



Scripture 
Spotlight

What sounds are compared to ocean waves in 
Revelation 1:15, 14:2, and 19:6?

Jesus’ voice, heavenly choir, crowed in heaven praising 
God



Tides

s Each day, the ocean water  
near the shore rises and 
falls.

s This regular rise and fall is 
called a tide.

s The gravitational pulls of 
the Moon and the Sun 
causes Earth’s tides.



Tides

s The water on the side of Earth closest to the Moon 
bulges out because of the Moon’s gravitational pull.

s Water on the opposite side of Earth also bulges out 
because of the water’s motion as Earth rotates.

s As Earth rotates 
on its axis, the 
two tidal bulges 
remain lined up 
with the Moon.



Tides

s At the locations of the tidal bulges, the areas 
experience a rise in the water level.

s This is high tide.

s Locations not in a tidal bulge area have a drop in the 
water level.



Tides

s This is low tide. 

s Because of Earth’s rotation, most coastal areas have 
two high tides and two low tides each day.

s There is a difference of about 12 hr. and 25 min 
between the two 
high tides.



Tides

s Tidal patterns differ in different parts of the ocean.

s Water depth, the shape of the land, and weather 
systems affect tides.

s Tidal range is the difference in height between high 
tide and low tide.



Tides
Spring and Neap Tides

s Even though the Sun and the Moon both affect 
tides, the Moon has a greater effect because it is 
much closer to Earth than the Sun.

s The tide cycle follows 
the lunar phases.



Tides
Spring and Neap Tides

s When the Moon is new or full, the Sun and the Moon 
are lined up.

s The gravitational pulls of the Sun and the Moon 
work together.

s At this time, high tides are higher than average and 
low tides are lower than average.

s These are 
called spring 
tides.



Tides
Spring and Neap Tides

s During the quarter phases, 
Earth, the Moon, and the 
Sun form a right angle.

s The gravitational pulls 
work against each other.

s This creates a lesser pull on Earth’s ocean than 
during spring tides.

s As a result, the high tides are lower than average, 
and low tides are higher than average. 

s These are called neap tides.



Tides



Ocean Current

s An ocean current is a large stream of water that 
flows through the ocean.

s In the ocean, there are two kinds of currents –
surface currents 
and density 
currents.



Ocean Current
Surface Currents

s Surface currents are produced by 
the wind.

s The water flows in the direction 
the wind is blowing.

s Large ocean surface currents occur in the open 
ocean, generally no deeper than about 650 ft.

s Global winds push the surface waters across the 
ocean.

s Recall that the movement of air and water around 
the globe impacts the climate of coastal areas.



Ocean Current
Surface Currents

s Just as Earth’s rotation on its axis causes winds to 
curve, it also causes surface currents to move in 
large circles called gyres.

s Ocean gyres are large, swirling bodies of water that 
are often hundreds to thousand of miles across.

s Earth’s rotation makes 
them move clockwise in 
the northern 
hemisphere and 
counterclockwise in the 
southern hemisphere.



Ocean Current
Density Currents

s Saltwater has different properties, 
such as temperature, salinity, and 
density.

s These properties are related.

s Together they can create currents deep in the ocean.

s Currents caused by differences in water density are 
called density currents.



Ocean Currents
Density Currents

s Seawater tastes salty because of the salts           
dissolved in it.

s Salinity is a measure of the amount of salt               
dissolved in a liquid.

s Salt can be dissolved from rocks as water                   
flows over the land.

s Rivers and streams carry the dissolved minerals to the 
ocean, where they mix with seawater.

s Ocean water has an average salinity of about 3.5%

s Every liter of ocean water contains about 1 oz. of salt.



Ocean Currents
Density Currents

s When seawater freezes or 
evaporates, the water 
freezes or evaporates, but 
the salt is left behind.

s The salt that is left behind 
increases the salinity of sea 
water nearby.

s As the salinity increases, 
the density also increases.



Ocean Currents
Density Currents

s The portion of water with 
greater salinity and 
density will sink below 
the water that has a 
lower salinity and less 
dense.

s This is one way a density 
current forms.



Ocean Currents
Density Currents

s Density currents are also driven by difference in 
temperature.

s Colder, denser water sinks and pushes warmer, less-
dense water to the surface.

s Near the poles were 
seawater freezes, the 
increased salinity and 
the cold-water 
temperature create 
density currents.



Ocean Currents
Density Currents

s The cold, high-salinity water 
sinks and flows toward the 
equator.

s Near the equator, the water 
is warmed.

s The warm, less-dense water rises to the ocean 
surface, where heat from the Sun evaporates some 
of the water.

s The salinity and density increase, the water begins to 
sink, and the cycle continues.



Ocean Currents
Density Currents

s Deep-ocean currents move huge masses of water 
around the planet.

s The entire cycle can take 1000 years.


