Sea- Floor Spreading
I. Mapping the Mid-Ocean Ridge

1. A mid-ocean ridge is the undersea mountain chain where new ocean floor is produced.


2. The East Pacific Rise is the longest chain of mountains in the world

3. Scientists mapped the mid-ocean ridge using sonar
a. Sonar is a device that bounces sound waves off underwater objects and then records the echoes of these sound waves.


b. The time it takes for the echo to arrive indicates the distance to the object.

4. Iceland is part of the mid-ocean ridge that rises above the surface

II. Evidence for Sea-Floor Spreading

1. Harry Hess examined maps of the mid-ocean ridge and from his work realized that Wegener’s theory may have been correct.

2. He also came up with the idea that the ocean floors move like conveyor belts, carrying the continents along with them.

3.  At the mid-ocean ridge, molten material rises from the mantle and erupts.  It then spreads out, pushing older rock to both sides of the ridge.

4. Hess named the process that continually adds new material to the ocean floor sea-floor spreading.


III. Evidence form Molten Material


1. Scientists that went to the ocean floor in a submersible found that there was new material erupting along the mid-ocean ridge.



a. The crew found strange rocks shaped like pillows
b. These rocks could only have formed like this when molten material hardens quickly after erupting under water.

IV. Evidence from Magnetic Strips


1. Found evidence that the Earth’s magnetic poles have reversed themselves.




a. This last happened 780,000 years ago

b. If this happened today, you would find your compass needle would point south

2. Scientists discovered that the rock that makes up the ocean floor lies in a pattern of magnetized strips.
3. They use sensitive instruments that record the magnetic memory of rocks on both sides of the mid-ocean ridge.

V. Evidence from Drilling Samples

1. The final proof of sea floor spreading came from rock samples obtained by drilling into the ocean floor.
a. The Glomar Challenger sent drilling pipes through water six kilometers deep to drill holes in the ocean floor
b. They found that the farther away from the ridge the samples were taken, the older the rocks were.
c. The youngest rocks were always in the center of the ridges.
VI. Subduction at Deep-Ocean Trenches

1. The ocean floor does not keep spreading. Instead the ocean floor plunges into deep underwater canyons called deep-ocean trenches
2. A deep-ocean trench is a deep valley along the ocean floor through which oceanic crust slowly sinks toward the mantle
3. Subduction is the process by which the ocean floor sinks beneath a deep ocean trench and back into the mantle.
4. The reason that deep oceanic crust sinks beneath the trench is because gravity pulls this older, denser oceanic crust down beneath the trench
5. At deep ocean trenches, subduction allows part of the ocean floor to sink back into the mantle, over tens of millions of years.
VII. Subduction and Earth’s Oceans


1. The ocean floor is renewed about every 200 million years

2. Subduction in the Pacific Ocean

a. Although the Pacific Ocean covers 1/3 of the planet it is shrinking.  

b. The deep ocean trench swallows more oceanic crust than the mid –ocean ridge can produce 

c. If the ridge does not add new crust fast enough the width of the ocean will shrink
3. Subduction in the Atlantic Ocean



a. Unlike the Pacific Ocean, the Atlantic Ocean is expanding.

b. The Atlantic Ocean only has a few short trenches and as a result the spreading ocean floor has virtually nowhere to go.
c. As the Atlantic’s ocean floor spreads, the continents along the edges also move.
