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Section 4.4 - Sea- Floor Spreading 

 

Directions:  Open your books to page 123.  Use pages 123-125 to answer the following  

                   questions. 

 

1)  What is the temperature deep in the ocean?  

Nearly Freezing 

 

2)  Where is the East Pacific Rise? 

A region of the Pacific Ocean floor off the coast of Mexico and South America 

 

3)  What happens to the ocean water at the East Pacific Rise? 

 Ocean water sinks through cracks, or vents, in the crust.  The water is heated by contact with hot 

material from the mantle and then spurts back into the ocean 

 

 

4)  Identify several life-forms at the East Pacific Rise. 

Giant, red tipped tube worms; Giant clams; Spider-like crabs  

 

5)  What did the geologic feature at the East Pacific Rise provide for scientists? 

Some of the best evidence for Wegner’s theory of continental drift 

 

6)  What is a mid-ocean Ridge? 

The undersea mountain chain where new ocean floor is produced; a divergent plate boundary 

 

 

7)  What is Sonar? 

A system that determines the distance of an object underwater by recording echoes of sound waves; gets 

its name from sound navigation and ranging 

 

 

8)  How is a mid-ocean ridge like the seam of a baseball? 

It curves along the sea floor extending into all of the Earth’s oceans 

 

9)  Where does most of the mid-ocean ridge lie? 

Underneath hundreds of meters of water 

 

10)  Identify an example of a place where a mid-ocean ridge lies above the ocean’s  

       surface. 

Island of Iceland 

 

 

11)  What splits the top of a mid-ocean ridge? 

A steep sided valley for most of its length 

 

 

12)  How deep is this valley? 

Almost twice as deep as the Grand Canyon 

 

 

13)  To what did Harry Hess suggest that the ocean floor moves in a similar fashion? 

Like conveyor belts, carrying the continents with them 
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14)  Where does this movement begin? 

At the mid-ocean ridge 

 

 

15)  At the mid-ocean ridge, what two things happen to molten material? 

  a) molten material rises from the mantle 

 b)  erupts 

 

16)  What does the molten material do to older rocks as it spreads out? 

The molten material spreads out, pushing older rock to both sides of the ridge 

 

 

 

17)  What is sea- floor spreading? 

The process by which molten material adds new oceanic crust to the ocean floor  

 

 

18)  Where does sea –floor spreading occur? 

Both sides of the mid-ocean ridge 

 

 

19)  Identify three examples that support sea-floor spreading: 

 

 

 a) evidence from molten material 

 

 

 b) magnetic stripes 

 

 

 c) drilling samples 
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Section 4.5 - Plate Tectonics 

 

1. Explain the theory of plate tectonics. 

 

 The theory of plate tectonics explains the formation, movement, and subduction of 

Earth’s plates. 

 Earth’s lithosphere is broken into plates that are in constant motion. 

 These plates float on the asthenosphere due to convection currents. 

 This theory incorporates both the theory of continental drift and the theory of sea-

floor spreading. 

 

2. What are the different types of boundaries found along the edges of Earth’s plates?  Draw 

each type of boundary with color and labels. (Diagrams on p.137 - 135) 

 

 

Transform Boundary: 

 

 

Divergent Boundary 

 

 

Convergent Boundary 

 

 

 

 

 

 

 

 

3. What major event in Earth’s history began 220 million years ago?  Explain. 

 

Pangea began to break apart. 

 

http://www.bing.com/images/search?q=transform+boundary&view=detailv2&&id=BFE41BF7A583E9991D2D206509A235A346EBB456&selectedIndex=3&ccid=eTr7ywNs&simid=607996262830575160&thid=OIP.M793afbcb036cc4099560b9c188e95719H0
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4. Look at figure 23 on page 133 and find the divergent boundary that runs through the 

African plate.  Predict what could eventually happen along this boundary. 

 

If the rift valley continues to grow, it could someday split the eastern part of Africa 

away from the rest of the continent, forming a new ocean. 

 

 

5. What happens when a plate of oceanic crust collides with a plate of continental crust?  

Why? 

 

The oceanic plate subducts under the continental crust because the oceanic plate is 

denser. 

 

Geologists think that a new plate boundary is forming in the Indian Ocean. The part of the 
plate carrying Australia is twisting away from the part of the plate carrying India.  

 

6. In what direction is the part of the plate carrying Australia moving? In what direction is the part 
carrying India moving?  

Australia = Northeast India = North 

7. As India and Australia move in different directions, what type of plate boundary will form 
between them?  

divergent 

8. What features could occur where the northern part of the Indo-Australian plate is colliding with 
the Eurasian plate?  

Convergent plate boundary where 2 continental crusts collide = mountain ranges 
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Chapter 4- Review 
 

4-1 
1) What is indirect evidence? 

learning about something without seeing it (remember the paper bag guessing activity) 
 

2) What are seismic waves? 
Vibrations that travel through earth carrying the energy released from an earthquake 
 

3) How do geologist know about the Earth’s interior? 
Speed and motion of seismic waves 

 
4) What happens to pressure and temperature as one descends through the Earth? 

Temperature and pressure increase as one travels into the Earth 
 

5) What is pressure? 
The amount of force pushing on a surface or area 

 
6) Identify the four layers of the Earth from the outside and moving in. 

and 
7) Identify the phase of matter of each of the Earth’s four layers. 

Earth’s Interior (outside moving inward) 

 1)  crust  (solid) 

 2)  mantle (flowing solid) 

 3)  core  

 a)  outer core (liquid) 

 b)  inner core (solid) 

 
8) What is the crust? 

Crust- layer of rock that forms Earth’s outer skin; 5-40 km thick (thinnest layer) 

    

9) What is continental crust?  
continental- beneath continent 

 
10) What is the most common rock found in continental crust? 

made mostly of granite 

 
11)   What is oceanic crust? 

oceanic- beneath ocean 
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12) What is the most common rock found in oceanic crust? 

made mostly of basalt 
 

13) What is the mantle? 
Mantle- 2nd layer of Earth, comprised of hot rock; thickest layer  

 
14) What is the asthenosphere? 

lower mantle; flowing solid (plastic) 

 
15) What is the lithosphere? 

lower crust and upper mantle; rigid 

 
16) What is the core? 

Earth’s dense center made up of the solid inner core and the molten outer core 
 

17) What is the inner core? 
A dense sphere of solid iron and nickel in the center of earth; should be a liquid 

 
18) What is the outer core? 

A molten layer of iron and nickel that surrounds the inner core of earth; liquid 

 
19) Of what material is the core comprised? 

Iron and nickel 
 

20) Why is the inner core a solid? 
excess pressure squeezes liquid into a solid 

 
21) What is the cause of the Earth’s magnetic field? 

  rapid spinning of the  Earth’s metal inner core 

 
4-2 

22) What is heat transfer? 
The movement of energy from a warmer object to a cooler object 

 
23) What are the three types of heat transfer? 

Radiation, Convection, Conduction 
 

24) What is radiation? 
Direct transfer of energy through empty space by electromagnetic waves 
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25) What is conduction? 
The transfer of heat by direct contact 

 
26) What is convection? 

Transfer of heat by movements of a fluid 
 

27) How do convection currents move the mantle? 
 
    a)  mantle flows 

  b)  hot, lower mantle rises 

  c)  cool, upper mantle sinks 

  d)  creates a swirling effect that transfers heat 

 
4-3 

28) How is the Earth’s land similar to a jigsaw puzzle? 
mountain ranges in Africa and South  America line up 

European coal fields match North American coal fields 

 
29) What is the Theory of Continental Drift? 

Alfred Wegner proposed: All continents had once been joined together in a single 
landmass that has since drifted apart 

 
30) What is Pangaea? 

Pangaea- the name of the single landmass that broke apart 225 million years ago and 
gave rise to today’s continents; means “all lands” 

 
31) How do landforms support the Theory of Continental Drift? 

mountain ranges in Africa and South America line up; European coal fields match North  

American coal fields 

 
32) How does the climate support the theory? 

Island of Spitsbergen - ice covered island in Norway 

 tropical plant fossils have been found there 

 indicates that island's location has changed over the years 

South Africa 

  currently has a warm climate 

  deep scratches in rocks indicate that glaciers used to cover land 

  indicates that this land area moved 
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33) What is a fossil? 

fossil- any trace of an ancient organism that has been preserved in rock 

 
34) How do fossils support the theory? 

Glossopteris- fernlike plant from 250 million years ago 

 seeds have been found on multiple continents 

 seeds are too big to have been blown across oceans by wind 

 How did seeds get to be on multiple continents? 

 continents were once  connected and moved 

 
35) What are mesosaurus and glossopteris? 

Fossil evidence of continental drift 
 

36) Why did scientists reject Wegner’s theory? 
Wegener couldn’t explain “how” the continents move 

 
4-4 

37) What is a mid-ocean ridge? 
Underwater mountain chain where new ocean floor is produced; a divergent plate 

boundary 
 

38) What is sonar? 
A system that determines the distance of an underwater object by recording echoes of 
sound waves 

 
39) What happens at mid-ocean ridges? 

Molten material erupts; Sea-floor spreading 
 

40) What is a rift valley? 
A deep valley that forms where two plates move apart 

 
41) What does molten material do to rocks at the bottom of a ridge? 

After the rocks are formed, new molten material pushes them away 
 

42) What is sea floor spreading? 
The process by which molten material adds new oceanic crust to the ocean floor 

 
43) Where does sea floor spreading begin? 

Mid-ocean ridge 
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44) On which side of a mid-ocean ridge does sea floor spreading occur? 
Both sides 

 
45) How does evidence from molten material support sea floor spreading? 

 Rocks farther away from the ridge are older / Rocks near the ridge are younger 

 Indicates that rocks being formed at the ridge are being pushed away 
 

46) How does evidence from magnetic stripes support sea floor spreading? 

 Earth’s magnetic field reverses itself 

 Rocks that make up the ocean floor lie in a pattern of magnetic “stripes” 

 Rocks on opposite sides of the ridge match magnetically 
 

47) Why do magnetic stripes match on each side of a ridge? 
As the molten rocks form in the mid-ocean ridge they are pushed out equally to each side 

 
48) How does evidence from drilling samples support sea floor spreading? 

 

 rocks further away from the ridge are older 

 rocks near ridge are younger 

 indicates that rocks are being formed at ridge and pushed outward 
 

49)  What are deep-ocean trenches? 
deep valley along the ocean floor through which oceanic crust slowly sinks toward the 
mantle 

 
50) What is subduction? 

process by which ocean floor gets pushed back into the mantle 
 

51) What happens at deep ocean trenches? 
Subduction occurs here --   process by which ocean floor gets pushed back into the 
mantle; Acts like a giant conveyor belt 

 
52) Where are the youngest rocks in the ocean floor found? Why? 

At the mid-ocean ridge because they are formed at the mid-ocean ridge 
 

53) Where are the oldest rocks in the ocean floor found?  Why? 
At deep ocean trenches because they are being pushed back into the mantle by  

 
 

54) How old are the oldest oceanic rocks? 
Youngest oceanic rock is 200 million years old 
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55) How old are the oldest continental rocks?   
Oldest continental rocks are 4 billion years old 

 
4-5 

56) What are plates? 
sections of the lithosphere that slowly move over the asthenosphere 

 
57) What is a scientific theory? 

A well trusted concept that explains a wide range of observations 
 

58) What are plate tectonics? 
A theory that states that pieces of the Earth’s lithosphere are in constant motion  
driven by convection currents in Earth’s mantle; combines Theory of Continental Drift and 
Sea- Floor Spreading 

 
59) What are faults? 

faults- breaks in Earth’s crust where rocks have slipped past each other 
 

60) Identify three kinds of plate boundaries. 
1) Transform boundaries  
2)  Convergent Boundaries 
3) Divergent Boundaries 

 
61) What are transform boundaries? 

two plates slip past each other, moving in opposite directions 

 crust is neither created nor destroyed here 

 earthquakes originate here 
 

62) What are divergent boundaries?  Where do they occur? 
place where two plates move apart 
most occur at mid-ocean ridges 

 create new crust 

 can occur on land  
o Rift Valleys-  a deep valley that forms when two plates move apart 
o Great Rift Valley in East Africa 
o can rip apart continents 

 
63) What are convergent boundaries?  Where do they occur? 

place where two plates come together 
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 rock is often subducted or destroyed at these boundaries 

 causes a collision 
   

64) Identify three examples of convergent boundaries. 
   1) oceanic and oceanic crust -  more dense plate subducts 
   2) oceanic and continental crust -  more dense oceanic plate subducts  

beneath less dense  continental plate 
   3) continental and continental crust -   both plates pushed upwards  

(Himalayas formed this way) 
 

65) What happens when two continental plates collide? 
Mountains are formed 

 
 

66) What happens to rocks at these boundaries? 
Rocks get squeezed into mountain ranges 

 
67) What is the rate of continental movement? 

plates move very slowly; 2.5 cm per year 
 
 
 
  
   


