Hints that the Ground Travels







Notes 9.1

· During an earthquake it is obvious that the ground __________ back and _________, but often the ground ___________ as well.  In other words, the ground actually moves some distance _______, _______, _______, _______, _______, and/or _______.  

· The distance is usually less than a few feet per earthquake (1-8 inch per year), but over millions of years the occasional earthquake can move the Earth’s ________ thousands of miles, build the tallest ______________ and sink the __________ ocean trenches.

· Since this process takes ____________ of years, how to geologists know its happening? 

1. The edges of certain continents, like South America and _________ have the same ______.  This suggests that they were once ______ whole piece that _________________________.

2. __________ from ancient life forms provide clues.

· At the tops of the Himalaya Mountains, paleontologist found fossils of clams, trilobites, etc.  This proves that what is now mountains was once __________.

· Shockingly, fossils of subtropical animals have been found in ______________.

· Paleontologist also discovered that fossils of creatures like _____________ and _____________ were found on continents separated by giant _________.  Since these organisms weren’t able to swim that far, these continents must have been __________ at some time in the past.

3. Similar to the fossils, geologist look at rocks for clues. 

· Special types of scraping marks on rocks near the equator prove the rocks were once covered by __________ (massive sheets of ice).  This suggests that some equator rocks were once near one of Earth’s _______. 

· Also, identical rock formations that are the same ______ and composition are sometimes found on continents on opposite sides of an ________.  This suggests the formation was ripped in _______ when the ocean formed.

4. Finally, ocean rocks themselves have been radiometrically ________.  While continental rocks more than 3 billion years old have been found, the oldest ocean rocks are only ______________ years old.  So, the oceans are very ___________ compared to continents.  Furthermore, in the Atlantic Ocean for example, the youngest rocks are near the ___________ the oldest rocks are near the __________.  This suggests that new rock is being __________ in the middle making the ocean ________ in size. 

· The theory that all this evidence supports is now call ________ _________________.

Earth’s Major Tectonic Plates
  (Fig. 20A pg269)


Notes 9.2 and 9.5

· Earth’s hard outer layer is called the _______________.  The lithosphere includes the continental and oceanic _________, as well as the upper-most layer of the ____________.

· If the Earth was completely solid, the lithosphere _________________ move.  Most of the mantel, however, is a viscous ________ (like _____________) so it can flow very _______.

· Just like air in a hot air balloon, hot parts of the mantel ________, while ________ parts sink.  Where the _____ parts rise, the mantel actually _______ the _______________ and ________ flows out creating new land.

· The Earth can’t puff up like a _____________, though.  So, the oldest, thickest parts of the crust _______ back into the __________.

· Over all, this creates a _____________ movement called a convection current.

· The Earth’s tectonic ________ ride around on the ____________ ___________ in the mantel.  Where the edges of two plates tough, they either ______________ (making a ____________ boundary), _______________ (making a ____________ boundary), or ________________________ (making a ____________ boundary).
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Divergent Boundaries
  (fig. 9D pg. 259





Notes 9.3

· ______________ boundaries are where plates __________.  While separation might start in the middle of a _____________ (which is how ______________ and _________ formed), eventually the divergent boundary is covered with ___________ and an __________ forms over the top of it.

· The boundary itself is marked by underwater ____________ and _____________.

Convergent Boundaries (fig. 11 pg. 261)
·  Land is created at ______________ boundaries, so there must be a place where land is ___________ (or the Earth would __________ like a balloon).  ______________ boundaries destroy land.
· Continental crust floats higher on the mantel than oceanic ________, because continental crust is less _________.  So, when continental crust and oceanic crust collide the _________ sinks under the ____________ crust.  As it sinks, the oceanic crust, fragments of ____________ crust and ________ from the ocean melt together to form a hot low density fluid that floats ___ until it breaks through the crust above forming ___________.
· The line of volcanoes that forms along the boundary might build up a mountain range like the Andes in ________________ or a chain of islands like the Aleutian Island of ________.  Island chains are most common when two _________ plates collide.
· If two continental plates __________, neither one sinks because they have _________ densities.  Instead the edges ___________, like two cars in a head on collision or two pieces of ___________ smushed together.  
Transform Boundaries (fig. 7C pg 255, and fig. 15 pg. 264)
·  When plate __________ past each other ______________ boundaries occur.  A pure transform boundary is rare because normal plate edge are _____________ or ____________, but the ________________ fault in ______________ is an example of a long one.

· Never the less, small transform faults are very common because opposite sides of a divergent boundary can grow at __________ rates.  The causes the line of the boundary to split into a _____________ shape.  Transform fault connect the stairs.

Additional Proof for Plate Tectonics






Notes 9.4
· Paleomagnetism:  Igneius rocks that form directly from ________ often contain magnetic minerals that point towards magnetic __________ as they freeze to form rock.  Earth’s magnetic North and ________ flip places every 400,000 year roughly.  So, the ocean floor has stripes of rock that alternate with mineral pointing ________ and then pointing South.
· Earthquake Postion and Depth at Convergent Boundaries:  When _________ crust sinks into the ___________ at a convergent boundary, it melts and breaks apart.  Every time it cracks an _____________ is created.  ____________ measure that the depth of earthquakes _____________ the further you get from the boundary on the continental side.  This proves the oceanic is going _________ the continental plate.
· Hotspots/Mantel Plumes:  Some spots in Earth mantel have been ____ for millions of years without changing position.  Magma _______ and melts through the ________ above these spots creating a ____________.  As the __________ moves over the __________/ ______________, new volcanoes form in a chain.
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