CH. 5 Earthquakes
I Earth’s crust in motion


A. Earthquake – shaking caused by movement in crust



1. caused by stress – force made by plates moving




a. types of stress





1) shearing – plates sliding past each other





2) tension – plates pulling apart





3) compression – plates colliding head on




b.  deformation – rock layers changing shape due to stress

B.  Types of faults – a break in the crust where parts of plates slide past each 

other causing earthquakes



1.  strike-slip fault – caused by shearing (picture p 146)



2.  normal faults -  caused by tension (picture p 146)



a,  fault at an angle





1) hanging wall – rock on top of the fault






a) slips downward in quake




2)  foot wall – rock below fault


3.  reverse fault – caused by compression (picture p 147)




a.  fault at angle





1) hanging wall rises in quake
II.  Measuring Earthquakes


A. More stress causes more plate movement and stronger quake



1.  more stress builds as more time between quakes




a.  currently can’t predict when or how strong quake will be




b.  time depends on how strongly plates are locked together


1.  focus – point of rock breakage underground where quake happens



2.  epicenter – point above focus at surface of Earth

B.  Seismic Waves – vibrations from quake that carry energy away from focus


1.  travel in all directions – concentric spheres



2.  strongest at focus and weaker farther away




a. type of rock and soil effect amount of shaking



3. types of seismic waves




a.  P waves  or primary waves – a compressional wave





1) first to arrive – travel fastest




2.  squeeze and stretch land




b. S waves or secondary waves – a transverse wave





1)  vibrate side to side 




2) cant travel through liquids






a) evidence for molten parts of Earth




c. surface waves – when S and P waves reach surface





1) cause up+ down and back + forth motion like ocean 




waves






a) do most damage to buildings


C.  Detecting Seismic Waves – use a seismograph

D.  Measuring Earthquakes – many imperfect ways


1.  magnitude – strength based on seismic wave height and ground 


movement along fault



2. Richter scale – measures size of seismic waves near epicenter




a.  does not work well on large distant quakes



3. moment magnitude scale – used today – estimates total energy 



released by quake




a.  5.0 and lower cause little to no damage




b.  6.0 is 32 times stronger than 5.0

III.  Types of Earthquakes


A.   Transform Earthquakes – happen along slip-strike faults


1.  maximum magnitude usually 7.0 or less


B.  Divergent Boundary Earthquakes – happen along mid-ocean ridges



1.  max. magnitude usually 6.0 or less


C.  Convergent Boundary Earthquakes  or Subduction Zone Earthquakes– along 

subduction zones



1.  max magnitude usually 9.0 or less



2.  2 types




a.  slow earthquakes (Episodic Tremor and Slip) – happen over a 



period of hours or days




1)  plate slips slowly deep under ground






a) rocks hot and bendable





2) low magnitude 2.0 or less




b.  fast quakes – happen over a period of 3-5 minutes





1) plate slips quickly at low depth






a) rocks cool, hard, and brittle





2) high magnitude – up to 9.0 or so

IV.  Earthquake hazards and safety


A.  Hazards


1.  loose soils – shakes more violently




a. deeper soil – more shaking



2.  liquefaction – causes soil to turn into something like quicksand




a. causes buildings to sink




b.  causes mudslides



3.  aftershocks – smaller quake after first quake




a.  may strike for months after 



4. tsunamis – large set of waves made when ocean floor rises or drops 



significantly




a.  need at least a 7.0 quake to make a sizeable tsunami




b.  wave gets taller in shallow waters near shore + travel at about 



70 mph



c. may have up to 5 waves spaced up to an hour apart


B.  Making buildings safer



1.  add metal bolts and brackets to hold building to foundation and frame 


together




a.  add bracing to walls to absorb shear forces



2. don’t hang hard items over a bed



3.. build on level bedrock


C.  Self protection



1.  during quake – main danger falling objects (ceiling)




a,  drop, cover, hold




b. get under sturdy table




c.  get by interior wall or corner




d if outdoors – away from power lines, buildings, or tree limbs



2. after quake




a.  stay away from downed power lines




b.  get to high ground if in a tsunami zone




c.  have an emergency kit located on high ground not in a large




 building – easy to get to ex) a shed




1) three weeks of water or purification method





2) canned or dried food





3) first aid kit





4) lighters





5) clothes + rain gear





6) tarps/tents/ rope/basic tools
