Non-Earthquake Generated Tsunamis


A tsunami is a series of waves most commonly caused by earthquakes but can be generated by any disturbance that displaces a large water mass from its equilibrium position.  Earthquakes have produced about 83% of the tsunamis in the Pacific Ocean.


Landslides are the second most common cause.  A tsunami may be generated by a landslide starting out at sea level and then plunging into the sea or by one occurring entirely underwater.  Slopes or deposits of sediment become too steep and fall.  This can also happen in river deltas and along steep underwater slopes above submarine canyons.  Portions of icebergs breaking or calving into the water can cause fjord tsunamis.  Fjords are narrow inlets of the sea with steep cliffs on either side.  


There have been 92 major tsunamis produced by some form of volcanic activity (earthquakes accompanying eruptions, pyroclastic flows encountering water, submarine explosions, calderas collapsing or volcanic landslides).  Energy dissipates faster in non-earthquake sources. Therefore the waves are less destructive when they reach the shore.


Large asteroid impacts, such as the KT impact 65 million years ago, may be the most devastating source of economic damage and cause of death in developing countries with large coastal populations.  A tsunami generated by an asteroid leaving an impact crater of 150 – 300 km in the Mid-Atlantic Ocean would travel to the Applachian  Mountains.  The entire Florida peninsula could be engulfed by the larger impact.  Comets, asteroids and meteorites have a 70% chance of hitting an ocean.

Submarine Landslides

http://oceanexplorer.noaa.gov/explorations/deepeast01/background/beneath/beneath.html
Cook Inlet Volcano

http://www.seagrantnews.org/news/cutsunami.html
Asteroids

http://www.pmel.noaa.gov/tsunami-hazard/Science_News_Article.htm
Related Links

Asteroids, landslides and submarine eruptions

http://www.lanl.gov/orgs/pa/newsbulletin/2005/02/08/text02.shtml
Tsunamis – Wall of Water (asteroid generated) Lab Activity grades 9-12
http://www.ig.utexas.edu/outreach/cataclysms/modules.htm
Tsunami-Generating Rockfall and Landslides

http://www.geus.dk/publications/review-greenland-01/gsb191p73-83.pdf
BBC Mega-Tsunami: Wave of Destruction (Canary Islands)

http://www.bbc.co.uk/science/horizon/2000/mega_tsunami.shtml
Mapping of the Puerto Rico Trench, Atlantic Ocean Submarine Slides

http://soundwaves.usgs.gov/2003/10/fieldwork.html
Volcanoes

http://www.sthjournal.org/222/pc.pdf
Ocean and Fjord Activity (grades 6-8)

http://lift.wvlc.lib.us/wvfema/library/Tsunami/tidalwave%206-8%20.htm
Ocean Tsunami or Fjord Tsunami (Hands-on Activity, grades 6-8)
http://www.msstate.edu/dept/geosciences/CT/TIG/WEBSITES/RESEARCH/Joan_Roueche/Tsuexp.htm
Understanding Tsunamis (Ocean and Fjord) Hands-on Activity, grades 6-8
http://school.discovery.com/lessonplans/programs/tsunami/
Tsunami Teacher’s Guide (Ocean and Fjord)

http://school.discovery.com/lessonplans/pdf/tsunami/tsunami.pdf
Ocean Tsunami or Fjord Tsunami?  (Hands-on Activity , grades 6-8)

http://www.msstate.edu/dept/geosciences/CT/TIG/WEBSITES/RESEARCH/Joan_Roueche/Tsuexp.htm
Images of Icebergs and Landslides

http://earthobservatory.nasa.gov/NaturalHazards/natural_hazards_v2.php3?img_id=11913
