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The largest recorded 
earthquake in the 

world was a 
magnitude 9.5 (Mw) 
in Chile on May 22, 

1960. 

The average rate of motion across the San Andreas Fault 
Zone during the past 3 million years is 56 mm/yr (2 in/yr). 
This is about the same rate at which your fingernails grow. 

Assuming this rate continues, scientists project that Los 
Angeles and San Francisco will be adjacent to one another in 

approximately 15 million years.

The hypocenter of an earthquake is the location beneath the earth's surface 
where the rupture of the fault begins. The epicenter of an earthquake is the 

location directly above the hypocenter on the surface of the earth. 

It is estimated that there are 500,000 detectable earthquakes in 
the world each year. 100,000 of those can be felt, and 100 of 

them cause damage. 

The world's deadliest recorded earthquake occurred in 1556 in central China. It struck a region where most people lived in 
caves carved from soft rock. These dwellings collapsed during the earthquake, killing an estimated 830,000 people. In 1976 

another deadly earthquake struck in Tangshan, China, where more than 250,000 people were killed. 
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mb = log 10(A/T) + Q(D,h)mb = log 10(A/T) + Q(D,h)
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MS = log 10 (A/T) + 1.66 log 10 (D) + 3.30 MS = log 10 (A/T) + 1.66 log 10 (D) + 3.30 
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Mw = 2/3 (log 10 M0,SI – 9.1)
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M0 = �  A u

Where :

�  is the shear modulus of the rocks involved in the earthquake
A is the area of the rupture along the geologic fault where the earthquake occurred
u is the average displacement along the fault 
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http://www.earth.northwestern.edu/people/seth/research/sumatra.html
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Symbol Magnitude Scale Reference / Source
ML Local magnitude Richter (1935)
MS Surface wave magnitude Gutenberg (1945a), Moscow-Prague Formula (Karniket al, 1962)
MB Body wave magnitude Gutenberg (1945b), Gutenberg and Richter (1956, 2010)
mB Body wave magnitude Gutenberg and Richter (1956, 2010)
MD Duration magnitude Herrmann, (1975)
ME Energy magnitude Choy and Boatwright (1995), Aki and Chouet (1975)
M Nuttli magnitude Nuttli (1973)MN Nuttli magnitude Nuttli (1973)
MJMA Japan Meteorological Agency magnitude Magnitude used by Japan Meteorological Agency

MW Moment magnitude Hanks and Kanamori, (1979)
MGR Gutenberg-Richter magnitude Magnitude used in Seismicity of the Earth,Gutenberg  and Richter, (1954)

MR Rothe magnitude Magnitude used in The Seismicity of the Earth, 1953-1965, Rothe, (1969)

MS PDE Surface wave magnitude Magnitude used in USGS Preliminary Determinations of Epicentres catalogue
MS ISC Surface wave magnitude Magnitude used in International Seismological Centre catalogue
mB PDE Body wave magnitude Magnitude used in USGS Preliminary Determinations of Epicentres catalogue

mB ISC Body wave magnitude Magnitude used in International Seismological Centre catalogue

MT Tsunami magnitude Abe (1989)
MK Kawasumi’s magnitude Kawasumi (1951)
MU Utsu magnitude Magnitudes for earthquakes in Japan, 1885-1925, Utsu (1982)
MC Large earthquake magnitude Purcaru and Berckhemer (1978)

MN Mantle wave magnitude Brune and Engen (1969)
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neic.cr.usgs.gov/neis/general/handouts/mercalli.html

Wood, H.O., and F. Neumann, 1931. Modified Mercalli (Mm) 
Intensity Scale of 1931. Bulletin of the Seismological Society of 
America, 21, 277-283. Adapted from Sieberg's Mercalli-
Cancani scale, modified and condensed
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MM I. Not felt - or, except rarely under especially favourable circumstances. Under certain conditions, at and outside the boundary of 
the area which a great shock is felt: sometimes birds, animals, reported uneasy or disturbed; sometimes dizziness or nausea 
experienced; sometimes trees, structures, liquids, bodies of water, may sway - doors may swing, very slowly.

� ""�77

seismo.nrcan.gc.ca/magnitudes/mercalli_e.html

MM II. Felt indoors by few, especially on upper floors, or by sensitive, or nervous 
persons. Also, as in grade I, but often more noticeably: sometimes hanging objects 
may swing, especially when delicately suspended; sometimes trees, structures, liquids, 
bodies of water, may sway, doors may swing, very slowly; sometimes birds, animals, 
reported uneasy or disturbed; sometimes dizziness or nausea experienced.
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MM XII. Damage total - practically all works of construction damaged greatly or destroyed. 

Disturbances in ground great and varied, numerous shearing cracks. 

Landslides, falls of rock of significant character, slumping of river banks, etc. numerous and extensive. Landslides, falls of rock of significant character, slumping of river banks, etc. numerous and extensive. 

Wrenched loose, tore off, large rock masses. 

Fault slips in firm rock, with notable horizontal and vertical offset displacements. 

Water channels, surface and underground, disturbed and modified greatly. 

Dammed lakes, produced waterfalls, deflected rivers, etc. 

Waves seen on ground surfaces (actually seen, probably, in some cases). 

Distorted lines of sight and level. Threw objects upward into the air. 

seismo.nrcan.gc.ca/magnitudes/mercalli_e.html
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http://cires.colorado.edu/~bilham/Bilham(1998).html
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Scale Name Acronym Date Intensity Levels Original Usage Reference

Egan 1828 Southern Europe Egan, 1828

de Rossi 1874 Southern Europe de Rossi, 1874

Forel 1881 Southern Europe Forel, 1881

Rossi-Forel RF 1883 10 Southern Europe de Rossi 1883

Mercalli 1883 6 Southern Europe Mercalli, 1883

Mercalli 1902 10 Southern Europe Mercalli, 1902

Cancani 1904 12 Southern Europe Cancani, 1904

Sieberg 1912 6 Southern Europe Sieberg, 1912

Mercalli-Cancani-Sieberg MCS 1923 12 Southern Europe, Global Sieberg, 1923, Sieberg, 1930Mercalli-Cancani-Sieberg MCS 1923 12 Southern Europe, Global Sieberg, 1923, Sieberg, 1930

Modified Mercalli MM-31 1931 12 Southern Europe , USA Wood and Neumann, 1931

Modified Mercalli of 1956 MM-56 1956 12 Southern Europe , USA Richter, 1958

Medvedev 1953 12 Russia Medvedev, 1953

Medvedev-Sponheuer-Karnik MSK-64 1964 12 USSR Europe, India, Russia, CIS Medvedev et al, 1964

MSK-81 1981 12 Grünthal, 1993

European Macroseismic EMS-98 1998 12 Europe, Global Grünthal, 1998

China Seismic Intensity CSIS 1954 12 China Li, 1954

1957 12 Hong Kong Xie, 1957

1980 12 Liu, 1978

Japan Meteorological Agency Seismic Intensity JMA 1884 4 Japan, Taiwan Japanese Meteorological Agency, 1996

1898 8

1908 8

JMA-96 1996 10

Environmental Seismic Intensity ESI-2007 2007 12 Europe, Global Michetti et al, 2004
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The Environmental Seismic Intensity Scale ESI-07 (Reicherter et al 2009 Silva et al 2008)
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The Environmental Seismic Intensity Scale ESI-07 (Reicherter et al 2009 Silva et al 2008)
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Darfield Fault, Christchurch Earthquake, September 2010
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