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Genetic mechanism of Earthquakes

e Meteorite impact

 Rock breakage
e Phase transfer

e volcanic eruption
e cryptoexplosion

* Nuclear reaction

e Collapse collision

 Reservoir loading and water lubrication

e Trigging
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Robert Mallet, FRS, MRIA ( 1810.6.3 -
1881.11.5), Irish geophysicist, civil engineer,
and inventor who distinguished himself in
research on earthquakes and is sometimes
called the father of seismology

(https://en.wikipedia.org/wiki/Robert_Mallet).

Mallet was the most foresighted founder of modern
seismology (Aki, 1979).

The source of the 16 Dec. 1857 Neapolitan earthquake
was an underground explosion (Mallet, 1860) .

(FRS: Fellow of the Royal Society; MRIA: Membership of the Royal Irish Academy)
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Central J a.pa.n 1891
By
B. Koto, Ph.D., Rigakuhakushi,

Professor of Geology, Imperial University.

With Plates XXVIII-XXXV.

Introductory.

ConrenTs.—Introductory. I. Dislocations. II. Geology and Topography of Mino and
Owari. III. The Great Earthquake of the Mino-Owari Plain. IV. Various Views as to
the Origin and Cause of the Earthquake. V. Relation of the Great Fault to the Recent
Earthquake. VI. The Course of the Line of the Great Fault that caused the Earthquake. VIL
Concluding Remarks.

Geologists have ré.reiy enjoyed so good an opportunity as that
afforded them by the convulsion in the Mino-Owari plain, of observing
those great displacements of rocks called “faults,” -which may only be
~ brought about in the course of ages. Only a very few cases have ever
been recorded in the annals of earthquakes, of the formation of throws
of strata accompanied by subterranean shocks.

Lyell mentions in his classical work, Principles of Geology, a case
that occurred in New Zealand, in 1855. A tremendous earthquake
was experienced there, by which, especially in the vicinity of Welling-
ton, in North Island, a tract of land comprising 4,600 square miles is
supposed to have been permanently upraised from 1 to 9 feet. The
line of fault was distinctl_y observed in the sea-cliff, called Muka-Muka,
where the uplifted older rocks abut upon the lower, Tertiary plain
of Wairarapa; and the course of the fault was traceable inland
to the extraordinary distance of about 90 miles, in approximately
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http://earthquake.usgs.gov/regional/nca/1906/18april/images/fenceoffset_big.html
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Red, yellow, and green dots indicate “hotspots” proposed to be sourced at the
core-mantle boundary, the base of the upper mantle, and within the lithosphere,
respectively. Thin blue lines indicate plate boundaries.(Gillian R. Foulger,2007)
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The term of cryptoexplosion means a large-scale

explosion within the Earth'’s interior.
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Granite breccias in coarse-grain granite .
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%  Cryptoexplosive breccia, quartzite
| fragments, Quartz-plagioclase and
calcite veins, Nianziwa, Shangluo City,
Shaanxi
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— Active faults
Cryptoexplosive breccia site

A Preyanshanian

O Yanshanian

¥  Himalayan
Earthquake epicenter
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80 85
Distribution of 184 CB sites found in China and 136 earthquakes
of M27.0 (1900-2015) in China, showing earthquakes and
mineralization were frequently produced by cryptoexplosions in
Earth’s history.
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Mongolia

a BEEF SR ESHYHITE [(12° N,96° W) -(33.6° N,52.6° W)]
b BEEE R W BRI [(51° N,97° E) - (30.2° N,151.5° E)]
(Bijwaard et al., 1998)
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Focus of 1975.02.04 M7.3 Haicheng earthquake (modified after Liu
et al., 1995)




Volcanoes and earthquakes zones overlapped
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Dickins, J.M., Choi, D.R. and Yeates A.N., 1992. Past distribution of oceans and continents.
In: Chatterjee S. and Hotton N. lll (Eds.), New Concepts in Global Tectonics. Lubock, TX.
Texas Tech University Press, p. 193-199.




Experiment
evidence

Temperature 100°C
Stress 450MPa

T/ (TC)

Variation of Vp of serpentinite with temperature at 1.0, 2.0 and 3.0 Gpa

1. 2. 3 stand for the results of three experiments, *stands for explosion in the cell (Xie,1999)
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WIEER- BN REREBIERRE RN GEE

SHee 5 KRB SRR HERIL 22 &, FHHe
WG HEFR SRR B BEEN5.12 X 1020 J/a, X
REREGE KA EREBUEREERSES, HE T

FEHBER R K HRAIREREN R ER —¥F (Gilat & Vol,
2005: 2012; Vol, 2014) .

R IR R :
LogE=4.8+1.5XM E[l: E=108+15XM)

200847 )1[8.0% M B eI e B: 6.3 X 1016 ]
19604E5 21 H & 9.5 KHLE: 1.1X 109 J
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(Gilat & Vol, 2005)
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Expansion stress > threshold of tensile strength
Earthquake occurs by * explosmn

hydraulic
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% Model of earthquake generation
Stress increase 450MPa with T increasing 100°C. Fault
activity reduce threshold value of tensile strength of
rocks surround fluid-rich terrace.
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