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Chaos, laws and general tendencies of geological affairs
— Geology as a science of complex systems — part 4

SHIKI Tsunemasa*

Abstract Chaos occurs often in fluid, namely in water and air. Even the solid material in the earth’s crust
and the ‘Solid Earth’ have some fluidal nature. This can happen in nature especially over a very long time.
Chaos occurs commonly in human society also. The combined effect of these two kinds of chaos, natural and
social chaos, can be a deadly complication. Laws (rules) in nature can be distinguished into two kinds. One is
the principle (axiom) which does not demand demonstration (proof). Another is a law (rule) which is induced
from the principles. On the other hand, some so called rules which is often adapted in ‘scientific’ works are,
in reality (fact), mere ‘general tendencies’. In these cases, possible occurrence of chaos also must not be
ignored. Many ‘general tendencies’ in nature, however, have often been dealt with as ‘definite rules (laws)’
in geosciences. A typical example is the use of the ‘correlation rule’ between the length of an active fault and
the strength of an earthquake for pre-estimation of the earthquake strength around atomic stations in Japan.

Seeming regression lines of data distribution have been applied for estimation without any examination of
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the real geological causes of the data variance.

Key Words : complex systems, chaos, laws in nature, pre-estimation, geology
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Fig. 1 A picture of chaos appeared in a coffee cap.
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Fig. 2 The creep experiment during a very long period of time of a large
granite column (carried out by Kumagai, Ito and others). Frontward: with
weighting. Backward: without weighting (Ito 1991).
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Fig. 3 Lorenz attracter (a) and Japanese attracter. Based on Aizawa (1996).
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