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THE CAUSE OF CHANGE OF FOCAL MECHANISM
——TRANSFORM STRESS FIELD

Wei Bailing

Preface

Immediately as the earthquake (Ms 5.0, Oct, 19, 1977) broke out at Pingguo, Guangxi
Province, Guangzhou Seismological Brigade of State Seismological Bureau, which named as
Guangdong Seismological Bureau since 1979, sent technicians with four DSL-1 seismographs
to monitor seismicity, We have found that the focal mechanism solution of aftershocks was
different to that of main shock. Why the same earthquake sequence had different mechanisms
by the uniform tectonic stress field? Thhere were several kinds of explanation to this problem
according to literature home and abroad as follows; the first was the overshoot theory offered
by T. J. Fiteh and C. H. Scholz in 1972; in the light of the theory, they tried to explain
the unconsistency of focal mechanism at the Benioff zone in Western Japan; and then, profes-
sors Gu-Haoding and Chen Yuntai made detail explanation and extension to the theory and
explained the unconsistency of focal mechanism between main shock and aftershocks of
Haichen earthquake sequence. The second was hypothesis of subsidence following an outflow
of pore fluid. Having studied the earthquake (Ms' 7.1, May 23, 1968) at Inangahua, New
Zealand, F. F. Evison explained the unconsistency of focal mechanism between main shock
and aftershocks by this hypo6thesis in 1973. And besides the above two ,there were fault bifur-
cation and other hypotheses. Having studied enough about the focal mechanism of earthquake
sequences of Pingguo; Haichen, Inangahua, Xingtai and Tangshan, we found the unconsisten-
cy of focal mechanism was connected with the section of main shock or rupture and appeared
regularly in assemblage. This phenomenon can't be interpreted by overshoot theory , hypothe-
sis of subsidence following an outflow of pore fluid or any other hypotheses, Therefore, hav-
ing studied and compyared a lot of earthquake events, enlightened by the move-stop progress
transforms theory of professor Chen Guoda and influenced by new concept of.transform fault
of professor J. T. Wilson, we provided our view to explain the change of focal meggamsm
by transform stress field. This view first appeared in our thesis “Cause of Change of Focal
Mechanisms of Aftershocks” (ACTA Geophysica Sinica, Vol, 23, No. 1 1980l2 And then,
we also found the similar case in studying focal mechanism of earthquake seqﬁnce such-ag
Songpan, Longling and Xianshuihe faults in 1976. We collected the idea ,mA_.the paper “Sthdy
of Seismo-Genetic Tectonic Patterns of the Luhuo, Son'gpan and Longling Areas”a (Egrt}x-
quake Research, Vol. 8, No. 2). When a series of small earthquakes occurrgﬁé_‘_ﬁbﬁff-eng,
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Guangdong Province in 1981, Guangdong Seismological Bureau placed four portable seismic
stations. to monitor the seismic activity at the site. Having picked up 137 earthquakes with
clear initial P wave at the four stations from 1800 small earthquakes and made synthetic focal
mechanism solution, we found that there were six types mechanisms which could be ex-
plained by the new shear fracture of transform stress field; and the fracture were complete,
including strike slip, normal and inverse dip slip. So we made a detail study about the view
‘that the cause of change of focal mechanism was the shear fracture of transform stress field
in the paper “Study on the Types of Earthquake Faulting of the Haifeng Earthquake
Swarm” (ACTA Seismologic a Sinica, Vol. 5, No.. 4, 1983). And later, we made the focal
mechanism solution of Baikal rift, Rhine graben and Himalayas fold zone; we collected the da-
ta of changing laws of focal mechanism from shallow to deep in Benioff zone. All the change
of focal mechanism could be explained well by the theory of transform stress field. In order
to discribe the characteristics systematically and compare with trunk rupture and conjugate
fracture, we pointed out that there were five differences from above two fractures in the pa-
per “A New Type, the Transform Rupture Type”, which was collected in the Proceedings of
the International Workshop on‘Continental Layers, convened in Beijing in 1991.

On the basis of above stu&ies » we made further conclusions in this book. While discuss-
ing earthquake of different types and characteristics of different tectonic environment, we
found that the cause of change of focal mechanism was the new shear fracture of transform
stress field,formed by the slipping of rock along the fault plane in the uniform tectonic stress
field. Meanwhile, we demonstrated the characteristics of change of focal mechanism in all
kinds of fault types and tectonic environment; we outlined the attribute difference of this
earthquake type of new shear fracture and transform fracture; we also made a synthetic dis-
cussion on the cause and laws of change of focal mechanism of reservoir-induced earthquakes
and earthquakes in the graben, collision and Benioffsones; and finally, according to many
types and precursory information, we put out the concept of transform stress field and seis-
mogenic model of thermal rupture which. may explain the forming mechanism of different
precursory and types. We hope that we can offer a few commonplace remarks by way of in-
troduction, so that others may come up with valuable opinions in earthquake prediction. For
this book involves large contents and data, and our knowledge is limited , there may be many

errors in this book. Please make your comment.
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