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SIGNIFICANCE OF A GROUND AND BLOCK ROTATION
IN EARTHQUAKE PREDICTION

Guo Zengjian
(The Earthquake Research Institute of Lanzhou)

In 1957, we studied a lot of historical records of the Jan, 23, 1556
Guanzhong earthquake (M>8 ), We found two interesting records in the
epicenter area: About eight hours before the great earthquake, people
felt a kind of ground rotational movement and dizzied,We pointed out
that is a kind of foreshock phenomenonC13, In 1971, the auther and Qin
Baoyan studied this phenomenon and considered that it is a slow motion
which is useful for earthquake predictionC(2J, In this paper, we intend
to discuss the cause of the ground rotation before great earthquake, Bes-
ides, we also intend to discuss a significance of block rotation in earth-
quake prediction,

Cause of ground rotation before great earthquake

If a foreshock is a small dislocation with single direction, the displa
cement of seismic wave on ground is predominant and the ground rotation
is too weak to be felt by people, If there are two or more foreshocks
take place on big fault plane of the future great earthquake, the synthe-
tical ground motion has obvious rotation, when these foreshocks satisfy
the following conditions:

1,If the foreshocks are located at almost the same place, they must
have different dislocation directions and occurrence times, as sho{avn in
Fig.1 a, In this figure, the arrow indicate the foreshocks,

2, If the foreshocks have the same dislocation they must have far

Fig. 1 Foreshocks are located on the big fault
plane of the future great earthquake
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distance from one to one, which are shown in Fig,1 b and c,
3.The synthesis of seismic waves having different vibration azimuths,
periods and phases should fit to the following formula R
(t;=t:) + (T, ~-T,)<LT : o o (1)
where t, and t, are the occurrence times of the foreshocks, T, and T, are
the travel times of p waves radiated from different foreshocks, T is the
lasting time of seismic waves which are radiated from the preceding fore
shock,In general, the angle between two horizontal components‘is arbitrary,
If two horizontal components of seismic waves are perpendicular each
other and have different phases:
Vy,=Acos(ot—d,) 2)
Va=Ascos (ot—¢,) (3)
the synthetical locus is determined by the following formula:
X_§+X§—2%—f X—ZCOS(¢1_¢2)=Sin2(¢1—¢z) (4)
where A, and A, are the amplitudes of the two seismic waves, V. and
V, are the two displacement components of synthetical motion, A general
locus of ground motion is descrebed by the Lissajous figure,
It should be pointed out that if the rotation motion of ground is

slow, it means there are slow slips in a large part of the whole

fault plane, which is easy to urge a great earthquake to occur,
Rotation of crustal block and earthquake occurrence

In the meizoseismal area of the Dec, 16, 1920, great Haiyuan earthqu-
ake (M=8,5), the distribution of displacements of the fault caused by .
the great earthquake has the following characteristics: strike slips cover
the whole length of the fault, normal and thrust displacements are
located in the two end segments, respectively, which is shown in Fig, 2,
We consider that this kind of distribution of dip displacements may be
explained by the Bridgman effect(83, This effect indicate that the rotation
of blocks is helpful for fault slipping. In other words, if we found a long

\

Fig, 2 Distribution of dip displacements

along a long strike fault
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strike seismogenic fault has some traces of normal and thrust faults in
its different segments, this region should be regard as a potential great
earthquake area,

“The cause of block rotation is possiblly attributed to vertical tecto-

nic movement, as shown in Fig, 3,

Fig. 3 Superposition of strike slip and
dip slips

Discussion

Seismic waves forming superposition include the horizontal component-s
of P,S,Q and L waves radiated from different foreshocks, In epicenter
the synthetical rotation motion is mainly caused by SH, In the far field,
the rotation is weak due to that the seismic rays from different sources
are near to parallel, Almost synchronization of occurrence of two or
more foreshocks on a future great earthguake fault plane means the great
earthguake will soon occur,

According to our veiwpoint, We suggest that it is necessary to design
a instrument to record the slow ground rotation, We consider, in that
places where both the horizontal and the vertical tectonic movements are .
very strong, to recod this kind of rotation is useful for great earthquake
prediction, For detecting the Bridgman effect in fields it should be

careful to study geodetic and neotectonic data,
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