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THE STANDARDIZED CURRENT OF AUTOMATIC TIME—
SEQUENCE—CONTROLLED VIBRATION PICK—UP WITH ZZD PERIOD

Dou Yaohua

( Seismological Institute of Lanzhou, State Seismological Dureau)
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DISCUSSION ON EARTHQUAKE PREDICTION FROM
THE STEREOGRAPHIC CROSS MODEL

Guo Zengjian
(The Seismological Institute of Lanzhou )

In the previous paper, we presented the stereographic cross model to
explain the earthquake arranging line and its migration with a long jump
distance, This paper accents a discussion on some problems of earthquake
prediction and the determination of the principal pressure stress direction
with this method, '

Brief Introduction of the Stereographic Cross Model

According to brittleness and duntity, the lithosphere can be divided
into two layers, the upper lithosphere and the lower lithosphere, The upp~
er lithosphere is brittle, in which a lot of great earthquakes occur along
the faults and the other sets.The lower lithosphere is plastic, in which
creep faults occur along the long straight lines,The creep faulting in the
lower lithosphere may trigger the earthquakes in the upper lithosphere,

as seen in Fig, 1,

—_lower lithe
Fig. 1

Because the creep faulting is very long in lower lithosphere, the ampl-

itude of dislocation is not the same in each segment, In this case,some pla-
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ces assume tensile regions,and some,pressure regions If an eart hquake occurs
very soon along a fault in upper lithosphere, such tensile and pressure in
lower lithosphere may trigger the earthquake to occur,The mechanism of
triggering earthquake is stated as follows,
1.Reduction of {rictional stress because of tensile stress
When an earthquake is near to occur, on the fault plane there is a
relation between shear stress S and frictional stress F,
S<F (1)
F=F, +uP (2)
where Fyis beading strength, wis frictional coefficient, and P is norm-
al pressure on the fault plane If the above-mentioned tensile «tress appears,
the formulas( 1 )and( 2 ) can be changed into the followirg,
S>F (3)
F=F,+p(P-T Cosb) (4)
where T is tensile produced by heterogeneity of amplitude of disloca-
tion along the creep fault in the lower lithasphere,
2.Injuction of fluid from pressure region
When an earthquake is near to occur, the relative pressure due to he-
terogeneity of creep slip may urge the fluid having a high {emperature
and various chemical components to flow out from lower lithosphere and inject
into the lower edge of fault in upper lithosphere, and a high pore pressure
can be formed so that an earthquake may be triggered.Tle following
formulas can describ such a relation,
S>F
F=F,+p (P-P) (5)
where P’ is pore pressure.Besides, the fluid may produce the stress

chemical corrosion, which plays a part in triggering anearthquake as well,

The Explanation to Some Problems of Earthquakes

It was once hard to explain the migration of greatearthquakes through
Qinghai—Xizang Plateau and Ordos Platform,But from what the stereogra-
phic cross model refers to, it’s easy to understand why,Now a discussion
goes about it by the following examples,

1.The migration of great earthquakes traversing Qinghai —Xizang Plat-
eau

There were four straight lines traversing the Qinghai-Xizang plateau, ‘
along which Some great earthquakes with M=7 -85 Occured, The time
interval of following earthquakes is less than two years ¢s shown in
Fig. 2
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Fig.2 The migrations of great
earthpuakes acrossing Oinghai-
Xizang Plateau
30

The connection lines in Fig.2 arecrossing the tectonic line in Qinghai-Xizang
Plateau, We don’t think it’s well explained from the viewpoint of present-
geological theory But we think it’s available to be explained from the
theory of stereographic cross model, » -

It should be pointed out that the earthquakes’ migration arranging
lines In F'ig, 1, are accordant with the principal pressure stress in this
region,

2. The migration of earthquake epicentres across Ordos Block

Ordos Block is a stable region.The direction of NE predominates the
migration of epicentres in its periphery.For instance, an earthquake (M=
6.5)in 1305, in Datong and the next year (1306) the same magnitude ear-
thquake in Guyuan Otherwise, the

direction of an arranging line 7,
4 1711/
/////////////////////////

between Guyuan earthquake with (305¢6.5 1!

M=7.0, 1622 and Lingqiu one with
M=7%, 1626, is quite similiar to
the above- mentioned direction
(Fig3 ) .In this figure, shaded
belts denote the boundary of Ordos
block

1306 (6.5)

AR A A

If such a diretion of epicentral Fig.3 The m1gratxon eaxthq across
Ordos block

migration is cotrolled by creep fault
in low lithosphere, the direction of principal pressure stress corresponding
the creep fault is close to EW, which coincides with the compression -
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direction of Pacific Ocean Plate and roughly with the direction of principal

pressure stress determined by the earthquake fault plane solution,

The Determination of the Direction of the Principal
Pressure Stress

In accordance with the stereographic cross model, the modium in lower
lithosphere is nearly plastic and so there is a 45° angle between the direc-
tion of creep fault inside lower lithosphere and the direction of the regi-
onal principal pressure stress.On the other hand, the great earthquakes
trxggered by this creep fault, and its arranging line, can represent the di-
rection of the creep fault, Thus, by means of the arranging line of the
great earthquakes’ epicentres which occurred following each other, the
direction of 45° angle intersecting this arranging line can be worked out,
and that is the direction of the regional principal pressure stress.Now let
us have a few examples in China

1.in South China’ ,

In south China, the migration of epicenters of great earthquakes which
were 1argér and the intervals of which were shorter in history, is shown
in Fig.4 .Ifwe knew an earthguake epicenter and direction o/ regional priﬁ-
cipal pressure stres~s we may estimate the possible direction of earthquake
migration in the near future, ' o ‘
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Fig.3 The direction of principal pressure stress in South

China deduced from the stereographic cross model.,

2.in Gansu-Qinghai region

Since the beginning of this century, there have been many earthquakes
with M,2>>6.0 in Gansu— Qinghai region, among which those migrated their
epicenters within two years, can be considered as that gontrollevd ;he crep

faults in lower lithosphere, The direction of principal pressure stress
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is inferred in Fig.5.
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Fig.5 In Gansu-Qinghai region, the direction of principal
pressure stress inferred from stereographic
cross model

““A's the figure shows, the direction of principal pressure stress in this
region takes NE and approximately EW as the key, which is close to what

is calculated from the data of earthquake waves.

Creep Fhults in Lower Lithosphere Modulated by External factors

My viewpoint shows that external factors which can modulate the creep
faults in lower lithosphere are likely to be listed as fallows

1.The earth tide .

The solid tide acts on the total mass of the earth.It can make lower
lithosphere deformed so much that the motion of creep faults inside it
could be encouraged to trigger a great earthquake.We take two earthguake
migrations for exmples:

(1).There are three earthquakes arranging along a straight line with the
strike of NE,They are: Xingtai éearthquake with M=7.2, 1966, Hejian with
M=6.5, 1967 and Tangshan with M=7.8, 1976, An angle of 45° is formed
between the above arranging line and the direction of approximate WE of
the régional pressure. Therefore, we believe thatdthe straight line consisted
of the three earthquakes 'is restricted and controlled by the creep fault
in lower lithosphere.It is so intriguing that the time when they occurred
happened to be at syzygy or at about it, as showan in Fig. 6.

' (2)In 1986, a M=6% earthquake occurred in Kangle County, Gansu
Province and half a year later a M=6.0 earthquake followed it near Tian-
shui, They formed a straight line in such a short time and it is likely to
be done by the abyssal creep faults. And it is interested to find out that
they occurred about syzygy as well (Fig7 )
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Fig.7 The solid tide modulation
and eathquake migration ( The

Fig. 6 The solid tide modula- regional principal pressure stress
tion and earthquake migration is shown with rough arrow)

2.Polar motion

When polar motion is the most violent, asthenosphere must be in mo-
tion so much that lower lithosphere could be dgformed, which perhaps urges
ereep fault to move, and great earthquakes may be triggered in th up-
per crust. Take M=8.5 earthquake in 1950, in Motuo, Xizang. and another
M=8.0 shock in 1951, in Dangxong, Xizang.It was at that time when polar

motion was the most violent that these earthquakes occurrcd ( Fig, 8 )
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Fig.8 The relation between polar motiog and the two
earthquakes; one with M=8.5 in 1950, in Motuo, and
another with M=8.0, in 1951, in Dangxong.

It is interesting that before and after 1950, the high tide of volcanic
activity in the world supported the global activities in upper mantle during
this perion including Xizang Plateau. :

A preliminary study has only been done for the modulation to the
creep faults in lower lithosphere by external cause, and i needs further

study and research. - CPRICHEIIZR D



