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' SOME SEISMICAL PRECURSORS BEFORE THE
1976 TANGSHAN EARTHQUAKE

Guo Zenggian Qin Baoyan Wang jin

- ( The Seismological Institute of Lanzhou, State Seismological

Bureau, Lanzhou, China)

The Tangshan earthquake (M=7.8) of July 28, 1976 is the heaviest
disaster in China this century.Many of seismologists are concerned about
that whether there were some precursors before this catastrophic earth-
quake.For the sake of reviewing the possibity of predicting the Tangshan
earthquake', a rich_and-varied book had been publishedf13 In this pa-
per we attempt to discuss a 'precursory earthquake migration and the ap-
pearance of the seismic éctivity zones several years before the Tangshan

earthquake.

Precursory earthquake migration

Earthquake migration phenomena regarded as.a precursor for predic-
ting earthquake had been discussed by us in 1966(2; 83 Before the Tangshan
earthquake, there were three earthquake migration zones associated with
this earthquake as follows,

1. Earthquake migration along the Yinshan mountains In history, there
were two examples on earthquake migration from the western segment of

the Yinshans to \tahe Tangshan region, as shown by dotted line in Fig.1.

" On April 6, 1976, an earthquake (M=6.2) took place in Helingeer, About
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Fig.1 Three times earthquake
' migration from the west to

the Tangshan region.
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three months later, the Tangshan earthquake occurred. This is the third
migration from the west to the Tangshan region, as shown in Fig.1 by
solid line,

2. Junction towards the Tangshan region of both migrations along the
Yinshan and along the H}xaxia fault belt In our previous papers, a
method of looking for the epicentre of a future large earthquake by junction
of two earthquake migrations had been discussed in 1971*, 1980043 and
1983(63, The epicentral area of the Tangshan earthquake is located at the
junction of the Yinshan tectonic belt with the Huaxia fault belt as shown
in Fig, 2 ,About three months before the Tangshan earthquake, there were
two earthquakes (M=6.2, M=4.4) occurded in the Yin-shan belt and in
the Huaxia belt respectively.lf we make junction of extending line from
the two earthquakes along the two tectonic belts, we might localize the

epicentre of the Tangshan earthquake,
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3.Earthquake migration towards Tangshan from the Liaodong peninsula
Earthquake migration from the Liaodong peninsula to the Tangshan

region appeared in 1944—1945, It is interested that during 1975—1976,a similar

1

migration repeated as shown in Fig. 3.
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Fig.3 Earthquake migration towards Tangshan from the

Liaodong peninsula,
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The cause of earthquake migration had been discussed by us in previ-
ous paper (1966) .The basic viewpoints are as follows,

1.The energy accumulation processes in every part of a migratory =zo-
ne are similar under the action of a regional tectonic force, but the con-
ditions for the maturation of earthquakes are somewhat different, thus
occurrencs time of earth>quake is in order of prioritg along the zone,

2.There are some trigger actions of an earthquake occurred in one part

of a migration zone to next earthquake in the other part,

In 1971*,we further postulated that below a earthquake migration Zone
the substance of upper mantle is easier to flow. When an large earthquake
take place in crust, it bring about motion of substance of upper mantle
towards the neighbour region and trigger earthquake above the flowing
substance to occur. This view is very similar to the deformation front
theory pfopgsed by Scholz in 1977.

If the starting earthquake of a migration zone is synchronized with a
external factor, such as tide force, atmospheric pressure variation and
magnetic storm, both the earthquake and the external factors make an
inﬂuence on motion of substance of upper mantle.lt is easier to form the

earthquake migration.

Appearance of seimic activity zones before the Tangshan earthquake

According to referencec1), several years before the Tangshan earth-
quake‘, a seismic activity zone along the Yinshan mountain and a seismi®
activity zone along Huaxia fault belt appeared, as shown in Fig. 4. The

former is in the direction of the east-west, the latter is in thenorth-east,
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A similar seismic activity pattern appeared before the 1679 earthquake
(M= 8) about 200km west of Tangshan and the 1969 Bohai Bay earth-
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quake(M=7.4) about 250km south-east of Tangshan, as showu i Fig, 5ang
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Fig. 5 Seismic activity before the ‘ Fig. 6 Seismic éctivity before the
1679 Shanhe earthquake (M= § ) ' Bohai earthquake of 1969,

As for the 1975 Haicheng earthquake (M=7.3) about 400km north-east
of Tangshan, the preceding seismic activity pattern is different from that
above mentioned, [ts pattern is two roughly parallel seismic activity zon-

es, as shown in Fig. 7.

Fig, 7 seismic activity of Haicheng
region.during 1972.1 to 1974. 2

We are interested in discussion of the relation between the seimic ac-
tivity pattern and the main shock, .

In Fig. 5, 6, 7, every seismic activity zone is along a tectonic fault
belt. We consider, appearance.of episode of a seismic activity zone along:
a tectonic belt méans that; '

1.Many of stick slip and creep slip appearedin the tectomc belt. In thlS
case the cohesive force within the tectonic belt may decrease.

2.Due to the seismic activity, fluid confined within crust may flow
out, .

These effect above mentioned could play a considerable part in the

earthquake occurreace on the junction of two fault belts,
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For the sake of explaination, we may simplify Fig. 5, 6, as
shown in. Fig. 8 .In the Figure, ABC — , -—
and EDB indicate seismic activity _— B c
zone,which coincide with fault belt, — I 74 -
dotted line denote a large earthqua- :: : : :
ke Source region. ____./ S

. When a seismic activity episode E .
éppear.ed along a- whole fault belt, Fig. 8

the decrease of cohesive force may be favorable to motion of fault block
I, thereby favorable to earthquake occurrence. In the other hand, if
some fluid flow out of the fault belt, it is favorable to motion of fault
block 1, thereby favorable to earthquake occurrence. If fluid flow out
only in . segment AB. it is also
favorable to motion of fault block
I .When a seismic activity episode
appeared along ED, thé final synth-
etic result is concentration of stress

on the point D.Itis favorable toear-
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thquake occurrence.
Tn Fig. 9, the potential large - Fig. 9
earthquake source region is located in the other segment.
. Based on a similar reason, when a seismic activity episode appeared
along AB and BE, it is favorable to earthquake occurrence, '
According to.the above mentioned, we concluded that the juncton of
two:“s‘eism-ic activity zone in the same period is a precursor of large earth-
quake,
- But the appearance— of seismic activity zone before the Haichengearth-
quake is different from the Tangshan earthquake, Its pattern is shown
in Fig, 7 . With the aim of discussing the relation between the seismic activity

zones and the main shock, we simplify Fig 7 as shown in Fig,. 10, Based
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on the above mentioned, it is not difficult to understand why seismic ac-
tivity episode appeared along ABC and DEF before the 1975 Haicheng earth-
"quake (M=7.3) .

Discussion

1. We may classify prec'ur_sors into two sorts.The first is “the active
precursor” This kind of precursor may influence on earthquake occurrence.
The sécond is“the passive precursor” .Itis a resultof the processes of source,
The seismic activities appeared along the Vinshan mountain and the Huaxia
fault belt belong to the active precursor.

2.Earthquake migrations are very obvious.they belong to the active pre-
cursor, too.We should pay a special attention to these phenomena,

3.The surface fault formed by Tangshan earthquake is too short, oaly
to be 8v km.While according to our formula between the length of earth-
quake source and magnitude, the Tangshan earthquake having magnitude
of 7.8 should has 140 km in lengh.However the length of aftershock zone
of the Tangshan is the same as that determined by our formula

M=3.3+2.1log L (km) \

4.In the mainland of China, earthquakes almost take place in upper
crust, the granitic layer.Appearance of seismicity zone which elongate ve-
ry much can be classified causally into two kinds.The first is directly ca-
used by a long active fault belt, which may be visible on the ground, the
second is caused by the influence of potential active faults in the basaltic
layer and the upper mantle on the granitic layer, The mechanical charact-
eristic of the basalt layer and the upper mantle is ductile and that of
granite is brittle, On the basis of the plasticity theory and experiment, we
consider, in basaltic layer and upper mantle, there are a number of strai-
ght and long faults, When these faults creep, they have an influence on
the granitic layer and trgger a lot of earthquake, which distribute along
a long line, and possibily pass across various tectonic units,

When one or more seismicity zone have appeared, there will be large
earthquake to occur in the zone or in- the junction area of two seismicity

zones,
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AXBETELRENG R LERERMARE, FeNFLéRBRHFT
Hib, HEMF~HRENEALE LB LR ENOLYiEH, AENLERFT
ZAEHBE, PRALEAGELNTES, KIEABELNESFELTLE
WL OELGIES, RESBEORLCEARLLE, FoALELRENS
Mg Ffo T A MERPIREKGRTES, THAAPIREEHFHEHR
CEAEELRE, :

TP EFESAORARRETPIRERAFTRIFTARBAL PR H,H
ARCEBTFREXRKEGORBRAT i, XPHE, PrulOabEeds

kA EREFARR T —ERB LW AL TGRL A NP IA ALK, K

FRCEERAREFAREAERN, PloALRFLEAKNEGFT AL, i

Wi ARmEd, NAATHELGARKE RENE, RARERELE,
BREREERBFONREL, wEEHENRSB, LAHTHESHA LKL,
TRAANERERR) D EZHHRPADTLAL, LTI CHERLE
HERGITR; AATEUNRZEREARFIEHO—HER AR,
XPHFPBRETEEXRARAGRRGERAFEHET T A B H

A, —RR2RATALOXRFEEAFNLAPIREEN,, F—RARTAXEZEMA L

RPN EEFF LR ENEEPREARE, W T ZXZ L LB A
BAFRRETRRANNINY, AL A XHERKER, TTRARP
BXBARXRELAZOARK, LHTHALRAGRAHZTLELARA,



