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As the reliability of seismicity data is the highest in all “earthquake
prediction data” , more and more seismologists are thinking of finding
the useful and practical precursors among the data of seismic activity
which may be large or small and their centres may be near or far from
the epicentre of the strong earthquakel(l1—563 According to the present scien-
tific and technical level, the work of this study is one of the principal
ways - to investigate earthquake prediction,Sincé 1970, the ability to obser~
ve the small earthquakes in and around north China is increasing gradua-
Hy ( 5 ), so that the data observed in the differént parts of north Chi-
na are more comparable In this paper, using the data of the seismicity we

will discuss the anomalous phenomena appeared during the process of . re-
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gional quick fracture in north china and find the information of strong
earthquake risk place Cor area) .

1.The Regional Seismic Activity in and around North China before
Tangshan Earthquake (M;=7.8)

It is pointed out that since a longer time there is a fanlike quick frac-
ture network in and around north China (see Fig, 1a and b)(8) This
network ( at least at present ) controls not only almost all the belts of
moderate and small earthquakes but also the places of strong earthquakes
in given area.Let’s trace the bigger regional fracture process (since 1970)
~and its relationship with the strong earthquakes, From 1970 to 1973, th:
seismic activity increased evidently ( see Fig, 2a ) in the whole north China
(almost along every belt of the fracture network) especially along the
boundaries of Eerduosi block, except south one, and along the boundaries
of the Southeast Shanxi block.But in 1972, the moderate-small earthquakes
were clearly clustering in the area which is nearly bounded by the centers
of the 1966 Xingtai earthquake, the 1969 Bohai earthquake, the 1976 Helin-
geer earthquake and the 1976 Tangshan earthquake (see Fig, 2b) . During
the period of 1973—1974,the moderate-small earthquakes tended to be clus-
tered along the three radial belts, the belt of west boundary of the Eer-
duos block, the North-east belt passing through Tangshan-Haicheng and
the North-east belt passing near by wuhai-Nanjing ( see Fig, 3a) . Among
the the density of the moderate-small earthquakes was the highest along
the Tangshan Haicheng belt ( see Fig, 3b) ., In this background the Hai-
cheng earthquake with a magnitude of 7.3 occurred on Feb, 4, 1975, As the
density and intensity along this seismic belt were very high during the pe-
riod of 1974—1975, Tangshan earthquake with a magnitude of 7.8 occurred
on July 28, 1976 and at the sanie time several earthquakes with magnitude
about 6 also occurred in north China The characteristics of the seismic
activity during the period of 1975—1979 are that the moderaté-small earth-
quake tended to be clustered on the outskirts of the fan-like fracture
network and that the strong earthquakes occurred almost at the intefsec
tions of seismic belts ( 6 ) (see Fig. 4 and Fig, 1 b),Durin‘g the period of
1980—1981, the density of the moderate-small earthquakes along Xingtai-
Tangshan belt was the highest in north China too. As the result of it,
the Xingtai earthquake of magnitude 6.0 occurred on November 9, 1981
( see Fig. 5 ).

" According to the regional seismic activities for 13 years, it seems that
the characteristics of the regional fracture process in and around north

China are as follows._
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1) After -the 1969 Boliai strong earthquake CMg=7.4),: the nmo'derat,e;---'
small ‘'seismic" afc'tivi'ti"esl’iﬁcrea'sed in -th‘eu'w}i‘ol"e region Itis said that-regional
stress ~increased everywhere: ‘='D'urifn‘5gl~'7th:é- period: of : 1973—1974; : - 'the - mo=
derate‘-s'mal-l-'ea'r’t‘iicjlia;'ke's ‘were primarily clusteréd along: .the -radial - belts
of the regional fracture network. It may be said:that at -that:time . the
moderate-small fractiures had begun to bé ¢oncentrated along.some belts,
then they tended to be clustered ' primarily ‘along “the Tangshan-Haicheng
seismic belt and finally the "Haicheng and ‘Tangshaf. strong -earthquakes
occurréd, It may be said that the ‘bigger “regional quick. fracture process
is similar to that of the rock specimen in lab;, ( 8, - g

2 ) Since 1982, the moderate-small earthquakes have clustered along
radial seismic belts again ( see Fig. 6 )".It must be considered as a impor-
tant phenomenon to be monitored; " *. c .

3 ) When the moderate-small earthquakes concentrate along somée belt,
the intersections of fracture network which are' located on. the seismic
clustered belt are danger places of strong earthquakes,

- 2. The Characteristics of Moderate-small Seismic Activities before Strong
Earthquake in and around Its Ceanter’ . : .

Before a strong eartliquake, the moderate-small earthquakes tend to .

be usually clustered in and around the epicenter of the main shock; Fig; 7
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shows that since 1970 there is a relative concentration of the moderate--
small earthquakes (M.~5,0) before all the strong earthquake (from oae
till ten yeare) in and around north China, Because this is a common phe-
nomenon, the areas ( of belts) of earthquake ( My~5.0) clustering may be
considered as a empirical criterion of strong earthquake risk,

In order to analyse the moderate-small seismic activities in and around
a center of a strong earthquake, we divided the main belts of the frac-
ture network into 18 parts ( see Fig, 8 ) .For every parts two curves of
the seismic activities have beén made, One is the curve of the monthly
slip seismic frequency and another is the curve of monthly-average ratio-
of frequency.

~Comparing and analysing the curves mentioned above we find that there
are three kinds of anomalous seismic activities before the earthquakes
M¢>6.0 Cincluding strong aftershocks 3 years after) .

1 ) The first is that which has clear anomalous seismic activities in
‘and around the epicenters of the main shocks For example, 6 —12 months
before the Dengkou earthquake (M;=6,0) of September 23, 1976 (see Fig,
9 ) and the Xingtai earthquake (Ms=6.0) of November 9,1981(see Fig,10),
evident anomalous seismic activities had been found,

2 ) The second kind is that which possesses relative evident anomalous
seismic activities For instance, before the 1975 Haicheng earthquake (Mj
=7.3) and its aftershock (Mg=6.0) of May 13, 1978 ( see Fig.11), the 1976
Tangshan earthquake (Mg=7.8) (see Fig,12) and the Wuyuan earthquake
(Mg=6.0) of August 25, 1979 (see Fig, 13), the relative anomalous seis-
mic activities had appeared somewhat earlier, It is important to point out
that during the 6 months before the 1976 Tapgshan earthquake(Mz=7.8),
the evident anomalous seismic activities had been found in and around the
epicenter of the 1969 Bohai earthquake with Mg=7.4 (see Fig,14) ,

3 ) The third is that the clear or relatively clear anomalous seismic
activities had not been found before the strong earthquakes,such as Helin-

. geer earthquake (Ms=6,3) of April 6, 1976 and the Liyang earthquake ( Mg
=6,0) of July 9, 1979,

"According to the above discussion it can be said that, since 1970, 8
earthquakes (Ms=6.0) occurred in and around north China, of them 6 strong
earthquake had been preceded by anomalous seismic activities (about
75% ), and 2 earthquakes had been not (about 25% ) .So it is clear that
the method mentioned above is of some practical value for analysing and
determining the danger places and times of strong earthquake (Ms=6.0)

occurrence in and around nerth China,
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3.Conclusions

According to the descfiption in this paper the conclusions can be made
as follows, |

1 )For a long period (at teast for last thirteen years), there is a
fan-like quick fracture network in and around north China,  All the strong
earthquakes (Mg= 6 ) tend to be located around the #points” of seismic
belt intersection of the network When the moderate-small earthquakes are
clearly clustering along a few seismic belts, the intersection “points” loca-
ted on them are the dangerest areas in the fracture network,

2 ) Before the strong earthquakes with Ms>6.0 (from 1 to 10 years)
around the intersection “points” near which the epicenters of theearthqua-
kes (M¢>6 ) are located, thé earthquakes with L.~5.0 can be usually
found or clustered,

3 ) Before about 75 per cent of strong earthquakes, an and around
their epicentetrs the frequency and strength of moderate-small earthquakes
(M_.>2.7) are clearly increasing,

The above three points have some practical value for determining the
strong earthquake risk and for analysing the tendency of the mid-short
range anomalous seismic activities in and around north China, But they

are only the empirical ways which must be further developed,
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