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Abstract  The great Tancheng earthquake of M8½ occurred in 1668 was the largest seismic event ever recorded in his-
tory in eastern China. This study determines the fault geometry of this earthquake by inverting seismological data of pre-
sent-day moderate-small earthquakes in the focal area. We relocated those earthquakes with the double-difference method 
and found focal mechanism solutions using gird test method. The inversion results are as follows: the strike is 21.6°, the dip 
angle is 89.5°, the slip angle is 170°, the fault length is about 160 km, the lower-boundary depth is about 32 km and the bur-
ied depth of upper boundary is about 4 km. This shows that the seismic fault is a NNE-trending upright right-lateral 
strike-slip fault and has cut through the crust. Moreover, the surface seismic fault, intensity distribution of the earthquake, 
earthquake-depth distribution and seismic-wave velocity profile in the focal area all verified our study result. 
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1 Introduction  

The 1668 Tancheng M8½ great earthquake was the 
largest seismic events ever recorded in history in eastern 
China. There are quite a few studies on the seismic fault 
of great earthquakes (Li et al., 1991, 1994; Chao et al., 
1992, 1994, 1995; Wang, 1995), but these are mainly 
limited on the textual research of historical document 
and the surface geological investigation. As to the atti-
tude of the deep seismic fault of the M8½ earthquake, 
there are no clear evidence and convincing analysis. 

Generally speaking, seismic activity and failure 
have a distinct segmental characteristic and earthquake 
may occur repeatedly in the original location. Diao et al. 
(1999) proposed a method to determine the 3-D charac-
teristics of seismic faults for historical strong earth-
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quakes on the basis of present-day small shocks when 
studying the seismic fault of Cixian strong earthquake 
occurred in 1830. The method is proved to be feasible in 
practice (Hu et al., 2002; Diao et al., 2007). Wan et al. 
(2008) recently put forward a new method to invert the 
3-D characteristics of seismic fault on the basis of 
small-shock distribution and regional stress field, which 
is used for the inversion of Tangshan M7.8 strong 
earthquake sequence and obtained results are satisfac-
tory. There are two historical strong earthquakes in 
Yishu belt. Up to now, small seismic activities are still 
frequent and concentrated in the epicentral area of 
Tancheng M8½ great earthquake. In this area, seismic 
network construction is early, stations are dense (Figure 
1) and data records are rich and complete. It should be 
particularly pointed out that since the operation of digi-
tal observatory network in 2000, valuable digital records 
of seismic waveforms have been obtained, which pro-
vides a necessary data base for studying the seismic 
fault of great Tancheng earthquake by the above men-
tioned methods. In this paper, the authors firstly use the 
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precise relocated data calculated using the double dif-
ference location algorithm for the present-day 381 mod-
erate-small earthquakes occurred in the focal region to 
derive the focal mechanism solutions of present-day 
moderate-small earthquakes by the grid-trying method. 
And then the regional stress field is inverted on this ba-
sis. At the same time, the parameters of regional stress 
field are determined by comparing to the results of focal 
stress field acquired from the regional composite focal 
mechanism solution of this earthquake. The fault pa-
rameters are finally inverted by the method proposed by 
Wan et al. (2008). 

 

Figure 1 Distribution of seismic stations in Shandong. 

2 Determination of fault plane parame-
ters of great earthquakes on the basis of 
small-earthquake distribution and re-
gional stress field 

To determine the fault plane parameters of great 
earthquakes on the basis of small-earthquake distribu-
tion and regional stress field is a new method proposed 
by Wan et al. (2008). The basic idea of this method is to 
find a plane using a least squares fitting for the distance 
of focal locations of all located small earthquakes to this 
plane. The strike, dip angle and upper/lower bounds of 
the fault are determined with this plane. Then the slip 
angle of fault plane can be computed from the parame-
ters of regional stress field (Wan et al., 2008). 

The location of fault plane can be determined on 
the basis of the concentration extent of those precisely 
located small earthquakes. The region with 90% small 
earthquakes is considered as the location of fault plane 
should be reasonable, because the small earthquakes 
used to calculate the parameters of fault segment are 

determined, respectively. In this way, only 10% small 
earthquakes are not included in the fault plane. There-
fore, the bottom bound of 2.5% small earthquakes lo-
cated in the upmost part is taken as the upper boundary 
of this fault plane, the upper bound of 2.5% small 
earthquakes in the deepest location as the lower bound-
ary, and the right and left bounds of 2.5% small earth-
quakes located on the utmost right and left ends of the 
seismic cluster as the right and left boundaries of the 
fault plane of this great earthquake. In this way, the four 
top locations of the fault plane of this earthquake can be 
determined. 

In calculating the parameters of seismic fault, one 
must firstly know the strikes and dip angles of three 
stress major axes of its local stress field, which can be 
obtained by deriving the structural stress field from the 
focal mechanism solutions of present-day earthquakes 
occurred near the focal region.  

Using the grid-trying method (Xu et al., 1983), 61 
focal mechanism solutions in source region of the great 
Tancheng earthquake and its vicinity are calculated on 
the basis of seismic data un-relocated and relocated sep-
arately.  

In deriving the focal mechanism solutions by the 
grid-trying method, the P-wave first-motion polarities of 
seismic head-wave records are needed. In this paper, the 
P-wave first-motion polarity data before the year 2001 
are accumulated by the authors; and the data in the latest 
years are directly taken from the digital seismic wave-
form recordings. Moreover, only the data of near earth-
quakes and the polarities of Pg and Pn seismic phases 
are included. Then the author use the software of 
grid-trying method (equal-area projection of focal lower 
sphere) provided by Xu et al. (1983) to derive focal 
mechanism solution. Since the readings are fewer for a 
single focal mechanism solution, it is generally to make 
a trial computation on a grid scale of 5º×5º×5º; while for 
a small-area composite focal mechanism solution, the 
trial calculation is made on a grid scale of 10º×10º×10º. 
The polarity readings of a single-event solution are gen-
erally more than 10 and their quadrantal distribution is 
relatively homogeneous; while the composite focal 
mechanism solution is only computed on the basis of 
rank I P-wave first-motion polarities with high reliability. 
Then according to the laws given by Zhou et al. (2003), 
the calculated focal mechanism solutions are classified 
into three types of A (best), B (good) and C (bad). 
Among the 61 focal mechanism solutions of moder-
ate-small earthquakes derived by the grid-trying method, 
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34 belong to A and B types and 27 belong to C. The dis-
tribution of 61 focal mechanism solutions is shown in 
Figure 2a. 

In deriving the regional composite focal mechanism 
solution of present-day small earthquakes occurred near 
the focal region (Figure 2, Table 1), the seismic parame-
ters from both original-network location and dou-
ble-difference relocation are used only on the basis of 
the rank I P-wave first-motion polarities of the earth-

quakes occurred in the focal region of the M8½ great 
earthquake (the small diagram in Figure 2a). It is ap-
parent from Figure 2b that the results derived from both 
types of seismic data are almost totally consistent with 
each other, and only inconsistency ratio of polarity 
readings derived from the seismic data by the relocation 
method is smaller, reflecting the higher reliability of the 
data. 

 

Figure 2 Distribution of focal mechanism solutions of single earthquake (a) and regional composite focal mechanism 
solution of research area in the two time periods (b). In Figure (a) the research area is delineated by thick solid lines; in 
Figure (b), the small circles listed in the first column indicate the downward polarity and the solid open circles denote the 
upward polarity; the small circles of the other three columns represent the outcropping locations of P, T and B principal 
stress axes of the total trial solutions with the inconsistency ratio larger than the lowest value of 0.05. 
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Table 1 Parameters of regional composite focal mechanism solution for seismic fault of the Tancheng M8½ earthquake 

Note: 1. The catalog of original network; 2. The catalog of double difference location. 

3 Inversion result of 3-D characteristics 
of the fault of Tancheng M8½ great 
earthquake 

The range of data selection for the fault of 
Tancheng M8½ great earthquake is shown in Figure 3, 
which is determined according to the spatial distribution 
of precisely located small earthquakes occurred on the 
Tanlu seismic zone in combination with geological in-
vestigation. This range corresponds to the middle-south 
segment of Anqiu-Juxian fault identified by the geo-
logical method, i.e., the shatter segment or the after-
shock zone of Tancheng M8½ great earthquake. The 
inversion for the fault is made by the method above. 

 

Figure 3 Distribution of precisely located small earthquakes 
and data-selection range for inverting the fault of the Tancheng 
M8½ great earthquake. 

3.1 Inversion result 
129 small earthquakes are selected for inversion 

and all of them occurred on the Anqiu-Juxian fault. The 
section where these epicenters are located is the shatter 
segment of seismogenic fault and also the aftershock 
distribution zone of Tancheng M8½ great earthquake 

(Figure 3). The basic data of fault inversion are shown 
in Figure 4. 

The fault derived from the inversion is almost up-
right (Figure 4c). Because there are more small earth-
quakes precisely located and the errors of fault strike 
and dip angle are very small, therefore, the distance dis-
tribution of small earthquakes to the inverted fault plane 
(Figure 4d) shows that most small earthquakes are dis-
tributed near the derived fault plane and they are basi-
cally in a symmetrical pattern on both sides with respect 
to the fault plane. Nevertheless, the earthquakes located 
on the southeast side immediately near the fault plane 
are slightly more in number. 

The major parameters of fault inversion result are 
listed in Table 2. The least squares fitting values of 
strike angle, dip angle and distance to the origin are 
21.57°, 89.51° and 0.035 km, respectively, with the stan-
dard error of 0.58°, 3.72° and 0.45 km; and it means that 
the strike of the inverted fault plane is 21.6° and the dip 
angle is 89.5°. The coordinate locations of the four ver-
texes of the fault plane are shown in Table 2. The calcu-
lated slip angle of the fault plane is 170.05° and the re-
sidual is 6.80°. The fault is almost upright and its length 
is about 160 km. Its dislocation is characterized by 
right-lateral strike-slip with a little bit reversal thrust as 
well. 
3.2  Comparative analysis of the seismic fault, 
structural fault, surface fracture fault and intensity 
distribution 

According to the above inversion result, the 1668 
Tancheng M8½ great earthquake was a high-dip 
strike-slip dislocation. The strike of seismic fault was 
about 21.6° and the dip angle was about 89.5°, slightly 
dipping towards the southeast. The slip angle was about 
170° with a little bit reverse thrust. The fault length was 
about 160 km, the lower-boundary depth was 32 km, the 
buried depth of upper boundary was about 4 km, and the 
lower boundary of predominant depth of present-day 
small earthquakes was about 25 km. According to the 
general occurrence law of this kind of great earthquake, 
the initial failure of the main shock might be on the lower 
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1 262 897 112 87 8 22 82 177 247 3 337 8 134 81 0.308 
2 123 530 112 87 5 22 85 177 247 1 337 6 147 84 0.266 
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Figure 4 Distribution of small earthquakes projected on the horizontal plane (a), fault plane (b) and cross section ver-
tical to the fault plane (c), as well as distance distribution of small earthquakes to the fault plane (d). Small circles indicate 
the precisely located small earthquakes, thick line represents the determined boundary of fault plane in Figure (b), and 
AA′ is the upper boundary of the fault.  

Table 2 Fault plane of the Tancheng M8½ great earthquake inverted from precisely located small earthquakes near the seismic fault 

 
boundary of small-earthquake predominant depth of 
about 25 km. 

Tanlu fault is the largest NNE-trending zone in the 
eastern part of China and its middle segment named the 
Yishu fault belt is a structure of “two grabens with a 
horst in between”. As shown in Figure 5, its boundary 
consists of Changyi-Dadian fault (F1), Baifenzi-    
Fulaishan fault (F2), Yishui-Tangtou fault (F3) and 
Tangwu-Gegou fault (F4) from the east to the west. 
Since the Mesozoic era, it has undergone a number of 
tectonic movement of tremendous leftward translational 
riftogenesis and transverse compression. Since the Cen-
zoic era, the rift structure has consumed gradually under 
the compressive movement and the Cenzoic stratum in 
the rift valley has intensely folded and uplifted. As a 

result, it has transformed into a compressive right-lateral 
strike-slip tectonic zone. During this process, a new 
fracture plane has been generated between the eastern 
grabens F1 and F2, which is named Anqiu-Juxian fault 
(F5) with a length of 360 km from Weifang to Jiashan. 
This fault mainly manifests the new seismic activities 
appeared since the late Quaternary in the middle seg-
ment of the Tanlu fault zone, and the seismic fault of 
1668 Tancheng M8½ great earthquake just generated to 
trace it (Chao et al., 1997). In this paper, the authors 
have fitted the seismic fault of 1668 Tancheng M8½ 
great earthquake and its surface projection is basically 
coincident with fault F5 (Figure 5). 

The slip angle of fitted seismic fault is 170° (Figure 
4), which shows a right-lateral strike dislocation with a 

Strike of fault plane Dip angle of fault plane Distance to the origin Slip angle Vertex location of the fault plane Number 
of small  

earthquakes 
Value 

/° 
Standard 
error/° 

Value 
/° 

Standard 
error/° 

Value 
/km 

Standard 
error/km

Value
/° 

Standard 
error/° 

Lat. 
/°N 

Long. 
/°E 

Depth 
/km 

34.496 118.346 4.17 
34.495 118.348 31.84 
35.996 119.073 31.84 

129 21.57 0.58 89.51 3.72 0.035 0.453 170.05 6.80 

35.996 119.071 4.17 
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Figure 5 Distribution of fitted seismic fault, surface frac-
ture zone, and geological faults. F1. Changyi-Dadian fault; 
F2. Baifenzi-Fulaishan fault; F3. Yishui-Tangtou fault; F4. 
Tangwu-Gegou fault; F5. Anqiu-Juxian fault. 

little bit reverse thrust as well. It is basically coincident 
with the activity feature of fault F5. However, since the 
data are not completely uniform in distribution on the 
whole fault plane, fine division is not made in details. 
The data fitting on the basis of moderate-small earth-
quakes occurred in the present day is to suppose the 
seismic fault of this historical great earthquake still has 
inheritance activities at present and they still occur on 
the fault plane of that great earthquake or on the rock 
masses of both sides. Scattering in a broom shape 
(shown by two dashed lines in Figure 4c), the fitted re-
sults are distributed in the range of 4–32 km and the 
constraint for the shallow stratum is not strict. It is the 
same that the surface fracture is mainly right lateral, 
which is not contradictory to the phenomenon with a 
little bit normal or reverse faulting in certain parts. If 
there is an existed fault in the shallow stratum during the 
earthquake, the rupture would dislocate along it, which 
might not be totally consistent with the deep fault. For 
example, the deep fractures in Wenchuan earthquake are 
low dip angle, while the surface ruptures are all high dip 
angle. This is just the so-called common problem of re-
lationship between upper and lower faults. 

Different recognitions about the location and the 
extension length of seismic fault of this 1668 earthquake 
were drawn from geological investigations. Fang et al. 
(1976) proposed that the seismic fault started from Jux-
ian in the north, passed through Junan, eastern Linshu, 
Tancheng and Xinyi, ended at Suqian in Jiangsu with an 
length of 200 km; Gao and Zheng (1991) suggested that 
the seismic fault started from Zuoshan in Junan county 
in the north, passed through eastern Linyi, Tancheng and 
Xinyi, ended at Suqian with a length of 160 km; Li et al. 
(1991, 1994) and Chao et al. (1992, 1997) considered 
that the seismic fault of this earthquake discontinuously 
extended southwards from Tuling in Juxian county to 
Yaoshang in Tancheng county with a general strike of 
N20°E and a length of 130 km; Wang and Geng (1992) 
held that the seismic fracture of Tancheng M8½ earth-
quake spatially extended in the direction of 10°–20° 
from the north to the east with a length of about 120 km. 
It is apparent from Figure 5 that the strike, rupture char-
acter and dislocation type of the seismic fault inverted in 
this paper are basically coincident with the results given 
by Li et al. (1994), Chao (1997) and Wang (1992), but 
the fault length is more longer than theirs, which ex-
tends further 30–40 km to the north to the vicinity of 
Mengtuan and Wanghu in Wulian. Considering from the 
distribution of earthquakes occurred on the fault, the 

 

Figure 6 Surface projection of inverted seismic fault of the 
Tancheng M8½ earthquake. The black polygon denotes the re-
search area in this paper; the yellow thick line is the projection of 
inverted fault on the surface; the three blue solid circles indicate 
the locations of the main shock and two aftershocks; the red circles 
represent the re-located present-day moderate-small earthquakes. 
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concentrated area of small earthquakes has indeed 
reached Wanghu and Mengtuan. Although distinct rup-
ture zone has not been discovered on the ground surface 
by the geological method, it is possible that the end of 
the deep fracture zone has extended to this location. In 
addition, the earthquakes are generally distributed along 
the strike spread of the fault, but sometimes discontinu-
ous linear layouts are oblique with the general strike and 
they are usually similar to the location of fault disloca-
tion. This phenomenon is relatively coincident with the 
sectional rupture discovered from this earthquake.  

It is evident from the iso-intensity curves of the 
M8½ earthquake (Figure 6), the intensity decays quickly 
along the southeast side of the fault and slowly along the 
northwest side, which may be resulted from the lateral 
variation of media property. The Tanlu fault system is 
situated in two grabens, the Tancheng earthquake oc-
curred on a fault within the east graben, and there is an-
other graben system tens of kilometers to the west. Be-
cause of the heavy sediments in the grabens, seismic 
shaking is amplified, reflected and focused within the 
graben basin during the earthquake. The highest shaking 
intensity pattern straddles the two grabens seems to 
support this conjecture (Figure 6).  

According to the Historical Strong Earthquake 
Catalogue in China (from 23 century B.C. to A.D. 1911) 
(Department of Earthquake Monitoring and Prediction, 
State Seismological Bureau, 1995), the epicenter of the 
M8½ great earthquake is located at the south end of the 
fault, a M6 aftershock occurred on June 17, 1672 on the 
northern segment of the fault near Juxian, and another 
M6¾ aftershock took place on July 26, 1668 in the 
north-end extending trend of the fault. Although there 
are still disputes for the locations of these two after-
shocks, their epicenters are just located in the north 
segment and its extending belt of the principal fault 
rupture of the M8½ earthquake inverted in this paper, 
which is basically consistent with the strike of the seis-
mogenic fault. Better coincidence is also shown in its 
comparison with the NNE-trending nodal-plane pa-
rameters of composite focal mechanism solution calcu-
lated from the moderate-small earthquakes occurred on 
the seismogenic fault. 

4 Discussion and conclusions 
4.1  3-D characteristics of the fault of 1668 
Tancheng M8½ great earthquake  

In this paper, starting from the precise location of 
seismogenic fault of Tancheng M8½ great earthquake 

and the small earthquakes occurred in the surrounding 
region, the authors have inverted the characteristics of 
the seismic fault jointly by the method of composite 
focal mechanism solution and the method of 
small-earthquake location proposed by Wan et al. (2008) 
with the focal mechanism solutions of present-day small 
earthquakes. After comparing the length and dislocation 
characteristics of the seismic failure zone obtained by 
geological investigation and those by the composite fo-
cal mechanism solution of present-day moderate-small 
earthquakes occurred near the focal zone, the authors 
suggest that although Tancheng earthquake occurred 
more than 300 years ago, the present-day small earth-
quakes near the focal region can also reflect the rupture 
and offset characteristics of this great earthquake fault. 
It was a right-lateral strike-slip dislocation of the 
high-dipping fault F5, which had a strike of 21.6° and a 
length of 160 km from the south of Tancheng to the vi-
cinity of Mengtuan and Wulian. Tilting slightly to the 
SE, the fault is nearly upright with a slip angle of 170° 
and a little bit reverse thrust. The lower-boundary depth 
of the fault is 32 km, the berried depth of the upper 
boundary is about 4 km, and the lower boundary of dis-
tribution dominant depth of present-day small earth-
quakes is nearly 25 km. The inverted result is verified to 
be reliable by the data from geological investigation and 
other respects. However, the inverted length of the seis-
mic fault is longer than that determined by the geologi-
cal investigation on the basis of surface fracture, which 
is coincident with the rupture length of a M≥8 earth-
quake. 
4.2  Discussion about the epicentral location of 
Tancheng M8½ earthquake 

There are still certain disputes about the epicentral 
location of this earthquake. The earliest determination 
was “Tancheng-Juxian earthquake in Shandong” with a 
location of (118.5°E, 35.0°N) in the Earthquake Cata-
logue in China (Li, 1960). Then the Seismic Working 
Office of Central Committee (1977) compiled an 
Earthquake Catalogue in China, in which the epicenter 
was shifted northwards to (118.6°E, 35.3°N) and the 
event was named “Juxian-Tancheng earthquake in 
Shandong”. Gu (1983) used the original determination 
and the epicenter was still located as (118.6°E, 35.3°N). 
In addition, there are still viewpoints to locate the epi-
center in the zone of Nanguanzhuang-Gehu to the east 
of Juxian county or in the vicinity of Chaishan in Junan 
county. In the project of Re-determination of Seismic 
Zoning in South Shandong completed in 1987, the epi-
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central location of this earthquake was determined as 
(118.5°E, 34.8°N). Later, this result was confirmed as 
reasonable and collected in the Historical Strong Earth-
quake Catalogue in China (from 23 Century B.C. to A.D. 
1911) (Department of Earthquake Monitoring and Pre-
diction, State Seismological Bureau, 1995), which is the 
epicentral location of M8½ earthquake marked in Figure 
6. 

If the initial fracture plane, i.e., the focal depth of 
this earthquake is about 25 km, one can see from Figure 
6 that the depth on the south of the earthquake source is 
relatively shallow, while that on the north deepens 
gradually. The utmost depth of concentrated area of 
present-day small earthquakes is about 33 km to the 
lower boundary of the crust, which reveals that the fault 
has cut through the crust. This phenomenon is not only 
consistent with the geological conclusions, but also co-
incident to the dislocation character of seismic fault in-
verted in this paper. 

Analyzing the distribution characteristics of 
re-located moderate-small earthquakes occurred in the 
present-day years and other evidences, the authors con-
sider that the present epicentral location is coincident to 
the distribution pattern of main shock and aftershocks of 
M≥8 strong earthquakes. The epicenter lies at one end of 
the mainshock and the concentrated area of aftershocks 
is located in the extending trend of the seismic fault. 
Taking the M8.1 West Kunlun mountain pass earthquake 
occurred on November 14, 2001 as an example, the 
main shock is located on the fault on the west of the af-
tershock area and the concentrated area of aftershocks is 
centered at about 270 km to the main shock. Another 
example is Wenchuan M8.0 earthquake occurred on 
May 12, 2008. The major event lies on the southwest 
end of the aftershock area extending about 300 km to 
the northeast along the fault. 

On the basis of the above analyses, it seems that 
the seismic parameters provided in the project of 
Re-determination of Seismic Zoning in South Shandong 
are more correct.  
4.3 Discussion about focal depth of Tancheng M8½ 
earthquake 

There are also disputes about the focal depth of this 
great earthquake. Liu (1961) calculate the focal depth of 
this M8½ great earthquake as 20 km with the intensity 
decay coefficient of 2.1 by the following expression:  

 
0( )/ 1/2 ,

[10 1]i

i
I I Sh

Δ
−=

−
 (1) 

where h is the focal depth, Δi denotes the radius of iso-
seisms when intensity is I, I0 indicates the epicentral 
intensity and S represents the intensity decay coefficient. 
Li and Xu (1978) determined the depth of this earth-
quake as 40 km; Gao and Zheng (1991) derived the fo-
cal depth as 36 km by using the expression (1) and the 
decay coefficient of 2.6. In this paper, the focal depth is 
obtained to be 22–28 km with a mean value of 25 km by 
using the equivalent radius of isoseisms provided in the 
Report of Re-determination of Seismic Zoning in South 
Shandong and S=2.1 given by Liu (1961). The focal 
depth of M8½ great earthquake estimated from the dis-
tribution of present-day moderate-small earthquakes 
near the seismic fault in the former section is also about 
25 km. According to the analytical result of velocity 
profile for the middle segment of Tanlu fault zone by 
Zhang and Tang (1988), there is a low-speed layer in the 
middle and lower crusts, respectively near the focal re-
gion. The authors analyze that the M8½ great earthquake 
might deepen into the lower crust and occur in the upper 
part of low-speed layer. This depth is about 25 km (Fig-
ure 7). 

It can be seen from Figure 7 that there is a distinct 
difference of velocity between both sides of the seismic 
fault in the middle and lower crusts with a higher veloc-
ity, and the velocity in the western part is generally low-
er than that in the eastern part of the fault. Energy is 
liable to accumulate and release in the location with this 
kind of velocity difference and great earthquake is prone 
to occur here. Therefore, it has indirectly proved that the 
location of the seismic fault determined in this paper is 
reasonable.  
4.4 Conclusions 

The research result obtained in this paper indicates 
that it is feasible and reliable to invert the 3-D charac-
teristics of the fault of historical great earthquakes on 
the basis of present-day seismic data in the focal region 
of historical strong event where moderate-small earth-
quakes still occur frequently. It means that the supposi-
tion is tenable that the moderate-small earthquakes in 
the region of historical strong earthquake are the inheri-
tance activities on the fault plane or on the rock masses 
of both sides of the historical great earthquake. When 
the parameters of historical strong earthquake are not 
clear or there are disputes about the parameters, the 
method to infer the seismic fault of historical strong 
event on the basis of present-day moderate-small earth-
quakes is particularly useful in obtaining valuable in-
formation of the deep strata, for they cannot be gained 
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Figure 7 Crustal velocity profile from Sishui to Lianyungang (Zhang and Tang, 1988). The open circle is the 
hypocenter of M8½ earthquake given in this paper; the dash line denotes the fitted location of the seismic fault. 

by other methods. The authors therefore can conclude 
that this method is of referential significance for the 
similar research in the future. 
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