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Discussion on source parameters of the M6%, Lingshan,
Guangxi, earthquake occurred in 1936

Li Bingsu LiXiguang® Pan Lili

(Earthquake Agency of Guangxi Zhuang Autonomous Region, Nanning 530022, China)

Abstract: The M6% Lingshan earthquake occurred on the north section of Fangcheng-
Lingshan fault on April 1, 1936, and it was also the largest earthquake occurred on the conti-
nental part of South China seismic belt ever since the historical earthquake records began. The
source parameters of this earthquake still remain controversial for the lack of modern seismo-
graphic record and detailed field investigation on the surface rupture zone. Furthermore, the
long-time interval and human activities between earthquake and the later field investigation also
cause uncertainty on the inferred source parameters. In recent years, there are some reports
about determination of source parameters such as epicenter, magnitude, intensity and seismo-
genic structure through investigation of earthquake surface rupture zone caused by historical
earthquake without modern seismographic records. Most of these researches were carried out in
arid area in western China where the climate is suitable for the reservation of earthquake traces,
although it is difficult to identify earthquake traces such as earthquake surface rupture zone
caused by historical earthquake in the South China moderate-strong seismic tectonic zone
due to the specific seismic structure, humid weather and human activities. On the other hand, it
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is uncertain to some extent to estimate source parameters of historical moderate-strong earth-
quake without modern seismographic records in South China, because such source parameters
were often indirectly calculated from intensity zoning map acquired by investigation of
damaged buildings or surface ruptures in the quake-hit area. To reduce this uncertainty, in this
paper we introduce the newly discovered earthquake surface rupture zone caused by the M6%.
Lingshan earthquake. Our newly investigation shows that earthquake surface rupture zone

marked by earthquake fissures, earthquake scarp, earthquake fault, earthquake-induced land-
slide and gully displacement developed along the north section of Lingshan fault at the north-
west foothill of Luoyang mountain with total length about 12.5 km. The surface rupture zone
strikes from NE to ENE, its west branch stretches from Gaotang to Liumeng and the east branch
stretches from Jiaogenping to Hekou. The co-seismic motion along this earthquake surface rup-
ture zone is normal dextral slip. Furthermore, by utilization of parameters of the newly dis-
covered earthquake surface rupture zone, we discuss the source parameters of this earthquake.

Our research result shows that: (D The magnitude of the Lingshan earthquake occurred on 1

April 1936 is about M6. 8; (2 The intensity in the meizoseismal area reaches IX degree plus; @
The macro-epicenter is located near the intersection of northern segment of Lingshan fault with
Youliao-Jiaogenping fault; @ The Lingshan fault located at the northwest foothill of Luoyang
mountain is the seismogenic fault of the Lingshan earthquake, meanwhile Youliao-Jiaogenping
fault, Sizhou fault and other NW-NNW-trending small faults located at the south foothill of
Luoyang mountain are the earthquake-controlling faults of the Lingshan earthquake. The main
shock caused triggered motion along these small NW-NNW-trending faults, resulting in local
intensity augmentation along these small faults accordingly.

Key words: Lingshan M6% earthquake; earthquake surface rupture zone; earthquake parame-

ters; Lingshan fault
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L M FE B B S0 SE . 6T 1936 4F 3 1L M6Ya b 7% B 5% 4f T I B ok B -, it 3 0 X R IX 3l
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T, AR SCHLUTE VR B 25 10 A9 B R i 6 Al L, NBIF5E 1936 4F R 111 M6Ya i 1 %
X1 b SR LR AE T, Z5 5 0 Wi R 2405 10 A A R AE L s sh L R BB RS
¥, IRt — 250 20 MR A 2R P O R L R MR ZU R, DL B G 2 MR Y
RSE K E 1 .

1 WESMARXEBMEMEES

1936 £ 4 J1 1 H 9wy 31 3, RINEGGERHE AR ) F IR 2 L & A= — IR M6Ya5i 51
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B, 1984; ZEHiFF, 1992; fRHLEE4E, 1996) .

L1 R R X R K A 38 7 T4 F AR S AR AR P 45 G R AL, Uk R K 2R E X
PENW [m] B 5 — P 1 W7 2447 5 NE [] b7 3% — 22 1L 7 2490 19 22 25 5800, 5 BH 1L i 9 22 L DB 248
= X W 43 B P s Y B VR (B0 AR S, 19905 R4S, 19965 JAIARNISE, 2008; i 425,
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Fig. 1 Local seismic structure of the M6% Lingshan earthquake in 1936
The inset in the bottom-left corner shows the regional geological structure. F';,: Lingshan fault; F,: Jiaogenping-Youliao

fault; F5: Shitang fault; F,: Liuyin-Zhaixu fault; Fs5: Zhaixu-Pubei fault; Fg: Fozi fault; F5: Sizhou fault
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Fig. 2 Fault trough and old fault scarp in southeastern Gaodong (a) as well as earthquake scarp,

fissures, old fault scarp and co-seismic motion direction in southeastern Xiaoyilu (b)
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from Li (1992) and Ren et al (1996), and fault number is the same as Fig. 1
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Table 1 Magnitude of 1936 Lingshan earthquake estimated according to severval empirical
relationships between earthquake parameters and magnitude of historical earthquakes
HuRR R RAFEMmE Ryl TR ER

S e K L/km {ii# D/m I, M
AL AR A5 (1992) M=6.2540.8IgL 12.5 7.1
Wells F1 Coppersmith (1994) M=5.16+1.12IgL 12.5 6.4
[HRik/:(1984) M=6.636 2+0.565 1igL 12.5 7.3
Wells F1 Coppersmith (1994) M=6.81+0.781gD 2.9 7.2
2E3B(1960) M=0.581,+1.5 9.5 7.0
X1 E 5 (1989) M=0.671,+0.66 9.5 7.0
PETIREZE(2016) M=0.5491,+1.859 9.5 7.1

R 4 L B I DK B (1984) | AT HEBE 45 (1996) K A4 (2017a) AT, MEX KE T K
24 12.5 km W82 53 A 0 2 R A DL SR W AW B L B LAk G L AR S
i) 7 M e S B 5, BT LAFRATT O Sy 5 v B Oy IX R 58 O HL A P AR SCH S b . xF e 1
gt SR, b R A T A R A B AR S e R R R HE R YRR R T —
M, KR MT 2247, Wells Fl Coppersmith (1994) (38 45 B4/, 7T 68 5 3% E % 0
T 30 7 3 o K T B R R ME R S H 3 2300 0.3 A 56 GG BH %5, 2008) .

H1F 1936 4F 7 1L M6Y4 Hh 7= 11 IX B 5 D3l i AR 5 B/, AN 1F 7 TR (B 30), HR
L b, DX B 22 TR 190 S 355 R 58 Ay A1 56 1 N 2805 3l T R 5 S0IR] AR A RS I O R, R, 4 A
T T V6 Ml R R P i b DX 1 D Sk MR R AR FRATTHEDN 1936 4F 2 L b 7R 14 52 9N AE M6.8 A A,
X — 25 I 5 b e S S R R R X b R IR B G ) A AR (A (E AR A, Rl M6%
by 72 0 B e a7 KT O b XK AR A SR R R (MR L3k, 1939) , BT LA i 2 B IX.
B AR R T R R RS BT R 2 R N R B
2.3 BERAE

FAXF T 2L bR A R A A R S AR P (B AR X)) 1 BB A A AR AR 2 5 (R
ik, 19395 ZEAfEr, 19925 (LHE S, 1996), M TIVFEZUE MR MEARTR, ERNFRA S, T
o5 H 1) b 7R B BE PR A DX S AN AR ) (18] 3) . B [ 36 (1939) AR 418 45 5 HL (Mercalli) 24
TV b e, F R MR R P BBV R R X G A MR R 4 R b AR 2R XK 4 T 41
(1979) 314 19 € rr [ 1t 7 25 20 1 4 PRI 4 ) b 2 1L b 7% 1) 7% b B0 o IXE (1] 3a) , (0 e 7
H 5% ) (B4, 1983) Fn i [F R ARk 7% H 5% ) (b B M2 Ry s 3 B A &), 1999) ¥k I T itk
. e B R R Bk B (1984) | ZEHFY (1992) LA R AT 15 55 (1996) H % i vh X ZU B b 47 T
TR, RP R AIXEE SR, 435 an &l 3b Al 3¢ s .

HY A1 A 7R 1936 4F 52 1L b 52 Ml 8 i ST S i 2B A AR P LLAR 24 3.5 km (95 H RIS 58—
i, 5 IR I A A DX Z R PR G BT L, 2 S 43 A Y LS NE ) IX B X
B A Bl ) B AR — S0, I TR AR R L b 7R R IXRE DXV 1) AR A A AR BT LLAR 24 4 km,
T b Bk 240 B 2 1—2 ke 35 140 A
2.4 KEWIE

XFF R LR Y R R, BRI AHF . BREE (1939) 10, R L E R il
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