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Abstract; According to the China Seismic Network, on August 3, 2014 (Beijing time), an Ms6.5
earthquake occurred in Ludian County, Zhaotong City, Yunnan Province, China. A comprehen-
sive analysis of the regional tectonic activity, aftershock distribution, focal mechanism solutions,
and other features obtained the following results. (1) The focal mechanism solutions for the main
shock and aftershocks that exceeded Ms4 indicate that the Ludian earthquake had two directions:

NE and NW. Furthermore, the main direction of the spatial distribution of aftershocks was NW,
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which was also the direction of the long axis of the intensity distribution. All of this evidence indi-
cates that the triggering seismic fault was the Baogunao— Xiaohe fault, which has a NW strike.
(2) On the basis of GPS measurements of the horizontal movement rate of the earth’s surface of
the Ludian earthquake area, during the period 1999 —2007 and the shortening rate of the Zhao-
tong fault for 1999—2013, we determined that the western block of the Baogunao— Xiaohe fault
moved faster than the eastern block. This finding indicates that after colliding with the South
China Block, the two fault blocks have differential thrust. The Zhaotong— Lianfeng fault consists
of two thrust dextral strike-slip fault zones that strike NE: in this fault zone, the Baogunao— Xi-
aohe fault cuts the Zhaotong— Lianfeng fault. On the other hand, the Baogunao— Xiaohe fault has
a NW strike direction, high inclination, sinistral strike-slip, and a short extensional length. From
this evidence, it is apparent that this is a typical tear fault. In addition, the seismic depth of the
Zhaotong— Lianfeng fault during 1980—2011 was about 0~20 km, indicating that the Baogunao
— Xiaohe fault is at shallow depth. In general, the Baogunao — Xiaohe fault is a thin-skinned,
constant-direction, differential-thrust type of tear fault. (3) The Zhaotong— Lianfeng fault is in
accordance with the “conduit flow” theory in its dynamic source direction (NE), style of fault
combination, and depth of the main shock (about 15 km). In addition, the basal slip of the Zhao-
tong fault is deeper than that of the Lianfeng fault, which is on the northwest side of the Zhao-
tong fault. Therefore, the movement of the Zhaotong— Lianfeng fault is closely related to conduit
flow, and the Baogunao— Xiaohe fault is probably controlled by deep conduit flow. The northern
section of the Zhaotong— Lianfeng fault has a stronger resistance than the southern section, and
the high-speed conduit flow drags the brittle upper crust. The conduit flow moves from NW to
SE. When the flow meets the Zhaotong — Lianfeng fault, which is the boundary between the
Daliangshan secondary block and the relatively stable South China block, it is obstructed differ-
ently (the resistance to the north is stronger) by the South China Block. This causes the conduit
flow west of the Baogunao— Xiaohe fault to move faster than the flow to the east of the fault.
However, drag from the conduit flow can cause the block to move, because the speed of the con-
duit flow is far greater than that of the upper crust. Thus, the western block moves faster than
the eastern block, which left-lateral slip on the Baogunao— Xiaohe tear fault in order to adjust for
the different thrust in two blocks. This was the mechanism that caused the Ludian Mg 6.5 earth-
quake.

Key words: Ludian Ms6.5 earthquake; Baogunao — Xiaohe fault; triggering seismic fault; tear

fault; dynamic source analysis
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Fig.1 The picture of regional seismogenic structure
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Fig.2 The precise aftershock relocation and focal
depth profiles of Ludian earthquake



37 % 4

AR A2, 45,2014 4F 2= R M6.5 L % 72 0 ¥ A 1E % 3 1 U5 40 7 1085

10 B 30 4 MR EL 2615 AR 589 AFET-.9 AR ER, 1
BT B RN G T R e s e

A o) 7% TR K 4 G L) L SR AR A R TR AL
fiff T AT VA T T A A 1) 4 53 S AE AR R AE P )
ARZ BRI NW(AB) P00 25 ) B 0 A5, 16 3272
B A T EW [ B AR 52 40 A 5 0 BDIR , 0 A 4R
Ry PR R A A AR B T m B NW il [[&] 2
(a)], Mendoza 5 "I 5T R, R R B AN H
FEBm AR, G EEREEEG 2 /N Z
WA E Y RIS NW B BrLL NW E 16 5 4%
RA RS R R S A S ML 7R L ML EW [ Y
R ATRE R R SR B 53 A — S B2 I b AR L AT g
S5 TARRMENE . A, 5 E bR R
RAT YA U b R BN R AE AR AR R K Ry NW
T D AR A ) M R R M 4 L) bR AR
P18 75 AL 1 T A ) R AR R A A A A )
DA T Ml 32 B0 Al 1) W R R W 2N S NW g
Tia] 19 4 45 ki - /N YT DR 24

T R WA (CD) B AR & AT IR
KW Z WM 5 km (950 B P, R A A AR AR
BE 2 R TR B 43 A ) b R 1) R ) S BE S AR TR [
TEAR 25, 3 2 BTN 3 8 DR 24 3 ) 45 440 11 S e [ 1] 2
(b)]. ML, AW 2= H W90 R — /N
W7 2 G 55 O 2 A 3 9 B B A e Wik s
A Ms6.5 SR 1Y & R WT RN S NW a4 4
/NI, B A A e E W LB BT NE
Ti1] 1 308 7 284 1) R F

3 AEEBREER—/NAE R

AR LT B 3 T 407 114 K SF- 46 TR T R
19992007 4T 38 W 2447 75 g B A9 7K T 4 i 3l %
H4~6 mm/a, KILEBE N 2~3 mm/a", AN AR
6 ) M 52 AR T ML X GPS W i %% RE, 1999—2013
AEAL A 10— /NI BT 24 AR VG ) GPS I 532 8l % i
FEAEW] B8 22 5 VG 58 3l 75 1] 2 SSE [l 5t {6 2
10 mm/a ZE47 , i A M3z 3h J7 71 Ry SE [, S AA 7E 6
mm/a ZE4 . BRI, A A BN T B 2 ) e {4
LU AR A e A2 BB o DTG 3 50T Ui 24 V9 A0 e A BR
T Hh Bl 8 1 25 S 3

(A5 T T 4 A o AL 30— /DN T DB 2 4 o 11 A
Fe &R T HE SR LE 2],
XA A5 B 5T 2R W R R T E K 24 10 km,
Al AR M2 . AR AE AE B ) Mk AR X R 3k 1L
BEOG AR B A0 R A v & B — R NW i) 3 o Al

A kB R E R NW U 2R S Rl o /D B
AL TS A b 24 5% . Ltk AR SO B A — /i
W SE AR B 4, HE U R s W L, mTSc e
AL 3G — /N W 2 B AR e e E T L 3R T
3 T 224 1 R AE L PRI AR /N i) W 2B R R
AIE (1) 1% W7 24 5 I 38 33 o U7 )23 30 0L 2 L, DA 2 T
o BUTE T W s (2) % W R A A A
iR BE 5 (3) 1% W7 2R 1 35 3 5 JF 0 00 R AR ) Bk 2
S0 Wz B A O L S TE ) Fi O 3 vz gk A& b g )
B 385 T AR e AR S B 2o ek W iz gl

HIN B A58 4 36 Ll N R Y 5 0 L A
SN A T2 rp R T 2R B S AR 2 R — Tl
JZ. Dennis 2 A M IRMTZ (tear fault) BUELEL /N,
AT F e R s RIS, 2R E T
PR 2L By . T B AR R BT R R AR R —
T R AE )T 3 s S kR v, B TR O AR TR
F14) 25 S5 T fefE OB %) A0 7 A 0 4 T T B BT 3
A IR )2, AR R T R AR N L LR 22 SN | HE i
KRR W R oA, W R BV, NIRRT,
SCARAE I 5 2 B A T 2 R R 0 s R B B B
A T Hy T 25 542 3 Y E ) W B T2 . Stone
D SEES W B TRW AW IEARES., BAREASA
97N TR] DR 2 0 R AR AT B Db 2 3 4R 2 A
P AR SO Ry HOR R T 2

P 55 A R GE AR RT3 Ay B 36 o 7 R
T )22 0 [ ) 2 S 3 o 78 4 DRI S22, JHL e L) 338 e AR 4R
W 23 (18— 7 O 0 o Wy SR B 2 — 0 ) Az
B w2 A & F B A8 — 0 K AR 2 5 [A] ) 22 &
UL E A 1 PR R = LR T N VR Lyl [
ST B 30 R ET AR AL AR I AN —
B, W SCT AR A B — N T I 2PN A
24, W P A [ B ) SE ()42 3l HAE AR R 25 S,
B H A R 1) 22 538 oh AU R 7 )Z . Escalona %) X
H AR BT 22 0] 43 A T B AR T )23 R JRE B AR B L R R
VIR 43 A1 T MY 1 O Bl i) % 48 A8 b T 5 5 5 1
VIR, 43 A1 T4 1) 9/-Fifi i 8 | 5 i ) 8 R A 3 0k
MR AT A AR AT . I S 0 DT ST ) SR R R IR K
2309 0~20 km (& 3) , Ul WAL 45 35— /N T 1y 24 °F )
BEVR S FIT DAL AR 30— /N TT By 2 3 Ay T B 0 i 7R R D
2. L TR AL A /N W SR Ay i R [ ) 22
S0 BRI
4

B & —/N TR R E S
188 125 T 0 3 0 DR R 14 52 DR TR JRE 0 A1 A 3



1086 ooz

=

T B ¥ iR

2015 4¢

it T ) TE b 7« SE W DT B4 PR 2~ 3 M NW Y
300 DR )2 2, R T A VR 29 11~ 15 km; SE il
F18 I 308 DT 28 I — > AR B R 5 A T 5 4 Y 3 e
Wy, LT 2 W 2y oy RO AL, i 1)
NW , HIE W B H w415 ~20km™ (F3) W
JU At 118 SR T AR T BT L) 2 fif b 5c I T RIS Bl i A 355
M R BN G v 20 1E L 5 58 i R R0, SN

/rfn f.imwm@

YR Ifr e

W% 19802011 4F iy b 72 ¥R B K 70 7€ 11 km
DL B AE 11~15 km M5 43 7 25 B8 AR /DN, B 3 17 24
M 19802011 4F 1) Hiu 52 T4 B 1 5 ) Ml 5% 119 4% 78 TR
FEJLF#RAE 15 km DL 1, 15~20 km 5% %5 & 1R
AN X AR T 0 W A 29 7E 11~ 15 km &b, I
i WL A9 7E 15~20 km ACAFAE W AL 2(b) |
i3],

Wil — G W SRR MR

0 .lt o l.
% /° % 0 . L4
XY TS o
[ ]
T
150
0 i 5 1 49
J « M=1.5~1.9
£101 * M,=2.0~2.9
\ T °
= M,=3.0~3.9
20 .
M,=4.0~4.9
30 T T . . - ®)=50~59
0 30 60 90 120 150

I3 T S8 1 1K ¥ km
B3 HMyEd 25 iABEREESAEMEMRBEING T FNBDLEALB 1.2/ 2
AL G EEd AR FH LA 1980—2011 = M, =2.0 #. Z K4

Fig.3 Profiles across the Zhaotong and Lianfeng fault zones for hypocenter depth distribution and active-fault explanation"®’

(See Fig.1 for the profile positions. Pentagram for the epicenter of Ludian earthquake. This research relocated the

M >=2.0 events for the period from 1980 to 2011)
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