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Table 1 Shear angles and conjugate angles of shear failure in intact rocks (after Wang, 1993b, 1993c)
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Fig.1 Scheme of plastic-flow network

and seismic faults
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1—Netlike plastic-flow tectonic deformation layer, i. e. the lower
lithosphere; 2—seismogenic layer in the upper crust; 3—plastic-flow
belt, two sets of which intersect each other forming plastic-flow
network; 4—strike-slip seismic fault, along which earthqu‘"akes
(circular points) are distributed forming earthquake line; 5—s;hear
deformation; ¢pm and ¢ denote the conjugate angles of plastic—éﬂow

network and seismic faults, respectively
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Fig. 2 The distribution of strike-slip seismic faults (earthquake lines) in the Qinghai— Tibet plateau
O—BHERSIMH , WHPFHEZE REERSINE; Q— B F (F AR H;@— ZZEHA#, A4 Ale.Qlo 1 Lmn KK KPR &
W ARE WA TR O—EB M BHNOIBR) , HENL.2. 580 HBNANAHARAER AR AEERHBER R, B1/h
BERBEKK KL 0~4.9,5. 0~5.9.6.0~6.9.7.0~7. 0F8. 0~8.6; 1 . I I ,N,VHVRKIEDHFEik. RUET ik, Bk,

BRO-BHEERHE LR L RS R A

(D—Plastic-flow belt, two sets of which intersect each other forming plastic-flow network; @-—driving boundary (the Himalayan arc H) ; @®—

the major fault zones, including the Altun (Alt), Qilian (Qln) and Longmen (Lmn) mountains fault zones; @-—strike-slip seismic faults

(earthquake lines) marked with numbers of 1, 2, ...

, 58; ®—the region for the research on conjugate angles of seismic faults; circles show

earthquake epicenters with magnitudes of 4. 0~4. 9.5. 0~5.9.6. 0~6.9.,7.0~7. 9 and 8. 0~8. 6, respectively; I I I N,V and V show .

the Himalayan, Gangdise, Qiangtang, South Kunlun—Bayan Har, North Kulun and Qaidam blocks, respectively
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Fig. 3 Conjugate angle of plastic-flow network, ¢, as a
function of its distance from the driving boundary, L, in
the Qinghai— Tibet plateau

1.2.3. 4715 RKIKBTE SRR . KEH B . FEC-BH%EA
LB S-Sk APk LLCA #1 ULCA 43 5l 3870 3 et SR H7 A
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1.2.3.4 and 5 show the Himalayan, Gangdise, Qianngtang, South
Kunlun — Bayan Har and North — Kulun — Qaidam blocks,
respectively; LLCA and ULCA show the lower and upper limits of
conjugate angles for newly-generated faults in the semi-brittle field,
respectively; Solid lines are the upper and lower envelopes for most

of data points
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Fig. 4 The undulatory distribution of strains in the
lower lithosphere in the Qinghai—Tibet plateau
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&,—Maximum strain in the horizontal plane; L—distance from the
Himalayan driving boundary; the locations of the lines A—A' .B—
B’ and C—C’ illustrated in Fig. 2
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Fig. 5 The distribution of conjugate angles of seismic
faults along the lines A—A’ and B—B' in the
Qinghai— Tibet plateau

RSN L S EDNREEB RER;A-AH
B—B &M B RLE2; 1.2.3. 45 WA AMRKMLT 1,
I, 0 NV ERE,ZLAZLHSIHRAE A—A A B—B
%:0.Q.CMORRABEMA KT ALW- BRI A
W2 R- ST MR- BT KREE2
¢—Conjugate angle of seismic faults; L—distance from the
Himalayan driving boundary; Lines A—A’ and B—B' see Fig. 2;
1.2.3.4 and 5 denote the data points for conjugate angles of seismic
faults located in the blocks I, 1, 1T, N and V ,where the solid
and empty symbols show those along lines A—A’ and B—B',
respectively; D). @.® and @ are the Yarlung Zangbo, Bangong
Co—Nu Jiang, Ulan Ul Hu— Jinsha River and Hoh Sai Hu—Magen

fault zones, respectively ;others as in Fig. 2

5 #hig

WMEEEM TR RN LR T, RFE
HRBI M P RIYA BTN A A,
AR MK EF RS R Rt
) L B 4 50°~110° . A IR E S h M IR 5
R ERE B A W RSN e MR
Y R L0 A A S A B KT B/ I B
ARAEAR FURFAE , e T 17 AR B BE B8 i AR 1 .

(2) b 7B WS4 JL B0 A 19 K /N 43 7 5 oy i s S
R (R ) Z 8] JC BR B A AR e, o R 7
PRI ER T BB B L A B R A M R L H8 A AN AR, T
R G HI AT BB B L I B B/ Y 2R 5 A RN Y
T HERSHESZLG T, CHRENWEFC K E
HEAMENL.EMNTHELSREES SRENE L
3 AR T , BT RB A 37 B T R T SR A 8

(EREHBHNLWAVERERRBT



2004 £

480 . ﬂﬂ B %
. //\" #
1500 — o
: 7
. S
E 1000 '/ v
TR S
500 /S
1 /e
0 TT T T[T T T T T T T T
0 500 1000 1500
L’ (km)
@ 6 FERERAEGEL. TR
17 B K%t b

Fig. 6 Comparison of the locations of strain crests
between the upper and lower lithosphere in
“the Qinghai—Tibet plateau -
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L' and L"—Distances between the Himalayan driving boundary:and
the crests of strain waves propagated along the lower and upper
layer of the lithosphere, resbectively; @ and M dencte, the
situations along the lines A—A' and B—B' (see Fig. 2); The solid
line L"= 0. 68 L' is the regréssion curve with the cérrelation

coefficient of 0. 998 and the dot-dash line L"=L' for reference
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Distribution of Conjugate Angles of Seismic Faults in the Qinghai— Tibet Plateau

and Its Implications for Continental Dynamics

WANG Shengzu
Institute of Geology &. Laboratory of Tectonophysics, China Seismological Bureau, Beijing, 100029

Abstract

The conjugate angles of strike-slip seismic faults range from about 50° up to 110° in the Qinghai — Tibet

plateau and, generally;, tend to decrease and undulate with the increase of the distance from the Himalayan

driving boundary, which principally show the variation of strain versus distance in the seismogenic layer. The

undulation of conjugate angle values in the seismogenic layer corresponds, with some delay, to that of strains in

the lower lithosphere, indicating the variation of the conjugate angles in the upper layer to be controlled mainly

- by the propagation of strain waves in the lower layer. The study of the distribution of conjugate angles of

seismic faults is expected to provide a new approach to the estimation of strain field in the seismogenic layer.

Key words: Qinghai — Tibet plateau; seismic fault; earthquake line; conjugate angle; plastic-flow

network ; strain field
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