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Xinjiang, Kazakhstan and Kyrgyzstan) were collected and analyzed using the GAMIT/GLOBK
software. The site velocities were then used in an elastic block model to calculate both the locking
depths and slip rates of the major active faults. The maximum locking depth (19 km) were found
in the Eastern and Western Kunlun seismic zones; the locking depth is about 17 km in the
Southern Tianshan region, while the minimum locking depth is 13 km in the Kazakhstan region.
All blocks show some rotation relative to the stable Eurasian Plate. The Tarim block has the
highest rotation rate (—0. 7208+0. 0034°/Ma), around the Euler Pole at 38. 295+0. 019°N and
95, 078+0, 077°E. The eastern Tianshan block has the lowest rotation rate (0. 108 £0. 1210°/Ma),
and the eastern and western sections of the Tianshan differ in both rotation rates and directions.
a~ '), while the

western and eastern segments of the Southern Tianshan fault slip at 9. 5+1. 8 mm « a~' and 3. 9%

The Western Kunlun fault zone has the highest slip rate (10. 2+ 2. 8 mm -

1.1mme=a!

, respectively. On the Northern Tianshan fault, the slip rate of its eastern segment
is higher (4.7%1.1 mm ¢« a™!) than the west segment (3,7%+0.9 mm * a~'). The average slip
rate on the Altyn Tagh faultis 7.6+1.4 mm + a~!, comparable to that on the Altay fault (7. 6+
1.6 mm » a~'). The Tianshan faults are dominantly compressive, while the Altyn Tagh,
Kunlun, Altay and Kazakhstan faults were mainly strike-slip; all faults in this region are left
lateral strike slip faults except the Altay fault, which is right lateral strike-slip. By comparing
moment accumulation calculated by the slip rates with seismic moment release based on
earthquake catalogue since 1900, the balance of seismic moment on each fault is estimated. The
results show significant seismic moment deficits on the Altyn, the Western Kunlun, the East
Kunlun, and the eastern segment of the Northern Tianshan faults, capable to produce magnitude
7.0 earthquakes on these faults, Lower moment deficits are found on the eastern segment of the
Southern Tianshan and Kazakhstan fault zones, where earthquakes with magnitude 6. 0~7. 0 are
possible. The western segments of the Tianshan and Altay faults shows surplus of seismic

moment, thus are unlikely to have large earthquake in the new future.
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Fig.4 Correlation of slip rate, Chi-Square test score, and the locking depth

(a) Alkin fault zone; (b) Kunlun fault zone; (c) Southern Tianshan fault zone; (d) Northern Tianshan fault zone; (e) Altay fault

zone; (f) Kazakhstan fault zone. Blue color represents slip rates, red color represents ¥?2 variation with locking depths, pink color

represents the optimum locking depth, shaded parts represents uncertainty of slide rate (1 mm + a~?1),
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Table 1 Rotation parameters of major blocks
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B BT e FR A P E R B SR — R 2R A | D
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Table 3 Result of slip rates and seismic moment balances for major seismic belts

HRE R AR

W9 MRY T maus mUEEM, Iy S voie

(mm=+a!) (10¥Nem-=+a™l) EIaE (12)201\] . n(:) ” "

1 B IR & 7.6%1.4 5.75+1. 06 1900 6.49+1.20 3.85+1.05 2. 64 7.6

2 HES 10.2+2.8 3.20%+0.87 1900 3.61+0.99 2.92+1.02 0. 69 7.2

3 ABEC 6.2+1.8 1.61+£0. 46 1900 1.8240.52 1.454+0.49 0.37 7.0

4 R WL 9.5+1.8 8.26+1.57 1900 9.33+1.77 12,7843.51 —3.45

5 BMRULGER) 3.9+1.1 1,9740.55 1900 2.2310.62 2.05+0.71 0.18 6.8

6 e R (7 3.7+0.9 1.5640. 38 1900 1.7740.43 2.274£0.73 —0.5

7 LR LR 4.7£1.1 1.8670. 43 1900 2.14:0. 49 1,470, 52 0.7 7.2

8 R 7.6%1.6 4.21+0.88 1900 4.76+1,00 13.13+2. 36 —8.37

9 M RETNTE 4.640.7 2.37+0. 36 1900 2.68+0.41 2.454+0. 48 0.23 6.9
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X Hi R4 it R (6.49+1.20) X10°N « m, %
WX HBETHELR 2. 64 X10°N + m (IA] 2 F
—A4 7.6 ZME. AR ARC. FECULAIRX
INFRBMBHHEREEE TR L HBHERE. &
K 1L A BN NG B 5087 1E b AR R AR N R 0 b B A
WESE BB/, 458 0. 18 X10°N » m, 0. 23X
10N « m, A K4 6 &I EHMEBAHE. H 1900 4F
PASK, B K L P B b R WL P8 Bt LA R P B 28 b FR T Y
WREEIEZSK PR EBHBR, HRIBEF KRS
ASHRE, HBAREHHIH—3.45X 10N « m,
—0.5X10®N + m il —8.37X10°N » m. @] I, , b
URBBEFLIMABERRKERKR HEIARZS
B 6 R LEAAES (LA 10).

5 ZigHiTk

A2 S0 T EAE R R, 25 S 1998—2013
R GPSHIE, MR T RILEANMR FER
R BIRES X2 Z B RR RBE ¥ T
BN, RERE W2 AYRENRESR. K.
O RS HZBH MBI E 5 K (19 km), B AL R L
XS4 B 17 km 16 km, F /R 4 F1 0 8 £
AR ASREES R 14 km, THHASIHEER/NW R
MEERIIE A3 km). FREERY,. B T &GN
WERERRE, SHAFTHARRELAEBEYN
X 5.

ASCH B T & S i e i 3 % LA Bz 3 5 el ,
BT 32 3 R 35 514, & B AR R RO AR B Y
B ORGERED e ER 2 A —20E, 0
B B KB A i i 3R B K (—0. 7208 £0. 0034°/Ma) , H
w14t 2R 7 16132 3 Y[R B B 58 R AR AR IR B 4 T [ %%
B s HEMS R 4 3 U] L 0. 3486 0. 0022°/Ma 3 & 1
B BER , HESE R B /N Dy R IR B (0. 108 +
0.1210°/Ma), Tfi K L 78 . V8 P4 B 7 € % 18 3 70 7 1)
FEHMAEBEMNXS, B, &5 8., L& 51L&
PRIk E 2z B HREZHSHAEERRNE
.

FMABSERBBESRERSIMTRLR
43T Hb X Ay 5 38 Bh AR AE , B AR BT N B s
RGEW FFE/BK LR G REEERRK,
iR ERBEHALDFRBRI. WEEL . BX
IR SR80 10.2+2. 8 mm» a7 .9. 5%
L8mme+a ', “H ML, HECHBWHEET M
B, % X 16 S W B HLR R K, Bh e 4 R

R HEHEREHHEAERES A, AE&X
K 7.6 ZHBMEEEE. 2014 4E 2 A 12 HEM/RE
WM RETTFHTZ.IRMB, ZEXRETER
5 R UL RIRE, IR b R B R M AR 4 5 AR SO
RERBY G, WBIFHEIE T AT B R 0%
B A R FRE, PR &R B R IL R B
WHEMFERKNBBESHESR . HAERET
KA - bR A AT RE . B K LU 7R B RG E T iy 3E B
A BE T HMEXNE N, BFEEF 6~7 FBH
R, RILUTEBRAM# R XM B ESHEARKR
S AREREBRENRE.

3BT 500 24~ GPS AR EHESTBE,
B F GPS WL %okl o (8] Fi A 404, GPS W i 7 A1
AHERE FIHIBEEEREEHE LEHEWE
REB RN % GPS W BB » T = AL Y 34 5% i
WREEIERNITESER, DR RAESHR
WHRBENESANERE, FHIESE HEH—
MEMRBRE AL AXREXRBELETEE L&
Z—HEFHRENZHNSE, FRTEHTTHEA
ST, FRROE R XHREEHNSH
HITHAR SN MEERERFBL BB ERBRK
2% BERIENK GPS iEHNESE . HE
BB EFRERN GPS SahKE . BEAMTER
ARBERR N %, MAATN S B/RLSE 2),H
W, AX R EHAHZXE K GPS 4R, &
HREERGTERE EEASEN GPS A& A |
R TAXERKYITETE. AFBRX R GPS
MWEMSFHFFEREEEMBRLEYITELS R, R
GPS S8 5 sy 10 TR R W WM, 7R 45 R ¥
FEAEEA TR EUEE, I RESERL
X ,GPS S fAREIEE. A TR TR
BB, A S X A TR R Z B # GPS
AT T SRR, R 1T BE M 1 P T 24 B A B A
E B GPS $48 fm LA A

B 388 1 R A T R 70K i R 5T B S fROIR 2B
MEERENBAERAREEEZRERNY
RAER L B H AR ERRIT RS0 55T
72 PR DA B TR H SR ) R R R A DI G T AR
3R i B Meade and Hager #EA {5 18 T F F & #
AW IUMSBEA GER TS, BT
& Bk RS s 45 M B U B, B AR & Ak
HRERERER TR, X RENSEITHE
FmAK. NRAFER TP H RIS SIER
ST A0 S5 M W SR B PR AR R RS KR
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18 | o 3R R b 7 T BT 5 T E BT OE R LA R
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