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Abstract: The Riganpei Co fault (RPCF), located to the north of the Bangong Co—Nujiang suture (BNS), is a
ENE-WSW striking left-lateral fault that belongs to the V-shaped conjugate strike-slip fault system of central
Tibet. It plays an important role in accommodating coeval east-west extension and NS-trending shortening in the
interior of the Tibetan Plateau. Two large earthquakes (M>6) occurred on January 9, 2008 and July 23, 2020 near
the southwestern end and northeastern normal splay of the fault, respectively. Therefore, determining the Late
Quaternary activity of the fault and its relationship with regional large earthquakes is essential to the better
understanding of the active deformation behavior and its influence on regional earthquake nucleation. In this
paper, the authors studied the Late Quaternary slip-rate along the RPCF and its tectonic-geomorphologic
characteristics based on the interpretation of high-resolution satellite images and field surveys. The seismogenic
fault of the Mw6.4 Nima earthquake on July 23, 2020 was also discussed. The results indicate that the RPCF has a
significant linear distribution characteristics. It cut through the Quaternary geological and geomorphic units,
forming a series of typical fault related tectonic geomorphologic phenomena. The RPCF strikes NEE 60°~80° for
~360 km, with a long-term cumulative displacement of 14~15 km. The late Pleistocene slip rate of the sinistral
RPCF is about 0.2~0.3 mm/a, which is significantly lower than the values along the dextral faults south of the
BNS. This implies that the mechanisms and dynamics are most likely different in the north and in the south of the
BNS. The 2020 Nima Mw6.4 earthquake resulted from recent activity along the Yibug Caka graben, and the
seismogenic fault was most likely the normal fault bounding its eastern side. The results obtained by the authors
provide a new reference for the deeper understanding of the EW extensional deformation process and the
mechanism of large earthquakes in central Tibet during the Quaternary.
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Active faults modified after Molnar et al., 1978; Taylor et al., 2003; Chevalier et al., 2020; blue arrows are horizontal GPS velocities
relative to stable Eurasia after Zheng et al., 2017; the circles represent recorded M>6 earthquakes (1949—2020, data are from USGS).
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Fig. 1 Active tectonic map of central and southern Tibet
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Fig. 2 Satellite image (A) and simplified geological map (B) of Riganpei Co fault and its adjacent areas
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Fig. 3 Satellite image (A) and its tectonic geomorphologic interpretation (B) of West Riganpei Co site
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Fig. 4 Tectonic geomorphology of East Riganpei Co site
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Fig. 5 Satellite image (A) and its tectonic geomorphologic interpretation (B) of Jiusong Co site
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A—-Google Earth image of the study area; B—interpretation of Fig. A; C, E-LiDAR image of extensional graben and its interpretation with
profiles across the fault zone showing the height of fault scarp, at 4~6 m; D—formation mode of this graben;
F-photo of active fault distribution by unmanned aerial vehicle (UAV).
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Fig. 6 Tectonic geomorphology of the releasing bend site
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A, B—Google Earth image of the study area and its interpretation; C—handset GPS measured data showing that left-laterally offset
displacements of two gullies are ~34 m and ~24 m, respectively; D—photos of fault scarp, offset gullies, pressure ridge by UAV.
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Fig. 7 Tectonic geomorphology of Gully Offset site
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A, B—Google Earth image of the study area and its interpretation; C, D—Field photos of linearly distributed pressure ridge and sag
pond (pull-apart basin) by UAV.
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Fig. 8 Tectonic geomorphology at Pull-apart Basin site
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Fig. 9 Active tectonics in Yibug Caka Graben
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Table 1 Focal mechanism solutions of the Nima Mw6.4 earthquake that happened in Tibet on July 23, 2020,
given by different research institutions
BECHL A TRV = T 1 _ T 2 _
21753 2353 /km EM A M E 15 £y HEESIbE]
CENC 33.19°N 86.81°E 10 Mw6.4 10° 50° -81°
USGS 33.146°N 86.867°E 11.5 Mw6.3 203° 29° —88° 20° 61° -91°
GCMT 33.09°N 86.86°E 17.3 Mw6.4 187° 44° —94° 12° 46° -86°
EMSC 33.12°N 86.87°E 10 Mw6.3
GFZ 33.13°N 86.78°E 13 Mw6.4 204° 41° —65° 353° 52° -109°
IPGP 33.131°N 86.840°E 11 Mw6.3 174° 45° -106° 17° 47° —74°
CPPT 33.17°N 86.74°E 15 Mw6.4 163° 53° -130° 37° 52° —49°

H: CENC-H [E#17E & W Fputy; USGS-36 [E #8758 J7); GCMT-4BR A BRAE CoAE 5K i, EMSC-I H H iE 0 72 o0y ; GFZ-18 = sh ER B BF
FE Ry TPGP-32: [ B A2 3 BR A BRAIF 5T I ; CPPT-ik R0 5 b ER P R SL G 28

PG 321 50k 2 0 . (2, 9). A4, MR TE S &
JE S BB 2 K IS s 25 0L, AR R —
FRA NWW B EWTRE, 08 B 12 0 5 A0 0 2 0%
SIS, AT EF A1 W SR B AT 2% R M AR
LI W72 25 I T A DU 4l v RR Y, TR R BOK
NW {5l BELR, 156 BH A< 000 7 0 07 2555 DU 20 3% sh M3
5, [FIERAEA AR HILRTHNE R 5 25 R A He i A 2
BRI I3 7 A2 S (R 10), i BRE 3
ZIEWT)ZE, FEARN ) R 344° £ 41°, 348° £ 51°,
8°£.43°, X F1 Wr)Z1H F 48R 1" IR 2 45 2R B s
SEREAR ] 321, AR A 42008 10), 163 1 T
JEH ERRATIA I TR X B AR AE, KWW
FEA KRS DT . MR R R P A B
P = N G LR e DR o S N T (SR < v
FARATH R B A0 FEAE W2 AV, b b [ MR
B | BRI O RN A 5

BRI = 45 R P OB O A B TR A8 R
P SR W2 PE0 . F T 0 A T2 )
AR, AZINKTZE K52, 10 3R GE A= U507 B H Al fg
PLFWHRAM, X5 IR 45 A 45 AR,
DR 2 Y b, 52 114 T W 2 I R 4R AT 245 1 1 8 A4 Al i
FEWZ . DA E R & 0 O s S, 45
PR 5 HP L B S, TR 25 R 0 3 BT R G AN, P
RN FWRE~10 km, BIFEHEE 10 km, DIHHER L
W R 2R 450, X 5REIEHLEIZA AR FRAT
15 BT A1 W5 5] (4 W J2 A 40°~50°34 43 W 4
ZiA DRSS E BT SIS 45 R, AT IR
b 72 1% 7 U2 A AR A S IS b 1 A 0 3 A
2o Hm s R AE R A B RS R, T 5 E b
7/ DR N T [T AR A (1 X7 3 B S = S DA
SKIE AR PG [ e Jie PR B8 2 A R M 5% & 2B 1 3l 0 27

o

E 10 KAZFFMERMGFEREINETFNERRRBER. BRKGTE
Fig. 10 Field photo of the normal fault at the eastern boundary of Yibug Caka Graben
(the inset gives lower hemisphere stereographic projections of fault kinematic data)
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Global Mapper HR{FXT 438 A5 1Y 55 = B0 261 74k
B, AR T I%05 20 cm 3 BEER R DEM(FE 11A, B).
4 DEM AR IR R4, e 804t 3 Ry
i, H T, T g B B 45WT (& 11C). FRATLA
B i BEIR A KRS PR R 4R, {# ] LaDiCaoz_v2.
1 #ff(Zielke and Arrowsmith, 2012)%F B Hbfo 4t i

4787

4780

ik I m

HATI E, KA Ty/T, B HbBE X0 A 5 & R
(8+0.5) m, To/T, By Hhu ()37 585 4 (742) mo HE L T WG
)2 B IR B Hb T 50 1 38 OB 2R T 3 ) 1 [ e A AR
Higdhrat, TERRAMIB e BT =29 5 m )
mBELK(E 11D),
4.2 Mt ERZERBER

AR AT R BE T B Al T, B E R K
FRA R GBS AE(E ), XS R 7E B b
o R K DS RIS T Y, AR AT LA 2R B L T
B, O Bk T g 3 sl 44 1 AF 5T (Blisniuk
and Sharp, 2003), Klt, FRATHE T5 F T, [ i 17 Hh 3=
T2520 cm AbRAE T BCEBRARE S, X B
AESEIETT T U RAER IR, 3K T, B b i T8 B4
1% 4(61.9+9.0) ka BP(RC-13), T, ¥i-tth 4 T B4 183
(29.7+2.8) ka BP(¥ 2). AiC.il M Ts/T, Al To/T By
HuBESR A7 58 4 3R (8+£0.5) m FI(7+2) m, P
BEORET o A5 T2 G5 DU 20 8 Bl R AR R S 0,
Ts Al T, B Hb 1] 0 8 SRAE IRt B 5 23, (B U R

A—H THCHE TAE A LIDAR DEM B2 HUAIE, P1.P2 . P3 Jy e B BESKHIE ST, B—H5Wrinl Jii ¥ b LiDAR DEM &, C—45 Il i i i LIDAR
DEM (AR I% R, I M B U RAEREE O S D-T2 B ShIHZ BE A T8 50 1 G i 07 & LR A)o
A, D-LiDAR digital elevation model (DEM) of Riganpei Co site (with relative elevations) with three profiles (P1, P2, P3) across the fault scarp;
B, C-LiDAR DEM of offset terraces and its interpretation, yellow stars indicate locations where samples were taken for U-series dating.

B 11 BFESEEWESRMMAISE LIDAR DEM El{& & H it gi 2%

Fig. 11 Shaded relief map and its tectonic geomorphology interpretation of the offset terraces at Riganpei Co site

®2 BAFTEHEIESURMNESERGREN 20)

Table 2 U-series dating results at Riganpei Co site (20 error)

fms U U BTy OTh/*Th U BOTRARY 50T Age/a B0Th Agela
L 107 /(10°%) 1072 (atomicX10°)  (measured) (activity) (uncorrected) (corrected)

RC-4 3288+11 63.66+0.144 518 849+10 487 32+0.7 158.0+£2.6 0.309 8+0.002 2 33 692+296 29 705+2838

RC-13 2385+9 66.98+0.173 1235 164+25 070 20+0.4 218.5+£3.2 0.614 3+0.004 1 74 554+758 61 936+9033

e AR R A35=1.551 25%x107"°(Jaffey et al., 1971); 1,34=2.822 06x10°(Cheng et al., 2013), LA H H: 13=9.170 5x10°°

(Cheng et al., 2013), *: 62*U=[(P*U/**U)*(A234/A235)—1]1x1000,
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Fig. 12 Cumulative displacements of Riganpei Co fault using Dong Co—Zhaxi Co and a NWW-SEE striking thrust belt
as the markers
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