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2
Fig 2 Active tectonics in the Tibetan Plateau and earthquake distribution adjacent

Tapponnier et al. , 20013 780 2020 12 ;

“ ”
.

Active tectonics in the Tibetan Plateau is based on Tapponnier et al. , 2001; seismicity data between 780 BC and Dec. 2020. Modern seismicity

data is from the China Earthquake Networks Center, historical seismicity is from the Catalogue of historical strong earthquakes in China
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3 GPS
Fig 3 Active faults and GPS velocity field distribution in the Tibetan Plateau
Tapponnier et al. , 20015 R , s
5 . GPS Wang Min et al. , 2020

Bold lines of different colors represent major active faults. The black bold lines represent thrust faults, the red bold lines are normal faults,
and the blue bold lines are strike-slip faults. The fine lines are minor active faults.

Geomorphology and active fault distribution from Tapponnier et al. , 2001, GPS data from Wang Min et al. , 2020
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4
Fig 4 Geomorphologic features of different regions on the Tibetan Plateau
(a)— s s ;
(b)— s ,
(a)—The geomorphological map of the Tibetan Plateau and its adjacent areas, the black dotted lines are the main geomorphic boundaries,
the light red lines indicate the topographic profile location; (b)—the topographic section across the northern and southern margin

of the Tibetan Plateau, the gray interval is the area between the maximum and lowest elevation, and the red line is the average elevation
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Fig 5 Geological map and terrane partition of the Tibetan Plateau and its adjacent areas
Pan Guitang et al. ,2013, / Xu Zhiqin et al. ,2006  Li Yalin et al. ,2015

The geological map is from Pan Guitang et al. , 2012, the Terrane partition is adapted from Xu Zhiqin et al. , 2006 and Li Yalin et al. , 2015
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Fig 6 Characteristics of basin-mountain structures in the northern Tibetan Plateau
(a) 5 (b)
(a)—Geomorphological map of the northern Tibetan Plateau;
(b)—schematic diagram of the basin-mountain structures in the northern Tibetan Platea
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Fig 7 Geological section across the northern Tibetan Platea

(a)— - -
(b

(

Meyer et al. ,1998
Zheng Wenjun et al. ,2016)

)5

(a)—Structural schematic section cross the East Kunlun-Qimantager-Qaidam Basin and the South Qilian (adapted from

Meyer et al. , 1998); (b)—tectonic schematic section across the Qilian Mountains (from Zheng Wenjun et al. , 2016)
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8 (

Liu Kang et al. ,2018,

) 1 ,

Fig 8 Distribution characteristics of the earthquake (M>>1) epicenters on the northern Tibetan plateau

(adapted from Liu Kang et al. , 2018). Seismic data from China Earthquake Networks Center

(Pan Jiawel et al. , 2018),
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9 20 (M=7)
Fig 9 Strong earthquakes (M=7) in the Tibetan Plateau in the past 20 years
8 M7
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Fig 10 Characteristics of surface ruptures of the major strong earthquakes in the Tibetan Plateau
(a)—2008 (Ms8. 0) , 5 (b)—2008 (MsT7. 3) , 3
(c)—2014 (Ms7. 3) s ; (d)—2001 (Ms8& 1) , 5
(e)—1997 (MsT7. 5) s ;(D—2010 (Ms7. D s

(a)—The surface rupture zone of the 2008 Wenchuan earthquake (Ms & 0), characterized by vertical and dextral-horizontal offsets;

(b)—the surface rupture zone of the 2008 Yutian earthquake (Ms7. 3), showing normal faulting; (c¢)—the surface rupture zone of

the 2014 Yutian earthquake, showing sinistral strike-slip; (d)—the surface rupture zone of the 2001 Kunlun earthquake (Ms8 1)
with sinistral strike-slip features; (e)—satellite image of the surface rupture zone of the 1997 Mani earthquake (Mg7. 5), showing sinistral

strike-slip features; (f)—the surface rupture zone of the 2010 Yushu earthquake (Mg7. 1) , showing sinistral strike-slip features

GPS NNE NE EW Shaozhuo et al. , 2019),
s (Zuza ~10mm/yr(Van Der Woerd
etal , 2016)C 3), EW , et al., 2000; Li Haibing et al., 2005; Liu

(Liu Shaozhuo et al. , 2019), ,
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Fig 11 Geomorphologic characteristics and active fault distribution in Qiangtang area, Tibetan Plateau
(a)— EW ;(b)— ;(0)— 3
(d)—
(a)—Geomorphology of the Tibetan Plateau and EW-trending topography section of Qiangtang area; (b)—active faults in Qiangtang area;
(c)—active faults in the Yibug Caka graben in central Qiangtang area; (d)—field photo show normal fault section on the

eastern boundary of the Yibug Caka graben, fault plane and statistical map of slickenline occurrences

,GPS
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, s 15~
. 16mm/yr(Wang Wei et al. , 2017),
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12

( Chevalier et al. , 2020)

Fig 12 Active faults distribution in the southern Tibetan Plateau (from Chevalier et al. , 2020)
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COR-—Cona-Oiga rift; GMR—Gurla Mandhata rift (or Pulan) ; KCR—KungCo rift; LGR—Lunggar rift;
LKR—Lopukangri rift; PXR—Pumqu-Xainza rift; TKG—Thakkhola rift; TYR—Tangra YumCo rift;
YGR—Yadong-Gulu rift; KJFZ=Karakorum-Jiali fault zone
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Fig 13 Characteristics of normal faults and surface ruptures in the Yadong-Gulu Rift valley
(a) 5 (b) o 1925 M7. 4
( Chevalier et al. , 2020)
(a) —Steep-dipping normal faults in the Dazi section of the Nierudui graben in the Middle Yadong rift vally; (b)—the surface rupture

zone of the Gulu rift valley. Surface rupture zone of the 1952 strong earthquake (M7. 4) is visible. (from Chevalier et al. , 2020)

)o - ’

) _
R (Van Buer et al. , 2015),
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14 (MFT)

Fig 14 Characteristics of Himalayan front thrust fault

zone (MFT) and surface rupture scarp

(a)— (MFT)
1895 5 (b)—
(MFT)( Rizza et al. , 2019), a; (c)—
Sir
(MFT), , ( Sapkota et al. ,
2014, a; (d)— (M=8)
~10m ( Kumar et al. , 2010),

a

(a)—Himalayan front thrust fault zone ( MFT) and large
earthquakes since 1895 on the southern boundary of the Tibetan
Plateau; (b)—the MFT in the Charnath Khola area at middle
front of the Himalayas (adapted from Rizza et al. , 2019 ) ; (¢)—
the MFT in the Sir River scarp section at middle front of the
Himalayas. Four main thrust faults shows forward spreading
sequence (adapted from Sapkota et al. , 2014); (d)—the surface
rupture scarp with ~10 m vertical offset formed by the historical
large earthquake (M == 8) at eastern front of the Himalayas
(adapted from Kumar et al. , 2010 ). Locations of Fig. b, ¢ and d

are shown in Fig a
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Fig 15 Current tectonic deformation zones of the Tibetan Plateau
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Abstract

The high complexity of tectonic deformation and seismic activity in intracontinental settings cannot be
explained by the theory of plate tectonics only. The Tibetan Plateau, extraordinary example of continental
tectonic deformation, is characterized by different types of tectonic deformation in different parts of the
plateau not only in terms of geology, topography, geomorphology and active faulting, but also in terms of
different seismicity characteristics. It can be divided in the following areas: @ The northern Tibetan
Plateau (north of the Kunlun fault), which is under compression while being characterized by a basin and
range structure, which formed by a series of thrust faults. There, continuous deformation occurs by upper
crustal shortening. @ The rigid Bayan Har block between the Kunlun and Xianshuihe faults, is
characterized by eastward motion of the entire block, with deformation mainly localized along its margins.
To the east, the relatively rigid Longmenshan block between the Longriba and Longmenshan faults is
strongly compressed due to the stable Sichuan basin. @) The western part of the central plateau, the
Qiangtang terrane, is dominated by extensional deformation along a series of minor normal and strike-slip
faults, due to continuous deformation in the upper crust, driven by eastward extrusion. By contrast, the
eastern part of the Qiangtang terrane is extruded eastward as a somewhat rigid block between large strike-
slip faults. @ The southern Tibetan plateau is governed by east-west extension thanks to N-S trending
rifts. The southern margin of the plateau is characterized by large thrusts. Large historical and
instrumental earthquakes (M =>=8) only occurred along large strike-slip in the NE and SE parts of the
plateau, and along large thrust faults in the eastern and southern margins, very frequent along the latter.
In other parts of the plateau, only earthquake of M<C8 occurred so far. These different regional crustal

deformations and seismic activities are important features of intracontinental tectonic deformation.

Key words: continental tectonics; tectonic deformation; seismic activity; block; Tibetan Plateau



