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The progress in the study of continental dynamics of the Tibetan Plateau
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Abstract: Based on the previously research, the research group of Key Laboratory of Continental Tectonics and Dynamics has

achieved lots of great progress in the study of the continental dynamics of the Tibetan Plateau, especially in the evolution of Tethys
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and the growth of the Tibetan Plateau during the past decade. These achievements can be summarized as follows: (1) The
Hypothesis on Tibetan Plateau as a orogenic plateau was proposed; (2) the reconstruction of the tectonic framework and the
Tibetan— Tethys system; (3) the discovery of in situ diamond and deep mantle—derived mineral group in the ophiolites distributed
along the Neotethyan suture zone; (4) the understanding of the subduction mechanism of the Neotethy oceanic basins; (5) the role of
magmatism formed in the early stage of the Indo— Asian collision for the exhumation of Himalaya; (6) the establishment of the 3D
models of the collisional orogeny and exhumation of the Himalaya; (7) the new proposal on the extrusion of the SE Tibetan Plateau:
‘crustal bending and decouple’; (8) the subduction—related, collision—related and continental gneiss domes with Tibetan Plateau;
(9) the tectonic setting and the Wenchuan Earthquake mechanism on the eastern margin of the Tibetan Plateau; (10) Numerical
modeling of the Indo— Asian collisional process. This paper aims to communicate with and stimulate interest among global
geologists to make further development in the continental dynamics of the Tibetan Plateau.
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Fig. 1 Tectonic framework of the Tibetan Plateau and surrounding regions (modified after Xu ')

QL—Qilian terrane; EKL—East Kunlun terrane; ALT—Altin terrane ; NSG—North Songpan—Ganze terrane ; SSG—South Songpan—Ganze terrane;
NQT—North Qiangtang terrane ; SQT—South Qiangtang terrane ; WKL—West Kunlun terrane ; TSH—Tianshuihan terrane ; LS—Lhasa terrane;
TC—Tengchong terrane ; BS—Baoshan terrane; SM—Simao terrane ; IDC—Indochine terrane; HM—Himalaya terrane ; AFH—Afghanistan terrane;
GDS—Gangdese terrane; ANMQS—Anyemagen suture zone ; JSJIS—Jingshajiang suture zone ; LSS—Lonhmucuo—Shuanghu suture zone;
BG—NJ—Banggonghu—Nujiang suture zone; 1Y S—Indus—Yaluzangbujiang sutire zone ; ALTF—Altyn—Tagh Fault; XSHF—Xiangshuihe Fault;
ALS—RRF—Alaoshan—Red River Fault; LCJF—Langcangjiang Fault; GLGF—Gaoligong Fault; JLF—Jiali Fault; SGF—Sagaing Fault; MBT—Main
Bounded Thrust; MFT—Main Frontal Fault; KKF—Karakunrun Fault; CMF—Chaman Fault
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Fig. 19 Simplified geological map of the Himalayan orogen (modified after references [117, 104, 118])
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Fig. 22 Simplified geological map (a) and geological section (e, f) of the Tengchong Terrane in western Yunnan Province with
geochronological data
a Simplified geological map modified after the 1: 250,000 Geological Map of Luxi Region by Geological Survey of Yunnan Province (2008); b,c,d
Lower hemisphere projection of the foliation and stretching lineation of the Donghe Detachment; YJSZ—Yingjiang strike—slip shear zone; LHSZ—
Lianghe strike—slip shear zone; GLGSZ—Gaoligong strike—slip shear zone; SDSZ—Sudian strike—slip shear zone; NBSZ—Naban strike—slip shear
zone; (D—Sudian granite pluton;2)—Yingjiang granite pluton; (3)—Guyong granite pluton;@—Donghe granite pluton. Sample locations are labeled by
the first two numbers in a sample number.
U—Pb zircon ages from previous studies and this study. Lower hemisphere projection of the foliation and stretching lineation of the Donghe
Detachment from: b—the northern Longling area, (c—the western Mangshi area, and d—the northern Ruili area,
e—NW-trending cross—section AA" and f—NE—trending cross—section BB’ in the southern Tengchong Terrane.
(D—Sudian gneiss dome; @)—Yingjiang gneiss dome; 3)—Guyong gneiss dome; @—Donghe gneiss dome
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Fig. 23 A bending model of the Tengchong Terrane (after Xu®")

A star indicates the position of the proto-eastern Himalayan syntaxis at

41 Ma. Clockwise rotation of the Tengchong Terrane around proto-
eastern Himalayan syntaxis was achieved by the dextral movement
along strike-slip shear zones, which separated the Tengchong Terrane
into several parallel crustal slices and formed vertically plunging folds
around the proto-eastern Himalayan syntaxis
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Fig. 24 The distribution of the gneiss domes of the Xikang
Group in the Yajiang region (after Xu"*")
1-Sillimalite zone ; 2—Granatite zone ; 3—Andalusite zone ; 4—Garnet

zone ; 5—Biotite zone ; 6—Sericite—Chlorite zone
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Fig. 26 Tectonic map of the western end of the Himalayan—Tibetan orogen showing distribution of gneiss domes (modified after
references [139—-143])
MPT—Main Pamir Thrust; KDS—Kudi suture zone; KLS—Kunlun suture zone; JSS—Jingshajiang suture zone;I'Y S—Indus—Yaluzangbujian suture
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Fig. 27 Cross—section of the Kongur gneiss dome (after 1: 250,000 Geological Map of West Kunlun)
KP—Kongur granite; KG—Kongur granitic gneiss; KM—Kongur metamorphic rocks; KDS—Kudi Proto—Tethys suture zone;
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Fig. 28 Petrological profile of the Scientific Drilling on the Wenchuan Earthquake Fault (WFSD—1 ) and characteristics of seismic
principal slip zone ( modified after Li"*")
a—Sketch profile of the WFSD—1, the Wenchuan earthquake PSZ cuts across the Yingxiu—Beichuan fault obliquely;
b—Drilling core from 589.2 m—depth shows slickensides with high reflection; c—SEM—BSE image shows that Wenchuan earthquake PSZ is about
200 pm—thick and is locally rich in graphite;d TEM image shows nanometer graphite particles
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Fig. 29 Microstructural characteristics of experimentally deformed black gouges and mineral characteristics of the principal slip
zone (PSZ) (after Kuo*")
A—Photograph of highly reflective surface of the principal slip zone (PSZ) lined by slickenlines and grooves that trackthe rotary motion of the gouge
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Fig. 30 Long—time temperature measurement in the Scientific Drilling on the Wenchuan Earthquake Fault ( WFSD—1 )
( modifield after Li"*")
A—WFSD-1 drill hole and long—term temperature measurement device; B—Complete data set focused on 350—800 m—depth; C—Close—up of the
589 m zone from the high—precision stop—go logs with arbitrary zeros; (d)—Predicted maximum amplitude of the temperature anomaly for the fault
in the WFSD~1 drill hole with representative effective coseismic coefficients of friction

Wity i i A A ] AR B 26 7
AL, W R NR R R 145/
W 2R In A X RAR R HILR ARE FR  RA
B BAMEBUN MR W # 3R WFSD—1 4
FLAPBEAT TR K SO, S B0 | i W SRy
(BRF5—E )17 2R ) A5 15 A< B AR B I ] £ 728 A T
PRI/ (B 31) XA AT o0 T AR 52 5 W2 ]
BEE R ERRAR, S T T —I B Rl i
PR A A AR, X T Y A L LSRR R A
PRS0 IR S AR — R AR SO ik S
PR R R A R

210 B 5 R aliES L L 1

i R T 18 K i 1) o 7 2 e A R BIL
P — et T 8 T2 G 9% T B s L 40 T TR, R
Sy M ER 9 1 ey e B () b B A i T, AR
P 2 I i il A8 11 2 A 1 AR ] — B B 1k
WIRFH RS T, s B Al 4 1 1L 2o e v )
JATVEF B LR BRI, 7 5 588 R Rl i e 2
VR R PR A SO X B A PN 2 Rl R A B
A A SRR TR A AL AR B KL A S 4 JE AR
A RIS, ST T 7 s SRR B L e
B TF 5 98 o IR AR T e T —F 5 REE W7 (15

http://geochina.cgs.gov.cn H1EHLFT, 2016, 43(1)



S N N e T — W, o b >
434 51 VERRBRAE T e SRR 3l 2o T3 i 31
1.8 L] L T L T 71
_ 1 1 ¢ 1 1 A -
" 1 1 3 1 11 o
E L Jd 3
w B 1 LI 1 1 63 g
id t . t ] 3
o 1 1 T i 1 11 =
S 1 ] ’ 1 (N @,
> 14f : ! 155 s
= 1 ' 1 1 11 R
2 1 [ - 1S, 1 =
€ 12 I ! 1 ., 10 147 2
< - | 1 1 oo =3
2. & ] :
e LR | 1 Hwr g e ' »
' . ’ 7]
1+ 1 1 I NS 139 2
1 i | 1 | I | I s
2010-01 2010-04 2010-07 2010-10 2011-01 2011-04 2011-07
24 T T T
B
&235F -
‘o .
= 23} .
c
-
€ 2251 .
[ .
o *0ses e ssssssses  ses wes Boee  seesss eecssets sesssscss
Q
® 2.2} -
o
©
o 2151 d
7]
21 1 L L 1
2010-01 2010-04 2010-07 2010-10 2011-01 2011-04 2011-07

P 31 B0 b RR W 2R Bl WFSD—1 7K SCHB T2 BB R 1] A5 A6 P (4 Xue™)
A—BIEARHGKREL Btk Z80 MO R AR B AR, 20 @R Sk S FEVETE P E G SR A R E R
SERRLTR T 2L ] LRI X A MR S, 1S 0B A iy Rt T
Fig. 31 Hydrogeologic properties of the well—aquifer system over time from the Scientific Drilling on the Wenchuan Earthquake
Fault (WFSD—-1 ) (After Xue"")

A—Permeability and transmissivity; B—Storage coefficient. The black dots denote an unconstrained inversion; the red dots are the results of inversion
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black dots in A. The vertical dashed lines show the time of the selected teleseismic events, which correspond to sudden increases in permeability
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reveals the contrasting deep structures between the oceanic subduction and continental collision, as well as the characteristics of deep mantle flow
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