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Tectonic Unit Division and Geological Evolution of Pakistan and Its Adjacent Regions

LU Pengrui, YAO Wenguang, ZHANG Huishan, MENG Guanglu, ZHANG Haidi

(Xi’an Center of Geological Survey, China Geological Survey, Xi’an 710054, Shaanxi, China)

Abstract: Pakistan is located in the middle section of the Tethyan tectonic domain, where is the junction of
India plate, Eurasian plate and Arabian plate, thus it serves as one of the hot spots for studying the Hima-
layan orogeny and Tethys tectonic domain. Based on the previous studies, the tectonic units of Pakistan and
its adjacent regions has been divided, and their geological evolution has been discussed, which provide some
basic data for the geosciences comparative study of the border region in China and Pakistan. This studying
area has been divided into 3 first-order tectonic units (Karakum-Tarim plate, Middle Iran-Gangdese inter-
mediate plate and Indian plate), 13 secondary tectonic units and 11 third-grade tectonic units by taking Bam-
iyan-Kangxiwa suture and Kohistan-Ladakh suture as the boundaries, and then the geological characteristics
of these tectonic units have been introduced. Finally, the evolution of this studying area has been discussed
from the formation and evolution of Paleo-and Neo-Tethys Oceans, as well as the continent-continent colli-
sion. During the evolution process of Paleo-and Neo-Tethys Oceans, South Pamir, Qiangtang and Lhasa

blocks were separated from the north margin of Gondwana supercontinent, and then the Bamiyan-Kangxi-
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wa, Kohistan-ILLadakh, Yarlungzangbo sutures, Main Karakorum and Main Mantle faults were formed suc-

cessively, which constitute the main tectonic framework of this studying area. During the continent-conti-

nent collision orogeny process, a series of fault systems and related rifting systems or rifting basins were

formed by the crustal extension and rifting, which reconstruct the edge and shape of original sedimentary

basin and control the emplacement and spatial distribution of various rocks.
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B EFRIBP MEAFRRETEFTNE
T Fo HE A, T R

2 Z 3k (References) :

ST ETT e B EE K M AN T AL R AR AR LT . OB B



533

G iy 45 < L BT 3 % b ] 48 XA 3 R 5T Rl 43 B HL Ak 135

B, 1998.16(2):97-107.

CHENG Shoude, WANG Yuanlong. Basic characteristics of
geotectonic evolution of Xinjiang[J]. Xinjiang Geology,
1998,16(2) :97-107(in Chinese with English abstract).

RSO, B A A 26 45 . VUGB IXR - R R
LT R B ALY P[RR AR AE X 8 oo R AL & o
W R R LT ] 5 A %R, 2010,26(11) :3350-3362

CHENG Wengbin, GU Xuexiang, TANG Juxing, et al.
Lead isotope characteristics of ore sulfides from typical
deposits in the Gangdese-Nyaingentanglha metallogenic
belt: Implications for the zonation of ore-forming ele-
ments[ J]. Acta Petrologica Sinica, 2010,26(11); 3350-
3362(in Chinese with English abstract).

HWT SR PER X0, 45 .y 5% M R AR B R AR A 1 R 5
WA W R L] A A AR R, 2012, 28 (6):
1765-1784.

DONG Xin, ZHANG Zeming, LIU Feng, et al. Genesis of
the metamorphic rock from southeastern Lhasa terrane
and the Mesozoic-Cenozoic orogenesis[ J]. Acta Petro-
logica Sinica, 2012, 28 (6):1765-1784 (in Chinese with
English abstract).

FHREES . WEA IR AR AR S %R0 ] B
Hi 5T, 1990,8(2):153-158

FANG Xilian, WANG Yuzhen. Preliminary discussion on
Caledonian granites in western Kunlun Mountains[ ] ].
Xinjiang Geology, 1990, 8(2):153-158(in Chinese with
English abstract).

Bkadn R RS For 4 55 BEA IRV I8 UE PR g
Hris A S A e B SR [T . M BaE . 2011.30(8):
1261-1274.

GENG Quanrui, PAN Guitang, WANG Liquan, et al,
Tethyanevolutionandmetallogenic geologicalbackground
of the Bangong Co — Nu jiangbelt and the Qiangtang
massifin Tibet[ J]. Geological Bulletin of China, 2011,
30(8): 1261-1274(in Chinese with English abstract).

o] [ B . e T 4 XA b A s TR ML b s b B R
152004

HE Guogqgi. Geotectonic map of Xinjiang in China and its ad-
jacent areal M]. Beijing: Geology Publishing House (in
Chinese), 2004.

BEsg e, i el AT AR 55 . Tl R A Ay . S
Rl A R BB fE L. B K b BT, 2006, 25 (6):
629-651.

HOU Zengqgian, QU Xiaoming, YANG Zhusen, et al. Met-
allogenesis in Tibetan collisional orogenic belt: III.
Mineralization in post-collisional extension setting[]].
Mineral Deposits, 2006, 25 (6): 629-651 (in Chinese
with English abstract).

HIRE L5, LHRF . T EKME SRR KL ]
o E 4R, 1977,2.117-135.

HUANG Jiging, REN Jishun, JIANG Chunfa, et al. An
outline of the tectonic characteristics of China[ J]. Acta
Geologica Sinica, 1977,2:117-135(in Chinese with Eng-
lish abstract).

Bz . AL IE Y M e B A R A LT . Hb 2w 2%, 2000, 7
(4):370.

J1Yunlong. Ascriptionproblem of Qiangtang massif in North
Tibet[J]. Earth Science Frontiers,2000,7 (4):370 (in
Chinese).

AR ) AR A AR L DGR A - RO T A M
=M LML b5t BT AR . 2013:1-53.

LI Baoqiang, MENG Guanglu, QI Shijun, et al. Introduc-
tion to geology and mineral resources of Hindu Kush-
west Kunlun metallogenic belt[ M]. Beijing: Geology
Publishing House,2013:1-53(in Chinese).

B VHENG R E LS B AR RO SR R g S S
B9 X R g de LT Hb 2w, 2006, 13 (4)
136-147.

LI Cai, HUANG Xiaopeng, ZHAI Qingguo, et al. The
Longmu Co-Shuanghu-Jitang plate suture and the north-
ern boundary of Gondwanaland in the Qinghai-Tibet
plateau[ J]. Earth Science Frontiers, 2006, 13(4): 136-
147 (in Chinese with English abstract).

ZEAREE L HRPE. INh AR H R 4 LR S Tl ], M BT A
#2,1983,(1):1-10.

LI Chunyu, TANG Yaoqing. Some problems on subdivision
of paleo-plates in Asia[ J]. Acta Geologica Sinica, 1 :
1983, (1) :1-10(in Chinese with English abstract).

ZeR B . 15800 J7 M Y K M 4 3 e B W A5 LML b 5 - b
Jo H RRAE . 1982.

LI Chunyu. 1:8000000 Asian geotectonic map and its manual
[M]. Beijing:Geology Publishing House, 1982 (in Chi-
nese).

FHEELELEKZE.E . PERIEEGRED] Mk
4% ,1980,2(1) :11-22.

LI Chunyu, WANG Quan, ZHANG Zhimeng, et al. A Pre-
liminary study of plate tectonics of China[J]. Acta Geo-
scientica Sinica, 1980, 2 (1):11-22 (in Chinese with
English abstract).

rpk, EHRE, DK% . AL FEILS S F =85
ARIB RN AR A7 PO AR S L7 LT . M 5@
i, 2005,24(1) :58-64.

LI Shanglin, WANG Genhou, MA Boyong, et al. Sedimen-
tary characteristics of the Upper Triassic Dongdacun
Formation and “Jiapila Formation” in the Jiangmianx-
iang area, Bagén County, northern Tibet, and their sig-
nificance[ J]. Geological Bulletin of China, 2005, 24
(1) :58-64(in Chinese with English abstract).

MREE R HEWT . B b R AR 2 R R R0 A AR
MR H & E X LT] & A %R, 2013, 29 (6):



136 Piodb b R

NORTHWESTERN GEOLOGY

2017 4

1962-1976.

LIN Yanhao, ZHANG Zeming, DONG Xin. The Paleocene
metamorphism of the southeastern margin of Lhasa ter-
rane and its tectonic significance[ J]. Acta Petrologica
Sinica, 2013,29(6): 1962-1976(in Chinese with English
abstract).

XU . VH R A1 iy (B KR gl AE A -H v A= AR B
RS M AL LA V22 K2 R 2 L 2 e 3
[D]. 2015:19-170.

LIU Chengjun. Composition and tectonic evolution of West
Kunlun orogenic belt and its periphery in the early Pale-
ozoic-early Mesozoic [ A ]. PhD. Thesis, Xi'an:
Chang’an University, 2015: 19-170 (in Chinese with
English abstract).

XU R . T He ST e 25 4 S HOAR AR AL (D], K&
MO 22 A8 3¢, 2014 . 7-10.

LIU Guocheng. Structure of Crust-mantle Beneath Qiang-
tang Terrane and Interaction Model[D]. PhD. Thesis,
Changchun: Jilin University, 2014: 7-10 (in Chinese
with English abstract).

X5 A HOG L BRAB AR S L VG B B VS B 2 M 3 AR AR
K 2 L) 96 A, 2003:23(3) : 26-30.

LIU Qiang, YANG Kunguang, ZHANG Chuanlin, et al.
The microstructure feature and its geological signifi-
cance of Kangxiwa fracture zone, west Kunlun[]].
Journal of Mineralogy and Petrology,2003,23(3) :26-30
(in Chinese with English abstract).

WS B L Wk SO, SR LA L BRI E VY b L R A 1 45 R
A W —r ik v R Y TR A7 3R A RURR AR B R R 3R X
[JJ. PideHb 5 . 2015a,48(1) : 56-62.

LU Pengrui, YAO Wenguang, WU Liang, et al. Lead Iso-
topic Compositions of the Kohistan-LLadakh Terrane in
NW Himalayan Syntaxi, NW Pakistan &. their Tracer
Significances [ J ]. Northwestern Geology, 2015a, 48
(1): 56-62(in Chinese with English abstract).

BB Bk SO skl , AF . B SE T OH L M B Y L R
LB K AR LT, Hh B R A5 L. 2016a L35
(4): 150-157.

LU Pengrui. YAO Wenguang, ZHANG Haidi, et al. Met-
allogenic setting, Genetic types and geological features
of main metallic deposits in Pakistan[J]. Geological Sci-
ence and Technology Information, 2016a,35(4); 150-
157 (in Chinese with English abstract).

IS L Wk SO, ol L AF L B R T E TR SOl e 4R X BE A
Cu— Au K GO LT KX 8 ) =Wk et e [0, w5 A
HER AL 2@ . 2016b, 35(4): 769-780.

LU Pengrui, YAO Wenguang, ZHANG Haidi, et al. Re-
search progress on geology and geodynamics of porphy-
ry Cu— Au deposits (occurrences) in Reko Diq ore-con-

centrated, Pakistan[J]. Bulletin of Mineralogy, Petrol-

ogy and Geochemistry, 2016b, 35(4);:769-780 (in Chi-
nese with English abstract).

IS G L Bk SO ol L AF L B R AT HE B 35 L IR A B
TR — 4 7 DR b o0 AR AE L BT 1R D B v L], b
Ji2F 4, 2015b,89(9) : 1629-1642.

LU Pengrui. YAO Wenguang, ZHANG Haidi, et al. Geo-
logical Features, Mineralization and Ore-prospecting
Potential of Porphyry Cu-Au Deposits in Chagai Volcan-
oplutonic Belt, Pakistan[J]. Acta Geologica Sinica,
2015b, 89(9): 1629-1642 (in Chinese with English ab-
stract).

B B Wk SO L i L2 L R R T gl e BEA A Cu -
Au §4E X NG IR K5 P, Sr Nd R A 26415 4 1iE
R R i B SC LT #b BT % 4. 2016¢, 90 (10D
2803-2817.

LU Pengrui. YAO Wenguang, ZHANG Haidi, et al. Pb,
Sr, Nd isotopic compositions of the diorites from the
typical deposits in Reko Diq porphyry Cu-Au ore-con-
centrated area, Pakistan and their tracer significanse
[J]. Acta Geologica Sinica, 2016¢c, 90 (10);: 2803-2817
(in Chinese with English abstract).

TOE A VR . KRR R I B0 RS RUR R - A
B2 [T, 2RI, . 2006,13(6) :43-51.

MO Xuanxue, PAN Guitang. From the Tethys to the for-
mation of the Qinghai-Tibet Plateau; constrained by
tectono-magmatic events[ J ]. Earth Science Frontiers,
2006,13(6) :43-51(in Chinese with English abstract).

FUE LRSS B AE . B E - OB A RS

MO Xuanxue, ZHAO Zhidan, DENG Jinfu, et al. Response
of volcanism to the India-Asia collision[ J]. Earth Sci-
ence Frontiers, 2003, 10(3):135-148 (in Chinese with
English abstract).

WA S BT, 2 00 R 45 . AR R 3R T b BT 3 R R £k
M. dbgt b 5T jE . 1997 218.

PAN Guitang, CHEN Zhiliang, LI Xingzhen, et al. Geolo-
gy, tectonic,formation and evolution of eastern Tethys
[M]. Beijing: Geological Publishing House, 1997:218
(in Chinese).

R, BOE 2 IR, A5 . XU TR 1Ly 1 B 25 5 b B i
L] 544, 2006,22(3) :521-533.

PAN Guitang, MO Xuanxue, HOU Zenggian, et al. Spa-
tial-temporal framework of the Gangdese Orogenic Belt
and its evolution[ J]. Acta Petrologica Sinica, 2006,22
(3):521-533(in Chinese with English abstract).

flE R N B N T T /A L R ES N LR P v s R
FE s . 2009,36(1) . 1-28.

PAN Guitang, XIAO Qinghui, LU Songnian,et al. Subdivi-
sion of tectionic units in China[J]. Geology in China,
2009,36(1); 1-28(in Chinese with English abstract).



533

G iy 45 < L BT 3 % b ] 48 XA 3 R 5T Rl 43 B HL Ak 137

WEAEH . Bk Rl A b R SR T AL [ D, R R T
1994,18:23-40.

PAN Guitang. An evolution of Tethys in global ocean-conti-
nent transformation[ J]. Tethyan Geology, 1994, 18.
23-40(in Chinese with English abstract).

WA, £3 . MATTE Ph. , % . & 50 J50 o 380000 S5 0T 2%
SR M 0T RE AE B DX SR i v A ) ] B AF 4R, 1994, 68
(4):295-307.

PAN Yusheng, WANG Yi, MATTE Ph., et al. Tectonic
evolution along the geotraverse from Yecheng to Shiqua-
nhe[ J]. Acta Geologica Sinica, 1994, 68(4):295-307(in
Chinese with English abstract).

Bl ML PRI S AR L A L R B X N A R AR
XSS LM. db st He B Rt . 2013 198-282.

QIU Ruizhao, TIAN Yongjie, ZHU Qun, et al. Metallo-
genic regularity of important metallogenic belts in China
and adjacent areas[ M. Beijing: Geological Publishing
House, 2013:198-282(in Chinese).

25, TAEM . RIERE. % . N2RE T E KM E . E
Je AR X K H A 3 18] (12500 J5) K Bl 45 (M. dt
AU BT A, 1999:1-50.

REN Jishun, WANG Zuoxun, CHEN Bingwei, et al. Tec-
tonic map and its manual of China and adjacent regions
(1:500 000): from global to view the tectonic of China
[M]. Beijing: Geological Publishing House, 1999:1-50
(in Chinese).

WE AL, SR . [ RE M 3A g gt o M 6 R 43 A [ 1. 7 i 4t
Ji,2008,26(2):195-197.

SHEN Baihua, WANG Lixin. The distribution of Ophiolite
and Chronite in Pakistan[J]. Xinjiang Geology, 2008,
26(2):195-197(in Chinese with English abstract).

Tl X R AT 5 TR AR ANRE RAEMN SR
[ 46 5 o MR Ak 27 F 8 0 U - Pb — HI [6 {32 5 4 e 5%
[J70. Hu A2 . 2013,48(4) :997-1014.

WANG Chao, LIU Liang, HE Shiping, et al. Early Paleo-
zoic magmatism in west Kunlun: Constraints from geo-
chemical and zircon U — Pb — Hf isotopic studies of the
Bulong granite[ J]. Chinese Journal of Geology, 2013,
48(4):997-1014(in Chinese with English abstract).

FI R, AR AR XA AL R R AR XA T e R A
s LML BT o BT R 2 AL, 1990:1-88.

WANG Hongzhen, YANG Sennan, LIU Benpei, et al. tec-
tonic paleogeographic and biological paleogeographic of
China and adjacent regions[ M]. Wuhan: China Univer-
sity of Geosciences Press, 1990:1-88(in Chinese).

TFA iKW, A . BB AR S 2 TR R &
200 B 2R, 2008,24(7) :1539-1551.

WANG Jinli, ZHANG Zeming, SHI Chao. Anatexis and
dynamics of the southeastern Lhasa terrane[ J]. Acta
Petrologica Sinica, 2008,24 (7):1539-1551 (in Chinese

with English abstract).

FICIE A AR e A5 LV R A IR b U R e R ) T R
FE X L R GO b 4 8 G SCLT . b o b Bk £k 2%, 1997, 2.
53-59.

WANG Yuanlong, LI Xiangdong, BI Hua, et al. Geological
characteristics of north Kudi structure belt, western
Kunlun and their geotectonic implications[ J]. Geology-
Geochemistry. 1997, 2:53-59 (in Chinese with English
abstract).

SR EET AT 2 SR [ BT 1 S X [ .
R ML, 2010,29(1) :192-194.

WU Liangshi. Tectonic and regional mineralization of the Is-
lamic Republic of Pakistan[J]. Mineral Deposits, 2010,
29(1) :192-194(in Chinese).

SREE S I R EW 5 . BEE SR TE AR R 32 07 i 6
Ty A Ax A AR AR L] M B A% R, 2009, 83 (12):
1818-1837.

ZHANG Hongrui, HOU Zenggian, SONG Yucai, et al.
The temporal and spatical distribution of porphyry cop-
per deposits in the eastern Tethyan metallogenic do-
main: a review [ J]. Acta Geologica Sinica, 2009, 83
(12): 1818-1837(in Chinese with English abstract).

ISES IS Y 7 B DT R S e oy R A7 N g
e #EL ] B R R . 2010,29(1) :113-133.

ZHANG Hongrui, HOU Zengqgian, YANG Zhiming. Metal-
logenesis and geodynamics of Tethyan metallogenic do-
main: A review[]]. Mineral Deposits, 2010, 29(1):
113-133(in Chinese with English abstract).

M, SRR W& . B SRk L ARV
B i B R AR 5 % b (T ). i BRBE - [ b B K 2 2 i
2004,29(3) :269-277.

ZHENG Lailin, JIN Zhenmin, PAN Guitang, et al. A geo-
logical comparison between eastern and western Hima-
layan syntaxes[J]. Earth Science-Journal of China Uni-
versity of Geosciences, 2004,29(3) :269-277 (in Chinese
with English abstract).

A RS, £ AL S L T KR AR UE IR A
At 25 43 A7 F1RA 5% [a) 80 A 3038 [ . b J5T 3 ¢ . 2008, 27
(9):1535-1550.

ZHU Dicheng, PAN Guitang, WANG Liquan, et al. Tempo-spa-
tial variations of Mesozoic magmatic rocks in the Gangdise
belt, Tibet, China, with a discussion of geodynamic setting-
related issues[ J|. Geological Bulletin of China, 2008, 27(9);
1535-1550(in Chinese with English abstract).

o B RS AR AR MRS L AF L P AR Y R R R 2R A
WALLT]. m R B4 4, 2012,18(1) :1-45.

ZHU Dicheng, ZHAO Zhidan, NIU Yaoling. et al. Origin
and Paleozoic tectonic evolution of the Lhasa terrane
[J]. Geological Journal of China Universities, 2012, 18
(1) :1-45(in Chinese with English abstract).



138 Piodb b R

NORTHWESTERN GEOLOGY

2017 4

ARTHURTON, RS, FARAH A, AHMED W. The Late
Cretaceous-Cenozoic history of western Baluchistan Pa-
kistan-the northern margin of the Makransubduction-
complex[J]. Geological Society of London Special Pub-
lication, 1982, 10:373-386.

COWARD MP, WINDLEY BF, BROUGHTON IW, Luff
et al. Collision tectonics in the NW Himalayas. In:
Coward MP, Ries AC (eds. ), Collision Tectonics Geo-
logical Society of London Special Publications, 1986,
19.: 203-219.

DOEBRICH JL, LUDINGTON S, PETERS SG.et al. Por-
phyry copper potential of Tethyan magmatic arcs of Af-
ghanistan[ A]. Ninth Biennial SGA Meeting, 9th, Dub-
lin, Proceedings: Irish Association for Economic Geolo-
gy, 2007, 1.:129-132.

DYKSTRA JD, BIRNIE RW. Segmentation of the Quater-
nary subduction zone under the Baluchistan region of
Pakistan and Iran[J]. In Farah A, De Jong KA, eds..
Geodynamics of Pakistan[ M]. Quetta, Geological Sur-
vey of Pakistan, 1979:319-323.

GOLONKA ]. Plate tectonic evolution of the southern mar-
gin of Eurasia in the Mesozoic and Cenozoic[ J]. Tec-
tonophysics, 2004,381(1-4):235-273.

GUO L, ZHANG HF, HARRIS N, et al. Paleogene crustal
anatexis and metamorphism in Lhasa terrane, eastern
Himalayan syntaxis: Evidence from U — Pb zircon ages
and Hf isotopic compositions of the Nyingchi Complex
[J]. Gondwana Research, 2012,21(1):100-111.

HEBERT R. BEZARD R. GUILMETTE C. et al. The In-
dus-Yarlung Zangbo ophiolites from Nanga Parbat to
Namche Barwa syntaxes, southern Tibet; First synthe-
sis of petrology, geochemistry, and geochronology with
incidences on geodynamic reconstructions of Neo-Tethys
[J]. Gondwana Research, 2012,22(2) . 377-397.

HEUBERGERS, SCHALTEGGER U, BURG JP, et al.
Age and isotopic constraints on magmatism along the
Karakoram-Kohistan Suture Zone, NW Pakistan: evi-
dence for subduction andcontinued convergence after In-
dia-Asia collision [ ] ]. Swiss Journal of Geosciences,
2007, 100:85-107.

HOUZQ, ZHANG HR, PAN XF, et al. Porphyry Cu ( -
Mo - Au) deposits related to melting of thickened maf-
ic lower crust; Examples from the eastern Tethyan met-
allogenic domain[ J]. Ore Geology Reviews, 2011, 29;
31-45.

JACOB KH, QUITTMEYER R L. The Makran region of
Pakistan and Iran: Trench-arc system with active plate
subduction[J]. In Farah A, De Jong K A, eds. , Geo-
dynamics of Pakistan[ M]. Quetta, Geological Survey of
Pakistan, 1979:305-317.

JAGOUTZ OE, BURG JP, HUSSAIN S, et al. Counstruc-
tion of the granitoid crust of an islandarc part 1. geo-
chronological and geochemical constraintsfrom the plu-
tonic Kohistan (NW Pakistan) [ J]. Contrib Mineral
Petrol, 2009,158.:739-755.

KAZMIAH, RANA RA. Tectonic map of Pakistan[ M.
Geological Survey of Pakistan, 1982.

MALKANI MS. Stratigraphy, mineral potential, geological
history and paleobiogeography of BalochistanProvince,
Pakistan[ J]. Sindh University Research Journal (Sci-
ence Series), 2011, 43(2): 269-290.

METCALFE 1. Gondwanaland dispersion, Asian accretion
and evolution of eastern Tethys[J]. Australian Journal
of Earth Sciences, 1996, 43(6):605-623.

NICHOLSON KN, KHAN M, MAHMOOD K. Geochem-
istry of the Chagai - Raskoh arc, Pakistan: Complex
arc dynamics spanningthe Cretaceous to the Quaternary
[JJ. Lithos, 2010,118:338-348.

PERELLO J, RAZIQUE A, SCHLODERER J, et al. The
Chagai Porphyry Copper Belt. Baluchistan Province,
Pakistan[J]. Economic Geology, 2008,103:1583-1612.

PIVNIK DA, WELLS NA. The transition from Tethys to
the Himalaya as recorded in the northewest Pakistan
[J]. Geological Society of America Bulletin, 1996,108
(10): 1295-1313.

RAMSEY LA, WALKER RT, JACKSON J. Fold evolution
and drainage development in the Zagros mountains of
Fars province, SE Iran[]J]. Basin Research, 2008, 20
(1):23-48.

RAZIQUE A. Magmatic evolution and genesis of the
RekoDiq H14-H15 porphyry copper-gold deposit, dis-
trict Chagai, Baluchistan-Pakistan [ D]. Ph. D. thesis,
The Faculty of Graduate Studies and The University of
British Columbia,2013:27-30.

REN JX. The continental tectonics of China[J]. Journal of
Southeast Asian Earth Sciences, 1996, 13 (3-5):
197-204.

RICHARDSJP, SPELL T, RAMEH E, et al. High Sr/Y
magmas reflect arc maturity, high magmatic water con-
tent, and porphyry Cu- Mo = Au potential; examples
from the Tethyan arcs of Central and Eastern Iran and
Western Pakistan[ J]. Economic Geology, 2012, 107:
295-332.

RICOU LE. Tethys reconstructed: plates, continental frag-
ments and their boundaries since 260 ma from central
America to south-eastern Asia[ J]. Geodinamica Acta,
1994,7.169-218.

ROGER F, JOLIVET M, MALAVIEILLE J. Tectonic evo-
lution of the Triassicfold belts of Tibet[J]. Comptes
Rendus Geosciences, 2008,340(2-3): 180-189.



533

G iy 45 < L BT 3 % b ] 48 XA 3 R 5T Rl 43 B HL Ak 139

ROLFO F, LOMBARDO B, COMPAGNONI R, et al. Ge-
ology and metamorphism of the Ladakh Terrane and
Shyok Suture Zone in the Chogo Lungma-Turmik area
(northern Pakistan)[J]. Geodinamica Acta, 1997,10:
251-270.

ROLLAND Y, PECHER A, PICARD C. Middle Creta-
ceous Back-arc formation and Arc evolution along the
Asian margin: the Shyok Suture Zone in northern Lada-
kh (NW Himalaya) [J]. Tectonophysics, 2000, 325
145-173.

ROLLAND Y, PICARD C, PECHER A.et al. The creta-
ceous Ladakh arc of NW Himalaya-slab meltingand
melt-mantle interaction during fast northward drift of
Indian Plate [ J]. Chemical Geology, 2002, 182
139-178.

ROLLAND Y, VILLA IM, GUILLOT S, et al. Evidence
for pre-Cretaceous history and partial Neogene (19-
9Ma) reequilibration in the Karakorum (NW Himalayan
Syntaxis) from ' Ar-* Ar amphibole dating[ J]. Journal
of Asian Earth Sciences ,2006,27: 371-391.

SANGSTER DF. Mississippi Valley-type and SEDEX lead-
zinc deposits: A comparative examination[J]. Transac-
tions of Institution of Mining and Metallurgy (Section
B: Applied Earth Seciences), 1990,99:21-42.

SCHNEIDER DA, EDWARDS MA, KIDD WSF, et al.
Early Miocene anatexis identified in the western syntax-
is, Pakistan Himalaya[]J]. Earth and Planetary Science
Letters, 1999, 167.:121-129.

SEARLE MP. Cooling history, exhumation and kinematics
of the Himalaya-Karakorum-Tibet orogenic belt [ A].
In: Yin A, Harrison TM, eds. The tectonic evolution
of Asial M]. Cambridge:Cambridge Univ. Press,1996;
110-137.

SENGOR AMC. KIDD WSF. Post-collisional tectonics of
the Turkish-Iranian plateau and a comparison with Tibet
[J]. Tectonophysics, 1979, 55:361-376.

SENGOR AMC. Tectonics of the tethy sides: Orogenic col-
lage development in collisional setting[ J]. Annual Re-
view of Earth and Planetary Sciences, 1987, 15:
213-244.

SHAH MT, TAZEEM K. AHAMD. Lead isotope signa-
tures of Pb-Zn sulfide mineralizationin the Reshian-
Lamnian area of AzadJammu and Kashmir, Pakistan
[J]. Chin. J. Geochem,2010,29:065-074.

SHARMA KS. Crustal growth and two-stage India-Eurasia
collision in Ladakh[J]. Tectonophysics. 1987, 134 (1-
3):17-28.

SIDDIQUI RH, ASIF MK, QASIM M]J, et al. Petrogenesis

of Plio-Pleistocene volcanic rocks from the Chagai arc,

Balochistan, Pakistan[ J]. Journal of Himalayan Earth
Sciences, 2009,42:1-24.

SIDDIQUI RH, KHAN MA, JAN MQ. Geochemistry and
petrogenesis of the Miocene alkaline and sub-alkaline vol-
canic rocks from the Chagai arc, Baluchistan, Pakistan:
implications for porphyry Cu-Mo — Au deposits[J]. Journal
of Himalayan Earth Sciences, 2007,40.1-23.

SIDDIQUI RH. Crustal evolution of Chagai-Raskoh arc ter-
rane, Balochistan, Pakistan[ DJ]. Unpublished Ph. D.
thesis, Peshawar, Pakistan, University of Peshawar,
2004, 353.

SILLITOE RH. Metallogenic evolution of a collisional
mountain belt in Pakistan: A preliminary analysis[]].
Journal of the Geological Society of London, 1978,135:
377-387.

TRELOAR PJ, POTTS GJ, Wheeler J. Structural evolution
and asymmetric upliftof the Nanga Parbat syntaxis, Pa-
kistan Himalya[ J]. Geologische Rundschau, 1991, 80
(2):1411-1428.

TRELOAR PJ, REX DC. Cooling and uplift histories of the
crystalline thrust stack of the Indian Plate internal zones
west of Nanga Parbat, Pakistan Himalaya[ J]. Tectono-
physics, 1990, 180. 323-349.

UENO K. The Permian fusulinoidean faunas of the Sibuma-
su and Baoshan blocks: their implications for the paleo-
geographic and paleochimatologic reconstruction of the
Cimmerian Continent[J]. Palacogeography Palacoclima-
tology Palaeoecology, 2003,193(1) :1-24.

VEEVERS J]. Gondwanaland from 650-500Ma assembly
through 320Ma merger in Pangea to 185 —100Ma break-
up: supercontinental tectonics via stratigraphy and ra-
diometric dating[J]. Earth-Science Reviews, 2004, 68
1-132.

WANG HZ, MO XX. An outline of the tectonic evolution of
Chinal J]. Episodes, 1995,19(5) :6-16.

XU ZQ, JI SC, CAI ZH, et al. Kinematics and dynamics of
the Namche Barwa Syntaxis, eastern Himalaya: Con-
straints from deformation, fabrics and geochronology
[J]. Gondwana Research, 2012,21(1):19-36.

YIN A, HARRISON MT. Geologic Evolution of the Hima-
layan-Tibetan Orogen[J]. Annual Review of Earth &.
Planetary Sciences, 2000,28;:211-280.

ZHU DC, ZHAO ZD, NIU YL,et al. The Lhasa Terrane:
Record of a microcontinent and its histories of drift and
growth[ J]. Earth and Planetary Science Letters, 2011,
301(1-2): 241-255.

ZHU DC, ZHAO ZD, NIU, et al. The origin and pre-Ceno-
zoic evolution of the Tibetan Plateau[ J]. Gondwana Re-
search, 2013,23(4) :1429-1454.



