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Fig.13 Tectonic map showing the middle section of East Kunlun Mountains"*
1-Strike—slip faults; 2—Concealed active fault ( i.e., inferred NKT); 3—Oligocene thrust fault; 4—Oligocene klippen and thrust sheets; 5S—Miocene
thrust fault; 6-Eocene sinistral oblique thrust fault; 7-Oligocene thrust fault; 8— Modern lake. Q—Quaternary sand and gravel; N,'-Lower Miocene
‘Wudaoliang Group lacustrine marl, sandstone and conglomerate; E;—Oligocene Yaxicuo Group red sandstone and conglomerate; E,..,—Eocene—
Paleocene purple and dark purple conglomerate; K,—Lower Cretaceous conglomerate and limestone; J,—Lower Jurassic sandstones interbedded with
gray conglomerate; T;—Upper Triassic greenschist (northern East spa basin) and sand slate (southern East spa basin); T,~Middle Triassic sandstone,
slate and greenschist; T\—Lower Triassic sandstone, shale, sandstone and slate; P,.—Lower Permian limestone and slate ; P,,—Lower Permian dolomitic
marble and limestone; P,,—Lower Permian greenschist and schist; C,—Early Carboniferous basalt; D—Devonian andesitic rhyolite; Os—Late rdovician
Nachitai Group schist; O—Ordovician Nachitai Group greenschist and schist; Pt, ;—Neoproterozoic Wanbaogou Group dolomite and dolomitic
limestone; Pt,—Proterozoic Jinshuikou Group gneisses. Granitoid intrusions: ys'~Indosinian granite, granodiorite and diorite; y,—Hercynian felsic
intrusive rocks. MKF— Kunlun fault; XTF—Xidatan active faults (indicated by red line, corresponding to NKF, as the dividing line between the two
bodies); KHF-Kusaihu active faults; SO—S13 represents a typical photographic and sampling location. Map compilation based on following
information: (1)the observation data of Qinghai—Tibet Highway, Tibet large ditch, Nomhon River, the coastal route of Xueshuihe and 1:100,000
regional geological map; (2)structural maps of East Beach and both sides of the spa basin ; (3)1:20000 Geological Map by No.l Regional
Geological Surveying Party, Qinghai Bureau of Geology and Mineral Resources

http://geochina.cgs.gov.cn H1EHLFT, 2014, 41(1)



H541 % 1 X SCHES : RS IR S5 5 18 AL 11
SKF
g s S - B NKF oo N
=
2 4
420
_ -480
(g !
E
= !
® 540
* =Observed — =Calculated oo g
=2.6 D=2.46 D=2
0
20
&
=
%
40
60
270 360 450 540
VE.=143 PRk

€l 14 INDEPTH-IV & J Ll 4
S X A0 6.2~6.3 km/s T2, Vp~6.2 km/s {8 5.9~6.1~6.2 km/s Wi 2 , Vp~5.8 km/s {035 5.0~5.9 km/s i Ji |2
Fig.14 The gravity profile fitting diagram of INDEPTH-IV
Green region represents 6.2-6.3 km/s velocity layers, Vp-6.2 km / s represents 5.9-6.1-6.2 km/s velocity layers, Vp-5.8
km/s represent 5.0-5.9 km/s velocity layers

B R = AR B R RS LR S 2
A S HE RN &S 5 28 — 402 b M52 15 km )5
1 6.2~6.3 km/s W 2 BT A IS 5 =050 )2 6.8~
6.9 km/s [ 15T J2 FEAT G0 (LU 5835 AR T Hh 78 31
JEARZ ), 7.0~8.0 km/s i & 2 7E R AS— Sk AR e
TRALE X EARXFHEZ — . F FH b 77 52 5
EQ04 5 EQ13 3RAH1Y Pn [z Pm {H /R S5 A A M B T
P 5 (8.2 km/s), 1M A Hb B T U 8.0 km/s, 64
A A2 B RUE 1Y) ,XFH;WJJEE? ITE

GIKE9 S5E 10 E#m R, ENRES
*%%*Zl‘ﬂ?ﬂ%)%’tﬂfﬂ—fﬂf’ﬁﬁﬁﬂﬂ’a%%% , AT HE A2

FRCWIHA SR, Bl R ERE K,
3.3 MAiBE—H AU R 5 HI4FE

(1)NKF DIpg , 5 =& RE A TR XARXT N,
i 23T 3R 4.6~4.8 km/s 3 JE AR, KUK M BE
M I — BT 2821 2 S — I R R A A R L
JE T RZHFE ;5.0~6.1 km/s 438 3 X L) SKF Ry 5t
A3 M EE AR A, AL, 434 3 km 55 9 km P4
G0 B AR AL ) A AT 3AH) 14 km K

A A DUR A TR U R 45 1F B 278 o 4
5 #H . Christensen and Mooney (1995)" % 5L 55
= PN E B, 7R AR Y T Hb 5 18 10 km R IR

http://geochina.cgs.gov.cn H1EHLFT, 2014, 41(1)



12 ol EE|

b Ji 20144F

JE S5 N B A28 A A B A8 T 2 b 2 R M 7R
P B K (5.5+0.6) km/s, Bl 4.9~6.1 km/s X [f], %
6.1 km/s B (BT, AR HE A T 956 i DX o 11 28
55, FH 2 00 Hb 58 2 5 1SR AS A 1l 2 W R,
LS 86 2 NI AE B9/ 0.2~0.3 km/s B £, FIF L
A LAESE 5.8~5.9 knm/s VE N =B REHA)ZHNT
B MW 25 RO, r R R IR R 2 =S
g5, ALEBNN FEBA N =B %, PIE ML 45 R 2
—F Y . AF 5.0~5.9 km/s & HiA7 2 N SR A AE AR
5.5~5.6 km/s PR BE 1A 5 A4S

QIEEHAZZ T 5.9~6.2 km/s #EZ, —
R EAE NS IR (AR A b A g ) ] R
R B R WA AR NI 2 AR AR R 5%
)2 13 7E SKF [ WA — & R e, 7
NKF ML WA P-F &S IKA S5HA , Pu- F &
GRS S A B KA, P N B Rs HA
Fro FEVUNITE T JRIK S0 A5 A s o DL 3 S5 4L
R — R B R NRARMZ (55, PPT L
F) 45 T FRATTHEMNR S T AR -

(3)6.2~6.3 km/s # & )2 , #H4F Pir 5 P I 2
S} T R 2 A, B 20~35 km TR B X[ (74 Ml 5
2. X—J21ES-G 5 KL Z F¥51 0, 24N
15 km, ¥4 78, S—G b e KL sy v 1 e 2 5 1 e
SR AR Z R X — 2R AH X Y A 6.3~6.6
km/s % )2 . Karplus® 3CH E 12 F Bk g E 9 &
10 TP A R 207 34 L s, R — 2
AIREFH TA KRB KIRATE Karplus #0124
TEAETR MR T . ZEAk A (2004) 045 HE B TR TE T
—/INSE L) b R A T L AE L 10
T H 2 A AR AT 2 1Y o

{XMGEBEE & AR L A ] LEAT X
FERERFEME . (85 G IX M RS B H A X
— 6.2~6.3 km/s U 2SR AR X REA 1Y, T A AT RE
k2 S—G KM & 5 IR B R AHTTRUZ Z T I
PKAFEESEHERRA

Y5 S S L) o b R 4 R ) i X
TV A 30T R AR ) 22 55 30T L 22T IR ol
HEreA i SRR T w2 (Gl R = i Rz ) |
PRI Rt ¥ 7K 4R AT o 0L )2 3 {0 AT iRy 6.1~
6.3~6.7 kmy/s " {HFE T I Hb 0 S 53 1) J2 AL
57T B35 6.7~6.9 km/s .

KR BE RN 6 km 1T, X — &1k
15 km (PSS HER 2GR T 31 3 4%, X — 1012 1 1
JE 7 AT BB IR, AN A4 1 B i 5L

(4)6.6~6.7 km/s F16.8~6.9 km/s P B )22 g v
ST 2 R R SR R HR R
JEME AWt o] LU IE R KPS . L — 2 =4
e T TR AR AN T, AL S TR R i B e —
6.8~6.9 km/s )2 , 7£ S—G Hidk (0~130 km X [i] ) Z T
JEJE A 20 km; 78 KL B (140~215 km BE 4L ) 2 F
JEBE L2 20 km, {HAG — 287454k £ QDM M bk (220~
270 km M B ) & — A2 EE R T2 Ak
7~8 km, FHTEREA S-G KM L & S-G 5
KL-QDM X it F B AR 2 4 S35 Y, Xt AT LA
RUVA)Z MR K. £ KL 5 QDM 1yt ¥ X
(140~215 km HuB ) 8 0] LUy Ry pa AL I ER 7, Fe s A2
6.9 km/s F1] 7.9 koy/s (85 2T, ALFFIE 7.0 km/s 1Y
PIogpR s — Rk Fioks 40 ot 43 R AR MEAE S, — 2
ARER T HisT RSB PEROR BT K . XM
HIZE T 2T E M R iR T 2
JEUH Y I8 & AR BT A7 44 B8 S—G b 5k KT
F6, MIPESE 2T I A A el s —— R RS
FlE X 35 km JE (1) R M 7S ) 5 AT RE AN b
SEZRFT IR, B R TR Mg 2 KA e 80 )2
T RAARR T2 M T 14 S ke

(5) = HiH T 6.9~8.1 km/s JZHAR 3, K h
BRIR o DCORAS B (W 25 R R B ST 1k
FEE, I T B 7 S—G A9 Pm Al K 7.9 kn/s, L7 QDM
M PfEN 8.2 km/s, IXEAN DB L —Ff s, X Ff
REAIF T HE 28 X 26 b B (1) 5 1 JB b g S J2 5 b B
s AR ™ R AE 5 WIVE R T R ik B
A1 P M
3.4 X FTRFEILABHIEE A BRER

S 24 ILM (BB A B Hbg ) M YZS T
wB AL, ALM QIE P KBt A el i ) DA 555 A )
A 1 28] A v D b 4 BB (TLM) 2 R 48, L
&3 ~5, 234 INDEPTH- IV /) PRF 5 SRF Ai{
G Es RS T 8, UL 15,

(1) ALM [n] /4 1fF o2 5 f£ 76 7 DA 1999 48
Kasolev® KA L HBIE R GBI AR A IRASE
A4S U 1) PRE 25 SR8 1, % WoR A
— 2T AR R A |, 2000 4F Kind 254K 4 INDEPTH-3

http://geochina.cgs.gov.cn H1E LT, 2014, 41(1)



CRIESR AR

A SCHEASE « B LR A A 5 2 L AL 13

B T 0 0 B SAE HY PRF RS 435 SR P Uk & B 4
IR A (33°N ~ 36°N) VRS — SR 4L AL 4 2 Al
B A B ALM [ sE I v ) 7R o B IAEFE REAN
AEH 7 % TOSRF SR IE L AHR 20 -5 H
X —FE A s QUL B A ALM XORGTfif B
WA, ALEB A LM N AS—2, PIAHEY s
S — AN Dy m R AR TR e A A
Hiu b [ JEART i s DI 15—d HAR A A g I A 1Y)
W AR AR, — B LR R 2] 38°N, H T 5
2 A Il AU Y £ L 45T, R IR ALFPR R Y
LM /38R 0] g J2: a1 JL i J 1) ; @K osarev %5 (1999) 1"

$& 9 44> B 0l Y PRE AR, AR PO/ N 2L 0 5%
R AR, 2 WL 3 VO B AR ] R, (B 4% B i
MARA—ZL, ] U%&%Z%ﬁjh@fﬁﬂr%ﬁ@%
Wo WAR AUUEEX —Z5 R BRAKIEAR . A
I, 3 HME 13X — B (34°N ~ 39°N) Y KSR 1t
o B A LI RN B FEAL B, PR A2 PRE & 3
BRLL SRR A CHLER (A 2k 5% ) ANEAE W ERTIE T &
15-d SRF UG EUZ AIE 1 . SOk g ALM [n] g
AT

[ 3 1 Tapponnier 25 (2001) " 5% J8 T ALM [
B, AthFis A2 AR -G BE A ALM ) e 41 op 3] 2

LNDIA

Ill"l"""

HFHR/km
=] N OV CO

100 : .,,_ € <
200
300 |
400 |
500
600
700

R /km

100
200 4 .
300

HE/km e

34 36 38

c
35.5 36.0 36.5

Moho = !‘T‘ug"’n”l{ J-'d ry 5 ‘i -

%15 INDEPTH-IV (1Y) PRF 5 SRF {5 45 14
a—I MBI R 5 b— PRE HURIE s 47 LAY EITHE LB (B SAEHITGAE T KL QDM AOSEE S, 3 F il

LA IRIRAY I — B LT, R Y e

A1 1] B IR A 2] 200 km ¥ ; c—PRF Ja AR K] s d—SRF I

P PR DL 2L G AR, i JU Tt BRI 2 b £ 1)
Fig.15 The imaging results of PRFs and SRF*"
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presumably Asian lithospheres' mantle, extending southward to the depth of 200 km. There are no red phases in the picture,
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Deep structure and orogenic mechanism of the Kunlun Mountains

ZHAO Wen—jin', WU Zhen—han', SHI Da—nian’, XUE Guang—qi’, SU He—ping’,
Karplus M S°, Mechie J*, SONG Yang', YANG Hong-wei', LIU Zhi-wei'

(1.Chinese Academy of Geological Sciences, Beijing 100037, China,2. Institute of Mineral Resources, Chinese Academy of
Geological Sciences,Beijing 100037, China; 3. Department of Geophysics, Stanford University, Stanford, California, USA;
4. Deutsches GeoForschungsZentrum—GFZ, Sections “ Geophysical Deep Sounding” and “Seismology”, Potsdam, Germany)

Abstract: According to the information obtained by geological and geophysical work along INDEPTH- IV profile, the authors
formulated a new model for the Kunlun Mountains orogeny based on detailed comprehensively studies. Some main viewpoints held
by the authors are as follows: (1)In the Early Permian, the subduction of Songpan — Ganzi Ocean toward the Kunlun— Qaidam
block resulted in the formation of continental margin arc and extension area of arc. With the continuous collision and squeezing of
Songpan — Ganzi and Kunlun—Qaidam blocks, there occurred different tectonic evolutions. (2)Old crystalline basement of Kunlun
region was lifted up to form mountains and subjected to strong erosion during the face—to—face squeezing of the land masses, and
hence the old crystalline basement and the plutonic rocks were exposed on the surface due to denudation. Kunlun terrane did not
overthrust northward to the Qaidam. South Kunlun block thrust over the North Kunlun block, with the breaking depth reaching
10 km. (3)The crustal thickening of Kunlun occurred mainly in the lower crust (6.2—6.7 km/s), mainly mafic lithosphere. (4)As the
back—arc extension zone of the Kunlun Mountains, the Qaidam Basin was uplifted and experienced subsidence with the Kunlun
orogenic uplift, and Cenozoic sedimentary thickness was 12— 14 km resulting from two sorts of actions (deposition and
compression). Crystalline basement underwent rifting and formed a new rift, with the width of rift being about 12 km and the depth
being about 4 km. The conductive zone implied that the rift was connected with the deep thermal fluids through the fracture. (5)The
Moho depth of the Qaidam Basin is 52 km, that of the Kunlun Mountains is 65—70 km, and the Moho level lies near Golmud (with
a distance of 185 km). (6)The flysch layer thickness of Songpan—Ganzi terrane is 10—14 km. Shallow layers were thickened by
Tertiary Fenghuoshan thrusting. The underlying uniform velocity layer (with high conductivity display) is 6.2—6.3 km/s, which is a
unique phenomenon of the terrane. The thickness of the accumulation of residual oceanic crust was 15 km, the shallow layer was
thickened through Tertiary volcanic nappe system, and 15 km of thick rock bed squeezed into middle crust. (7)The model that Asian
lithospheric mantle subducted into the Qaidam mantle lithosphere was denied. The authors hold that the Indian continental
lithosphere mantle was separated into two layers, stretching northward along the bottom of the plateau and was subducted over the
lithosphere mantle of Qaidam. That is a new way of length adjustment caused by the squeezing process of the north and south of the
plateau.

Key words : Kunlun Mountains; Qaidam; Songpan—Ganzi; accumulation of oceanic crust; mantle lithosphere; flysch layer
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