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Fig.1 The relief section of the Tibetan Plateau (Ganges R. Plain—the Hexi Corridor)
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Fig.2 Tectonic geological map of the Qilian Mountain "
1—Ar Synthem; 2—Pr, Synthem; 3—Pz, Synthem; 4-D—T Synthem; 5—J—R Synthem; 6—Quaternary; 7—Thrust ; 8—Nappe; 9—Strike—slip fault;
10—Pressure transform fault; 11—Extensional transform belt; 12—Granites; 13—Isotopic age; 14—e—0 volcanic arc; 15—0 back—arc basin;
16—S residual basin; 17—Subducting complexe; 18—Ultrabasic rocks; 19—Gabbro; 20—Ecologite; 21—Garnet peridotite; 22—Coesite
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Fig.3 The tectonic section across the Qilian Mountain ™!
1-Ultrabasic rock ; 2—Ecologite ; 3—Granite ; 4—Island arc volcanic rock ; 5—Gneiss ; 6—Devonian molasse ; 7—Mylonite ; §—Sandstone—shale ; 9—Fold;
10—Cleavage; 11—Thrust; ; 12—Normal fault
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Fig.4 The Cenozoic structural map of the Qilian Mountain region
Fault system is divided into three groups: Black lines represent the thrusts, in which the west of the northern margin of the North Qilian thrust tilts

southward, the others mostly dip northward. Blue lines in nearly EW direction are sinistral strike-slip faults, and yellow lines represent the NW—
striking right-slip faults. The ocher and red lines represent north and south ophiolite suture zone of the North Qilian block. There is a dextral strike—

slip fault, and the eastern part of the southern ophiolite suture shifted southward to the southeast of the Qinghai Lake
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Fig.5 The Quaternary active tectonics map of the Qilian region'"
1—Holocene fault; 2—Late Pleistocene fault; 3—Earthquake rupture zone; 4—Normal fault; 5—Thrust; 6—Strike—slip fault; 7—Buried fault; 8—

Neogene—Quaternary Basin; 9—Horizontal and vertical slip rate; 10—Active fold; (D—Haiyuan—Qilian fault; 2—ATF ; 3)—East Kunlun fault; @ —

Northern margin fault zone of the Western Qinling; ) Ngola Mountain fault zone ; © Reshui—Riyueshan fault zone ; @—Liupanshan Mountain fault
zone;
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fault zone; 2— The north fringe of Longshou Mountain fault zone ; 13—Elm eastern marginal fault zone ;@ Elm northern marginal fault zone;
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and the direction of triangle represents the fracture tendency

NKT sQs QsT
= R
B 2 ey
0 = 0
50 - 50
100 - 100
§ 150 150 g
R Tl
200 200
L e :* e T T T - 250
356 360 364 368 372 376 380 384 388 392 396 400
iR/

-1.0 -0.8 -0.6 -04 -02 00 02 04 06 08 1.0

F9 #B2:—RIB—5KI (D—2Z)FIHi Y PRF fi B 1 (4 0
F1244 53k, 1265 K512k 28MR8 (> 5.34 s JAHD UEDS , LALG R KB L TASPO 1 BEERRAS
SQS—RRIE WAL ; QST—HIE LI AL G R NKT—IL R G il 8¢
Fig.9 The PRF migration image of Dulan — Tianjun — Zhangye (D—Z) section'
The result is obtained from 24 stations, 1265—rays (low pass filtering > 5.34s), by using the method of a single point scattering and simplified

14]

velocity model
SQS—South Qilian fault; QST—Northern margin of the fracture in Qilian; NKT—North Kunlun thrust

http://geochina.cgs.gov.cn H1EHLET, 2014, 41(5)



418 H s

A SCHEAEE IS L3 LA o e bl P R B 2 A A i 1419

] NKT sQs

R B /km

asT

VR B /km

— 100

— 150

— 200
39.6 40.0

|
39.2

-1.0-0.8-0.6-0.4 -0.2 0.0 0.2 0.4 0.6 0.8 1.0

10 #B22—Ki—ikd (D—2) i iy PRE fii A% s {5 &
Zo3RIE (> 1.34 s) JEIE Y PRF AR IR P R G55 Sk A8 7R IO ZL L e AR
I A ALM TR . HF 100 km 40 15 (2 5% 46 8 LAB S
Fig. 10 The imaging figure of PRF (low pass filtering > 1.34 s)
The black arrows indicate the red conversion phases. Presumed to be at the top ALM conversion phases, the blue phases under the
depth of100 km constitute LAB interface
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Fig.11 The SRF migration image of Dulan-Tianjun—Zhangye (D—Z) section
513 radio paths of S and SKS waves were used. In the picture 1s of time-depth is equivalent to 7.92 km / s
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Fig.12 The imaging of PRFs and SRF"*"
a— Terrain elevation; b— PRFs’ imaging ; c—An enlarged view of part of the PRFs’ imaging; d - SRFs’ imaging; The red conversion phases in the
upper right corner in Fig. b represent the KL, QDM s’ Moho. The thick green line below represents another Moho, presumably Asian lithospheres’
mantle, extending southward to the depth of 200 km. But there are no southward red phases in the SRF’ imaging. There are two red/blue phase pairs,
which may represent the lithospheric mantle under the Kunlun Block, extending northward
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Fig.13 Piercing points of S wave receiver functions at different
depths
The piercing points were projected on two NS—trending cast—dipping
profiles to maximize the amount of stacked data(a). Thick red solid
lines show the profile location at the surface and the thin dashed red
lines show the profile position at various depths. The black circles
determine the range for Gaussian weight stacking at different depths. (b
and c¢) SRF CCP stacking results for the profiles L1 and L2. The brown
curved boundary delineates the area where more than 30 receiver
functions are stacked and serve as a reliability indicator. The black
dotted lines show the location of Moho, the top of the remnant oceanic
slab or the underthrust Lhasa terrane lithosphere slab (ULS), and the
negative interface may be associated with the lithosphere—
asthenosphere—boundary (LAB)
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Fig.14 The lithospheric mantle structure and tectonics of
Qaidam-Qilian Block
KLM is two red and two blue conversion phases, consistent with the
references[16,17]. ALM is 50 km in thickness that is drawn by taking
into account the phase characteristics. The two are also two red and two
blue conversion phases, having more complex structure than KLM. The
interface is very obvious in the Qaidam - Qilian lithospheric mantle,
but the lower interface is more complex and may include remnants of
the old structure of subduction zones. It should be KLM and ALM
collision zone at 37.2 ° N, 100 km depth interval, the asthenosphere is
beneath 100 km or less. The red and blue phases may show the
complex internal structure
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Cenozoic orogenesis of the Qilian Mountain and the lithosphere mantle tectonic
framework beneath it

ZHAO Wen—jin', Mechie J°, FENG Mei’, SHI Da—nian* , XUE Guang—qi‘, SU He—ping’,
SONG Yang', YANG Hong—wei', LIU Zhi—wei'

(1. Chinese Academy of Geological Sciences, Beijing 100037, China; 2. Deutsches GeoForschungsZentrum—GFZ, Sections
“Geophyscial Deep Sounding” and “Seismology”, Potsdam, Germany; 3. Institute of Geomechanics, Chinese Academy of
Geological Sciences, Beijing 100081, China; 4. Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing
100037, China )

Abstract : Based on the DSS (Deep Seismic Sounding) and BB (Broad Band Earthquake seismograms) research along the
INDEPTH—-1V line accomplished in 2013, the authors investigated the crustal thickening and orogenic mechanism of the Qilian
Mountain, and revealed 4 faults in the block which was reactivated by the distant effect induced by the Indo— Asia collision since
Cenozoie, especially since 23 Ma. The upper crust was shortened by about 30%, and hence Qilian crust 40km in thickness was
thickened to 57 km. The lower crust was thickened by the intrusion of the Qaidam lower crust, which caused the variation of the
crust thickness of Qilian Block from 57 km to the present 60 — 74 km. According to the P—wave receiver function (PRF) image, the
authors obtained the Lithosphere Mantle (LM) Tectonic Framework beneath the Qilian Block, which comprises four parts: the
southern part was from the southern Kunlun Block of 60km thickness with a two—layer structure and subducted northward, whereas
the northern one was from Alxa Block with a thickness of 50 km and subducted southward. Both of them collided beneath the Qilian
Block at the depth of 120 km . The other two parts are the Qaidam and Qilian blocks, with the relic texture of two old sutures. All of
the four lithosphere mantle sections constructed a reverse delta structure. On the two old sutures (north fringe of the Qaidam Block
and north fringe of the Middle Qilian Sub—Block), the authors found “two double phase” phenomenon, and also revealed two
ecologite belts at the ground surface along the suture zones.

Key words: Qilian Block; active fault; crust thickening; Lithosphere Mantles Tectonic Framework; reverse delta structure
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