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A study on crustal and upper mantle structures in east part of

North China Craton using receiver functions

GUO Zhen, TANG You-Cai,John CHEN" ,NING Jie-Yuan, FENG Yong-Ge, YUE Han
Institute of Theoretical and Applied Geophysics,School of Earth and Space Science  Peking University , Beijing 100871,China

Abstract The P-wave and S-wave receiver function analysis has been performed along a profile
which consists of 34 broadband seismographs to image the crustal and upper mantle structure in
east part of North China Craton(NCC). The results reveal that the Moho interface lies at a depth
of more than 30 km below the North China basin and shallows to less than 30 km in the West
Shandong (Luxi) uplift which displays a dome-like shape. This Moho depth jump is roughly
coincident with the transverse location of the Liaokao fault . An obvious uplift of the Moho is also
detected below the Tanlu fault zone, which reflects that the fault may cut through the Moho
under it. The lithosphere-asthenosphere boundary (LAB) is observed ~ 100 km beneath the
Taihang orogenic belt and increases to ~60 km below the Luxi uplift. Farther eastward, it seems
to be shallower beneath the Qingdao region . We also apply the slant-stack method to determine

Poisson’s ratio. The result shows rather uniform distribution of Poisson’s ratio in the Luxi

EE£TB HEZEHAR¥ILETH(90814002,40821062) % .
EER AN R 51987 4 A B BF S A, 32 B S AR b i XRS5 # BF 9% . E-mail : gzpku@ pku. edu. cn
* EIRMEE BRI, 55,1956 4F A, 032, 32 0 DA St A% K i A4 s 25 G 3 b Bk ) B 24 B 5% . E-mail: johnyc@ pku. edu. en



3592 H Bk ¥ B % R (Chinese J. Geophys. ) 55 %

uplift. In contrast, it is much variable in the Qingdao region which is the north part of the Sulu-

Dabie ultra-high-pressure metamorphic belt, implying a more complex evolution history.
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Fig. 1 Tectonics in east part of North China Craton (NCC) and seismic stations distribution in the study region
Red and blue triangles are portable stations from PKU and Institute of Geology and Geophysics, Chinese Academy of Sciences (NCISP),
respectively ; Yellow dots denote the piercing points at 35 km depth for P-to-S converted phases, while purple ones denote S-to-P piercing
points at 70 km depth; A-A’ is P-to-S migration profile and B-B' is S-to-P CCP profile, both two profiles traverse Tanlu Faults Zone (F1,
F2); The C-C' denotes the profile that Chen') used P wave receiver functions migration method to get the depth of LAB in the study
region. The location of Moho depth jump, as shown in Fig. 4 is also marked (black arrow). The bottom inset on the left shows the
tectonic setting of the study region. UHPM: north part of Sulu-Dabie ultrahighpressure metamorphic belt; NSGL: North-South gravity-
gradient line; Black solid circles denote Cenozoic basalts., The top inset on the left illustrates the distribution of teleseismic events used in
P-to-S migration, and its counterparter on the right shows the events used in S-to-P CCP. HB. Huabei Basin, QD: Qingdao region,
LX: Luxi uplift, CB: Cenozoic basalt.
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Fig. 2 Moveout-corrected receiver functions at some stations
Vertical coordinate denotes station names; Coverted (Pms) and
multiple converted phases (Ppps) at Moho are clearly in
Qingdao region while due to the impact of thick sediment in
Huabei Basin Pms and Ppps are all weak,and the direct P waves

in Huabei Basin are also delayed.
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Fig. 3 P-to-S migration images

The migration images for line A-A’, (a) for Pms and (b) for Ppps. F1 and F2 denote Tanlu Fault Zone ,and it seems that the faults have

cut through Moho. Arrows indicate a 10-km-jump at Moho, that Moho depth is about 40 km in Huabei Basin and about 30 km in Luxi

Uplift. and the jump roughly corresponds to Liaokao fault. (¢) Pms and Ppps migration images for the Huabei Basin with modified velocity model.
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Fig. 4 S-to-P CCP images
The depth of LAB in the study region is less than 100 km(a), and beneath the basin-uplift boundary (b) the LAB depth changes from

about 80 km in Huabei Basin to about 60 km in Luxi uplift. In Tanlu Fault Zone (¢), LAB displays an arc-like shape which is similar to

Chen's results [1') (d). LAB seems to be shallower beneath the Qingdao region (e). F1 and F2 denotes the Tanlu fault. The numbers in

images denote ray pathes number.
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(a) Stacking results using H-x analysis in station SE08 and 063. Red stars denote the final results; (b) Distribution of

crustal Poisson’s ratios in Luxi Uplift and Qingdao region. F1 and F2 are Tanlu Fault Zone.
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Fig. 6 Schematic crust and upper mantle structures in east part of North China Craton

Red arrows represents the process of partial melting and upwelling since Cenozoic in this region.
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