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Abstract We apply a receiver function poststack migration method to teleseismic waveform data
received by portable broadband stations, and obtain crustal and mantle transition zone structural
image beneath the northeast boundary region of the North China Craton and adjacent areas. The
result shows that the crustal thickness of our study region displays significant lateral variations.
On the northwestern side of North-South Gravity lineament, the crust is thicker, averaging
38 km in Xingmeng orogenic belt, whereas in Yanshan belt, Songliao Basin and Liaodong

anteclise, which locate on the southwestern side of North-South Gravity lineament(NSGL) , the
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thickness of crust is much thinner (30~35 km). This feature probably indicates that the crust of
the opposite sides of the NSGL might have been destructed and thinned to different degrees
during late Mesozoic to Cenozoic. The structural image of mantle transition zone reveals some
topographic lateral variations of the 410 km and 660 km discontinuities. Between longitude 121°
and 122°, there are double discontinuities at depths of 660 km and 690 km. FEast of longitude 122. 5°,
the 410 km discontinuity depresses 5~ 20 km, and the 660 km discontinuity uplifts 5~15 km,
resulting in a 10~20 km thinner than global average mantle transition zone which reflects a warm
lower uppermantle environment. We suggest that the Pacific subducted slabs were trapped in
mantle transition zone between longitude 119° and 122° and didn't reach the west of longitude
118°; With the increasing of slab materials in mantle transition zone, part of the slab might have

sunk into the lower mantle to the east of longitude 124°, which would cause a small-scale

convection and generate hot upwelling.
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Fig.1 Tectonic map of study region and distribution of stations and data

Dashed lines in black mark the boundaries of different parts of North China Craton. Dashed line in white marks the boundary of Yanshan
belt. White thick line represents North South Gravity Line (NSGL). Red lines (A-A" and B-B') represent two imaging profiles. Locations
of 60 NCICP broadband seismic stations are shown in blue triangles. Piercing points of converted P-to-S phases at 410 km and 660 km
depths are shown in yellow and black dots. respectively. Rectangle marks the area where the receiver functions are stacked for profile B-B'.
Red dots in the right inset map show the epicenter distribution of teleseismic events used in this study. Lines in the left inset map denote

the depth contours of the subducting Pacific slab.



11 A A A ST E R I T T 408 X 3t 7 A 3t W A 4 Y T BE TF Y 63

Pus PpPs Pyios Pisos
T T T T T T T

80

70

A

50

by

40

30 -

Kl 2 NEOO & uli 4l 5% v B HE 21 19 42 050 o B0 fin i 4R
B — % NI AR B R B H S ~ 8 TE Y 2 R B S W A o
B B 3 A R AL 2108 S22k 4 Sl R R R I AR B — P Y
iy 52 3 AR R DTSR 32 km 410 km T 660 km PR JE 1) Ps
e BIE B I i (A SE R RIR PpPs 22 UC S S I Y BIIE B i

PR IR AR [ g 0. 03~0. 5 Hz.
Fig. 2 Stacked receiver functions of NE0OO sorted
by epicentral distance
The number of receiver functions in each stack is ~ 8. The
vertical arrangement of these stacks reflects the distribution of
epicentral distances. Red lines represent theoretical arrival
times of Ps phases converted from depth of 32 km, 410 km and
660 km, respectively; The blue line represents theoretical
arrival time of PpPs multiples. The receiver functions are

filtered with a frequency band of 0. 03~0.5 Hz.
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Fig. 3 Receiver function migration images for profile A-A'
(a, b) using Ps phases with frequencies of 0. 03~1.0 Hz, (¢, d) using Ps multiples with frequencies of 0. 03~0. 35 Hz and (e, ) using

PpPs multiples with frequencies of 0. 03~0. 35 Hz. (a, c, e) are constructed based on 1D average velocity model for northern Chinal'7 1),

(b, d, ) are constructed based on 2D velocity model which takes into account lateral heterogeneities in crustal structuret!z],
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Fig. 5

Receiver function migration images for profile B-B'

(a) Numbers of receiver functions in the bins (red lines) and bin widths (blue lines) used in the CCP stacking at 410 km and 660 km

depths; (b) is constructed based on 1-D average velocity model. (¢) is obtained by incorporating the 2-D crustal structure. Both images

are constructed from receiver functions with a frequency range of 0. 03~0. 4 Hz. Dashed lines mark the 410 km and 660 km depth.

Bl

1 1 1 1
117°E 118°E 119°E 120°E

1 1 1
121°E 122°E 123°E 124°E

P 6 BB I b i % 40 5 R

R 5 X sk 1R 26 AR ) 0 36 A B i R (0. 2, 025, 0.3, 0.35, 0.4,

ArERER AL SIEUR L B Yuan® R A5 () b 5 7 e i J5L BE T HL

0.5 Haz) 7575 21 A 3th #8480 JE2 38 1% 22 DX W] 20 € 0 ol €8 1B 2%
PR R LR SRR A BROT 14 3 W e A JEE B (TASPO 1 ARRITIST)

Fig. 6 Thickness of the mantle transition zone for profile B-B'

The shadowed area represents the uncertain range of mantle transition zone thickness by using different frequency content of receiver

functions (0.2 Hz, 0.25 Hz, 0.3 Hz, 0.35 Hz, 0.4 Hz, 0.5 Hz). Red and bule lines represent thickness range of the mantle transition

zone from Ai et al. [2*) and Li and Yuant), respectively. Black dashed line denotes the global average thickness of the mantle transition

zone (IASP91L18)),
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