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Abstract We obtained the crustal thickness and average crustal V,/V ratio along the profiles
across the Liaodong anteclise, Yanshan belt and Xingmeng orogenic belt using H-x stacking of
receiver functions. The result shows that the average crustal thicknesses of these three tectonic

units are 32, 33 and 35km, respectively, indicative of slight differences, and display distinct

EE£TE HEZEHARF¥ILA (90814002,90914011) Al b [H [FH KL I 5 B “ I B A 5255 5 42 5”7 (SinoProbe-02) ¥ Bf.
EEZER-N AWM. P . 1984 4F4 4, FEMNFTE I, E-mail: weizigen @mail. iggcas. ac. cn



2800 Hi Bk ¥ PR 2% i (Chinese J. Geophys.) 54 %

transverse variations in the crustal structure. The crust is thicker in the middle and thinner on
each side in the Liaodong anteclise, whereas the thickness of the crust varies smoothly in the
Yanshan belt. In the Xingmeng orogenic belt, the crust thickens sharply from southeast to
northwest near the Solonker suture. The V,/Vyg ratio also fluctuates obviously in the study
region. In particular, it varies laterally in the Yanshan belt and increases markedly nearby the
boundary area between the Yanshan belt and the Xingmeng orogenic belt (near the north-south
gravity lineament (NSGL)). However, the V;/Vy ratio is relatively low and has no much change
in the Xingmeng orogenic belt. The distinct crustal structures between the Yanshan belt and the
Xingmeng orogenic belt are probably indicative of a more intense crustal modification in the
Yanshan belt compared with the Xingmeng orogenic belt during Mesozoic-Cenozoic time.
Significant changes in the crustal structure roughly coincide with the NSGL. This together with
the concordant change in the deep lithospheric structure observed previously suggests that the
NSGL may be a lithospheric-scale intra-continental tectonic boundary, the opposite sides of which
may have evolved differently in the Phanerozoic. The thickening of the crust in the Xingmeng
orogenic belt (near the Solonker suture) and the LLiaodong anteclise appears to mirror the surface
topography, and corresponds to relatively stable V;/V ratios. This feature probably indicates

relatively even Phanerozoic modifications of the crust in each region, resulting in minor lateral

variations in the crustal structure and components at the present time.
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Fig. 1 Study region,stations and earthquakes distribution
Solid circles show the locations of the stations used, different colors indicate different data quality (see legend). Black line shows the
northern border of the North China Craton and white line denotes the North-South Gravity Lineament. The earthquakes distribution is
shown in the up-right inset. The spatial ranges of the Solonker suture and Yanshan Belt (outlined with black dots) are from Xiao et al. 20

and Zheng et al. (197,
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Fig. 2 Receiver functions sorted by epicentral distance and H-¢ stacking results for

representative stations belonging to ‘good’, ‘fair’, and ‘poor’ categories, respectively

Red lines in the upper panels give the theoretical arrival times of different phases. Different colors in the lower panels denote different

normalized stacking amplitudes; Crosses and black ellipses represent the best estimates of crustal thickness and Vp/Vs ratio and the 95%

confidence intervals.
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Fig. 3 Planar view of the crustal thickness and V}/V ratio (A) and comparison (B)
of altitude, crustal thickness, V;/Vy ratio and
lithospheric structure (b4, b8 modified from Tang et al. ' and Li et al. ['*), respectively) along the two profiles.

Fig A different colors represent different values and yellow rectangles indicate the locations where the lithospheric thickness varies rapidly
[9:12] " Fig B: grey long bars and green short bars (b1,b5) show tectonic boundaries and the North-South Gravity lineament, respectively.
Black dots and blue lines (b2,b3,b6,b7) represent the values of crustal thickness and Vp/Vg ratio and their errors estimated from H-x
stacking. Red solid dots (b2) are the Moho depths by Zheng!?! using waveform inversion of receiver functions. Red ellipses mark the areas
where Vp/Vs ratio (b3,b7) and lithospheric thickness (b4,b8) change sharply. Black solid lines give the lithosphere-asthenosphere boundary

along the profiles.
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Fig. 4 Crustal thickness versus Vp/Vy ratio
Asterisks, circles and crosses are for the Xingmeng Orogenic
Belt, Yanshan Belt and Liaodong Upwarp, respectively. The
symbol size denotes the data quality (the bigger, the better).
Blue and red solid symbols give the results around the North-
South Gravity Lineament and Solonker suture zone, respectively.
The two yellow circles represent the results for stations 217 and
218. Ellipse, rectangle and polygon outline the ranges for the
Liaodong Upwarp, Yanshan Belt and Xingmeng Orogenic Belt,

respectively.
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