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Abstract: The North China Craton (NNC) is a typical rejuvenated craton in the world. For this reason, the

lithospheric effective elastic thickness (T,) and its anisotropy are important to understand the deformation

mechanism of the NNC as well as its tectonic structures. In this work, we apply the Fan wavelet method to

compute the coherence between the topography data with spatial resolution of 30” X30” and the Bouguer

gravity anomalies derived by free air gravity anomalies, and further calculate the effective lithospheric thickness

and its anisotropy based on Forsyth’ s theory and a orthogonal 2D thin plate model. The results show that: (1)

Big isotropic T, variations can be observed between the eastern, central and western parts of the NNC: high T,

regions mainly concentrate in the Ordos Block and Huanghe-Huaihe Basin; in central NNC, the North-South Gravity
Lineament and west part of Shandong province, T, is relatively low, with typical value of 10—~25 km; across the

Tanlu fault, T, varies dramatically, the T, value in the west side of Tanlu fault is much smaller than that in the

east side. Based on this phenomenon, we speculate that the Tanlu fault may play an important role during the
deformation process of the North China Craton. (2) The pattern of T, anisotropy distribute unevenly between

different regions inside of the NNC, and the earthquakes mainly occurred in the areas where the directions and

the magnitudes of T, change dramatically. (3) Based on the comparison between the SKS seismic anisotropy and

the T, anisotropy, we argue that the deformation of the Alashan block in the western NNC is coupled from the

deeper depth to the surface, and the T, anisotropy in the Ordos block is belong to the fossil anisotropy which is
originated from the historic tectonic movements. In the Shanxi rift, the directions of the weak T, axis is parallel to

the fast axes of SKS splitting data, and in the south end of the Shanxi rift zone and the Qinling-Dabie orogen, the

two kinds of axes are perpendicular, based on the tectonic environment of these regions, we think this kind of

coherency and discrepancy may due to the upwelling of the hot materials under the Shanxi rift zone. Generally

speaking, the pattern of T, anisotropy is not in good consistent with the tectonic stress field at present, which is

an strong evidence that the tectonics in the NNC is very complex.



