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Seismic sounding o anisotropic self-similar sdf-or ganized medium
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1 State Key Laboratory d Lithosphere Brdution , Ingtitute  Gedogy and Geophysics, Chinese Academy o Sdences, Beijing 100029, China
2 China National Offshore Oil Corporation, Tianjin 300452, China

Abdract The multi-scde variation in compostion and anitropy in rocks and minerds may cause
corregponding fractal variations of seigmic velocity hence lead to sdf-organized nmodds. Based on 2-D sdif-
organized nmode swith three layers and the acoudic finite difference method , we invedigeate the seigmic ounding
in the aniotropic sf-dmilar medium to explain the wlcaro verticd or transverse intruson in the earth. We
find ome intereging pheromena. In the horizonta intruson medium, the diffraction and refraction of waves at
randomly digributed inhomogeneities results in a random focusng and ddocusng of wave energy and
consequently results in an increase of the anplitude fluctuation with increasing propageation digances. When the
laterd oorrdetion length increases within the wavdength, focusng of energy will be enhanced. While it
continues to increase beyond the wavdength, defocusng will play a main role and wave energy decreases
gregtly. In the sdf-dmilar media dominated by vertica intruson, diffraction of seismic waves becomes
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moticeable. Moreover , the random anplitudes fortify the reflection energy and the large-scde veocity
backgrounds irfluence the assembling of waves. We d 9 invedigated two-layer random medium like the crug ,
the result shows that sei amic recordingsfrom different layers carry sef-organized characterigics of corregponding
layer. Therefore, we can detect the characterigics of the earth in the fidd data.

Keywords 2D sdf-organized nodds, Anisotropy , Laterd intruson, Verticd intruson
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