Geophysics 224 - 2006
Lab 6 - Zero-offset migration of dipping reflection horizons 

1. Theory:

When seismic data is displayed, it is usually assumed that the wave travels vertically down and back up to the geophone. If the reflector is not horizontal, the true subsurface location is not correctly represented. The true reflecting position can be determined by “migrating” the dipping segment to the position where the ray paths are normal to the reflecting surface.
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When a seismic wave is incident on a sharp object, such as the corner of a fault, interference may result in the object diffracting the wave back to the surface.  The resulting data appears as a dipping reflector where migration of any dipping segment yields the location of the object (fault corner) which produced the diffraction.

The figures illustrate the principle of migration. (A) The dipping reflector C-D on a stacked section (“zero-offset”-section) is migrated to its correct geometry C'-D'. (B) The migration process moves an event (E) by a lateral distance dx and vertically by dt. The dip angle of the event increases from
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. The values for dx and dt can be calculated from the following relationships (for details see the very instructive paper by J. Chun and C. Jacewitz: Fundamentals of frequency domain migration, Geophysics, Vol. 46, 1981):
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= slope of reflection segment on the chart, 
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= average velocity to diffraction corner (fault),

 t= apparent reflection time to the migration point (E on figure (B)).

2. Exercise:

Use the accompanying seismic profile to investigate the prominent curved diffractions associated with the faulting of the main horizons. Select one of these curves. Pick three points along the curve where you can obtain the slope. The average velocity is obtained at the peak of the diffraction curve and is calculated by interpolating between the velocity of 4000 m/s at 1.0 sec. and 4800 m/s at 2.0 sec. Determine the horizontal migration dx and time migration dt for each of your points. Plot the migrated points back on the chart and discuss the results. If the “reflections” are caused by the diffraction of waves off fault corners, your migrations should return to the same point: the location of the fault corner.

The prominent horizons are:

(a)
at about 1.0 sec. - Paleozoic unconformity

(b)
at about 2.0 sec. - Devonian carbonate

(c) at about 3.0 sec. - multiple reflections.
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