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Estimation of strike-slip fault location by means of gravity gradient
tensor
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In general, it is difficult to detect a pure strike-slip fault location using gravity anomalies, because the pure
strike-slip fault motion does not make a structural boundary with conspicuous density contrast. In this
study, we suggest a new method to estimate the location of the strike-slip fault using gravity gradient
tensor.

Because if there is a fault under the surface, gravity anomalies change at that location, gravity survey has
been employed well to estimate the fault location. In order to clarify the spatial changes of these gravity
anomalies, their horizontal gravity gradient and vertical gravity gradients have often been employed.
Structural sudden change such as fault structure is called edge, and the horizontal gravity gradient and
the vertical gravity gradient which extract the location of the edge are called edge emphasis method. In
recent years, more sensitive edge emphasis techniques such as TDX, ILP, CLP and THVH have been
researched and developed (e.g., Cooper and Cowan, 2006; Ma, 2013; Li et al., 2014; Zhang et al., 2014).
However, since these are aimed at extracting structural boundaries with density contrast, they will not be
suitable for estimating the location of a strike-slip fault. It will be difficult to estimate its location by an
independent use of them at least.

In this study, we first estimate the gravity anomaly and each component of gravity gradient tensor due to
the strike-slip fault motion by dislocation modeling and tried to develop an extraction method of the
location of the strike-slip fault by combining existing edge emphasis method. We assumed that gravity
anomaly and each component of the tensor are formed by an accumulation of the gravity and gravity
gradient changes due to fault motions. As is well known, effects of height change and density change due
to faulting contribute in the gravity change. Since the effect of height change is corrected as the free-air
correction when we obtain gravity anomaly and gravity gradient data, we can consider that observed
gravity anomaly and each component of the tensor are results of accumulation of density change due to
the fault motion. The effect of density change due to the fault motion has been formulated already by
Okubo (1992). We employed Okubo's formula to obtain the theoretical gravity anomaly caused by the
strike-slip faulting. Each component of the gravity gradient tensor was obtained from the theoretical
gravity anomaly by Mickus and Hinojosa's method (Mickus and Hinojosa, 2001).

We used these data and attempted to suggest a new method to estimate the location of the strike-slip
fault. As a result, it was found that the location of the strike-slip fault will be detectable by combining TDX
and horizontal gravity gradient.
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