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ground EM surveys and drillings. They show similar
results,

Inversion of Vertical Magnetic Dipole Data over a
Layered Structure

W. E. Grexn, Jisoo Rvv, W. J. PEeEpLES, AND
S. H. Warp

An application of the generalized inverse theory to
the inversion of measured vertical and horizontal
magnetic field components scattered by a lavered
earth in the presence of a vertical magnetic dipole
illustrates the several advantages the inverse technique
has over the conventional curve-matching techniques
normally "employed in geophysical-exploration inter-
pretations. In particular, it provides four important
results: (1) a method of direct interpretation on the
data which, in the overconstrained case, results in sev-
eral least-squares solutions; (2) a means to establish a
statistical evaluation of the parameter resolution; (3)
a basis for posing the interpretation model in a sto-
chastic framework wherein a covariance matrix of in-
put errors may be used to estimate the effect of input
noise on parameter resolution; and (4) ‘a method of
optimizing experimental design wherein the optimum
choice of source frequencies and source-receiver sepa-
rations can be made from an examination of both the
information density matrix and the reselution matrix.

Electromagnetic Finite Difference dodeling

Rovy J. GREENFIELD

The types of partial differentiai equations which
govern scaler-wave propagation, electric-current flow,
and electromagnetic induction phenomena will be dis-
cussed. These equations together with their associated
boundary conditions can be expressed in terms of
finite difference formulas. Some of the methods of so-
lution will be sketched, and the concept of stability
will be stated and illustrated by examples.

Radiation from en Explosion i o Nonuniformly
Prestressed Medium

AxNiL GROVER

It is known that both an increase of the cavity size
and rupture propagation from an explosion in a pre-
stressed medium will release strain energy stored in the
initially strained material, thus affecting the seismic
radiation field. Under uniaxial tension, a distribution
of shear stresses was produced in the rhomboid-
shaped Plexiglas plate. The static stress analysis was
done by the photoelastic and analytic methods. A cy-
lindrical explosive charge was usec. as a source to gen-
erate seisntic waves. The termination of the crack
propagation produced a detectable secondary seismic
arrival, corresponding to the stopping phase. The di-
rection of cracks corresponded to the theoretically
computed average orientation of the maximum shear
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opment of Geothermal Resonrces
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hypocenters are either clustered or occur along lineyiysical data are under inter
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should aid in the exploration for geothermal resources
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