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Abstract

In various papers on magnetic exploration, a number of the analytical and numerical methods for
modeling magnetic bodies by forward modeling have published so far. Especially, numerical analysis
presented by Talwani (1965) is widely used when we estimate the underground structures such as dykes,
mineral deposits, faults and so on. Although this method can calculate the arbitrary shapes by dividing them
into laminae, the calculation is solved by using numerical integration, not analytical integration. The purpose
of this paper is to develop new method for calculating magnetic anomalies due to complicated shapes of
magnetic bodies by analytical calculation. Therefore, we developed a calculation for the arbitrary hexahedral
model which can handle various shapes of magnetic bodies by using Gauss divergence theorem and
coordinate transformation. This hexahedral model is effectively used for estimating the underground
structure better than rectangular model. Moreover, we made the forward modeling program of 3-D
hexahedral model. We also performed the modeling of geological structure to compare the theoretical values
with the observed values. As an example to model the geological structure, we focused on the intrusive rock
at a quarry site in Daisen city, Akita prefecture. The theoretical values showed a good correlation with the
observed values, which confirmed validity of our newly developed computation.
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Fig.1 Schematic of 3-D hexahedral model.
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Fig.2 (a) Hexahedral model in O-xyz, 3-D
space. Red color represents the
quadrangular  facet model and
observed point.
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(b) Schematic of hexahedral model using rotation
matrix. Since the quadrangular facet model
and observed point of red color are same
relative positional relation with (a), magnetic
anomalies due to (b) are the same as those of

(a).
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Fig.3 The outcrop intruded by dacitic
lava. Intrusive rock is toward the
direction of West North
West-East South East.
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Fig.4 Schematic of survey area.
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Fig.5 Distribution map of magnetic anomalies obtained in survey area. Contour interval is 5nT.
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(@) Upper figure: Calculation result
compared theoretical values and
observed ones on LineA. Lower
figure: Intrusive rock model.
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