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only) distortion model at periods longer than 50 s; the resulting principal responses are 2D in 
form. It is not possible to fit a frequency-independent model of either type at sites 016 or 019. 

6. Conclusions 

Models of the Earth based on MT data are, at best, only as good as the quality of the regional 
responses derived, and are functionally dependent on knowing the class of the underlying regional 
structure (e.g., 2D versus 3D) gleaned from the raw impedance tensor estimates. We have shown 
that superior estimates, particularly of errors, can be determined from MT data, and that careful 
study of these data for distortion effects can indicate period bands appropriate for adopting an 
electric-only distortion model, or an electric and magnetic field distortion model. 

The re-processed data from the BC87 sites show that local 3D distortion of a 2D regional 
conductivity structure is a poor universal description of the responses, but does serve well for 
some sites over fairly broad period bands. The failure of that model probably results from a 
breakdown of the basic assumptions that control its validity. In particular, for all sites on the 
Nelson batholith there is a change in regime at around the period of the inductive scale size of the 
body, or around 3-5 s for the 50 by 150 km body of 15,000 Om resistivity. It is unlikely that the 
background electric field will be uniform over such a large 3D body embedded in a regional 2D 
earth. The inadequacy of a distortion model to describe the large-scale batholith effects is most 
apparent by comparing the on-batholith responses (000 and 004) with the off-batholith one (006). 
At sufficiently long periods the responses should be the same, and they are decidedly not. In 
addition, as noted by Jones (1993), early studies suggest that the regional conductivity structure 
is 3D rather than 2D. 

An important use of, and advantage from, applying decomposition methodology to the data 
is that one obtains a guide to suggest the level of misfit when modelling the regional responses by 
a 2D code. If the decomposition model only fits the data to a X2 of say 100, and the typical phase 
error is 10

, then the decomposition model is fitting the data to 4-50 on average. Accordingly, 
there is little sense fitting a 2D model to any smaller level of misfit, as one is then probably fitting 
artifacts of the 2D parameterization of the 3D real Earth, rather than real 2D structure. 

One note of caution that this study reinforces is that clearly one should not routinely apply 
decomposition analysis without thought. Care must be taken to assess the fit not only in statistical 
terms but also visually (e.g., Figs. 4 and 8) to ensure that all significant features of the data are 
described by the model. 

The BC87 data were acquired by Phoenix Geophysics Ltd.; Gerry Graham and George Elliot ensured 
as high a data quality as possible. This work was supported at WHOI by the Office of Basic Energy 
Sciences, US Department of Energy. This is Woods Hole Oceanographic Institution contribution 9165, 
Geological Survey of Canada contribution number 28195, and Lithoprobe publication number 730. 
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