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Seismic scattering and reverberation, Kaingaroa plateau, Taupo Volcanic Zone,
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Abstract Seismic data recorded by a two-dimensional
geophone array on the Kaingaroa plateau of Taupo Volcanic
Zone, New Zealand, are analysed to examine the nature of
seismic coda in the region. Analysis of the array data using
semblance techniques can identify arrivals with distinct
propagation direction and apparent velocity and, in
particular, scattered waves associated with heterogeneity in
the near-surface layers. The analysis shows source-related
reverberation, which is believed to be associated with the
presence of low-velocity layers of breccia and tuffs beneath
the experimental site. Synthetic seismograms calculated
using a porous-elastic formulation of the wave-equation
show that such scattered energy may play a large part in the
degradation of seismic reflection data collected in the region.
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INTRODUCTION

Seismic reflection data collected in the Taupo Volcanic Zone
{TVZ) of North Island, New Zealand, are usually of poor
quality, in common with most seismic data collected
elsewhere on volcanic-covered terrain (e.g., Snake River
plain, Young & Lucas 1988). The problem has variously been
attributed to side-scattered energy from near-surface
heterogeneities, efficient P-to-S wave conversion, high
attenuation of energy in the poorly compacted surface
rhyolite pumice and tuff layers found throughout the region,
and noise generation from geothermal areas. Problems of
high attenuation of seismic energy in the region were
recognised early on in seismic refraction work (Modriniak
& Studt 1959; Hochstein & Hunt 1970). More recent
refraction surveys investigating upper crustal structure
{Robinson et al. 1981; Stern & Davey 1985) used deep-water
shotpoints and low-frequency response micro-earthquake
recorders to attempt to reduce the effect of the attenuation.
Surface seismic reflection studies such as those by Henrys
(1987) and Bannister (1992, 1993) have investigated the
seismic noise problems associated with the near-surface
material, and have highlighted the effect of P-S wave
conversion at the base of the surface layer, and the advantage
of placing explosive shots beneath the unsaturated pumice
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and tuff surface layers. Most recent seismic reflection
surveys in the TVZ have involved deep shotholes and large
charge sizes, but without notable success.

This paper examines explosive-generated seismic wave
data recorded by a two-dimensional array of surface
geophones placed on the Kaingaroa plateau (Fig. 1), to
examine the nature of seismic coda in the TVZ and the
interaction of the seismic waves with the near-surface layers.
The advantage of array data is that it provides spatial as well
as temporal sampling of the wavefield, so that arrivals with
distinct propagation direction and apparent velocity can be
identified. Such an identification means that scattered waves
associated with heterogeneity in the near-surface layers can
be specifically examined. If such energy is generated at
significant amplitudes, it may play a large part in deter-
iorating seismic reflection data. These data from Kaingaroa
have been analysed using multi-dimensional signal
processing techniques that are normally used in the analysis
of earthquake array data, calculating semblance as a function
of time, azimuth, and apparent velocity. The results offer
insight into some of the problems with seismic data collected
in the TVZ.
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Fig. 1 Location of the seismic array experiment (solid bar) on
the western edge of the Kaingaroa plateau, on the eastern margin
of the Taupo Volcanic Zone. NBR 1, 2 and 3 indicate three
stratigraphic drillholes.






