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ABSTRACT

The study area (3D Karewa) is located in the Northern Taranaki Basin, the
western side of the North Island, offshore New Zealand. A large growth fault (Karewa
Fault) oriented from north to south is located in the subsurface. This led to challenges
when building subsurface models especially in greater depths. Mangaa C-1, the
reservoir sand, has a 12m thickness that is confirmed by the well Karewa-1 core
samples. This field is not producing field and Karewa-1well does not converted to

production well.

This study is focused on the improvement of the qualitative interpretation of the
study area. It is comprised of four major steps: (1) well log conditioning and rock
physics analysis, (2) qualitative seismic interpretation, (3) model-based deterministic
inversion, and (4) porosity and lithology prediction. Well log conditioning and rock
physical analysis were carried out using the well Karewa-1. Well logs were conditioned
from the problems due to casing settings, unusual spikes, and spurious data. Logs such
as the RMS porosity log and shear sonic velocity logs were estimated. A qualitative
seismic interpretation was done based on picked six marker horizons to map the deep

subsurface image for structural analysis.



For the subsequent inversion analysis, an ‘adaptive approach’ was taken for
seismic-well ties as checkshot data was not available. Sonic log was used for depth to
time conversion in this approach. The wavelet used for inversion was extracted from the
seismic data and a phase rotation was applied to get a symmetrical cross correlation
function of the synthetic and the seismic traces. The low frequency model is significant
to transform the seismic derived relative acoustic impedance values to absolute acoustic
impedance. The post-stack deterministic inversion was based on a constrained model-
based inversion. The final acoustic impedance results were used to improve the
qualitative interpretation by extracting the acoustic impedance distribution on horizons
surfaces. Seismic attributes were also used to validate the distribution of acoustic
impedance and geological features. Effective porosity was estimated based on the
acoustic impedance distribution from the inversion results using the relation between
the acoustic impedance and effective porosity logs. Finally, lithology distributions were
predicted for horizons based on the acoustic impedance and effective porosity

distributions where the well logs responses at the well location are used as ground truth.

The results of this study show that the improvement of qualitative interpretation
is mostly dependent on acoustic impedance distribution from the inversion technique
between picked horizons. This study is based on post-stack seismic inversion. The
effect of fluid cannot found in inversion results. Uncertainties remain in effective

porosity estimation and lithology prediction.



