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1-D full-waveform inversion methods have been applied to reflections beneath two an-
ticlines of the Porangahau Ridge system to investigate their fine-scale velocity struc-
ture with respect to the gas hydrate system. Beneath the western Porangahau Ridge,
a strongly-reflective dipping amplitude anomaly extending upwards from the bottom
simulating reflection (BSR) is characterised as comprising a high-velocity zone over-
lying a low-velocity zone. We interpret the high velocity zone as caused by gas hydrate
partial saturation, and the low-velocity zone as caused by free gas partial saturation.
Beneath the eastern Porangahau Ridge, we observe a strong BSR close to the apex
of the anticline. The intensity of the BSR decreases markedly away from the apex
towards the limbs. Eight evenly spaced inversions, spanning∼1 km from the apex
into the western limb, revealed significantly more pronounced low-velocity zones (at
the BSR level) close to the apex compared with further westward. The low-velocity
zones are again interpreted as due to free gas partial saturation. Our results, in particu-
lar the evidence of elevated gas hydrate saturation beneath the western ridge, support
previous suggestions that highly-concentrated gas hydrate deposits on this margin are
likely to be associated with fluid flow focussing.


