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Abstract

Integrated interpretation of geological (seismic and well log) data and modelling applications encompassing
the Northland and Taranaki basins indicates that the offshore Northland Basin has significant potential for
petroleum exploration. Paleotectonic reconstructions indicate that the Northland Basin and Taranaki Basin
likely had similar evolutionary histories, possibly existing as one large basin complex during the late
Mesozoic and early Tertiary as New Zealand rifted from the Gondwana supercontinent. This similarity
stimulated a recent in-depth study of the Northland Basin because of the petroleum potential that may lie
beneath the untested offshore waters.

The complete lack of well control in the offshore Northland Basin forced the use of several indirect methods
to evaluate the basin. Seismic data was correlated with DSDP hole 206 in the New Caledonia Basin, and with
well control in the Taranaki Basin to extrapolate the stratigraphy into the Northland Basin. Gravity modelling
was used to estimate the thickness of sediments beneath the Northland Allochthon and the Lower Miocene
volcanic interval which prevents seismic imaging of deeper strata. Maturation modelling was uséd to predict
the probable thermal maturation history for the possible source facies in the lower Paleogene and Upper
Cretaceous section in the Northland Basin.

Results to date indicate first, that Northland Basin seismic data confirms a similar, but older, stratigraphic
development to that of the Taranaki Basin. A middle Cretaceous “syn-rift* phase is indicated by an
asymmetric graben-fill section exhibiting angular discordance with the overlying Upper Cretaceous and
Eocene-Paleocene “post-rift” sediments. One major difference between the two basins is the increased marine
character of the “syn-rift” sediments in the Northland Basin compared with the dominant terrestrial-lacustrine
nature of the Taranaki Basin “syn-rift” section. Second, the geometry of the Northland Basin is asymmetric
with the thickest sediment fill (up to 12 km, including the Murihiku sediments) lying along the eastern basin . ,
marginin acoast-parallel, narrow trough thatis coincident with the isopach thicks of the Northland Allochthon ~
and Lower Miocene volcanics. To the west of the trough, the sediments thin irregularly over a series of coast-
parallel, horstand graben blocks with the western basin lirhits remaining undefined. Third, organic maturation
modelling shows that the Northland Basin equivalents of knowi hydrocarbon source rock horizons in'the

. Taranaki Basin (Upper Cretaceous “syn-rift” Pakawau Group and “post-rift” Eocene-Paleocene Kapuni
Group) and East Coast Basin (Paleocene Waipawa Black Shale) are fully mature in the thick sedimenttrough
that parallels the coast. Broad areas to the west of this “trough” also indicate that at least the Upper Cretaceous =
“syn-rift” section is in the peak-oil stage of maturity. Confidence in these maturation interpretations was -
provided by the calibration of the Northland Basin paleo heat-flow model with measured maturation data
(vitrinite reflectance) from wells in the Taranaki Basin. Mapping of modelled results also helps to explain
known oil and gas occurrences in the Taranaki Basin.
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