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Introduction Seismic Reflection Data

The recent Crown Minerals DUNOG seismic reflection survey greatly
improved imaging of sedimentary successions and basement

The inset box shows reprocessed line Hunt B2-14, for comparison, intersecting line

Seismic line DUN06-13 DUNO06-13. The DUNO6 survey has nearly doubled the effective imaged depth in the

_ _ ) _ _ _ 0 study area revealing asymmetric rift geometries and deep half grabens. The 'mid- —
configurations in the Great South Basin. Geometries newly imaged | crustal detachment' is assumed and was used to restore interpreted listric faults.
by the survey are predicted to have strongly influenced many = : _ ————
aspects of resident petroleum systems. Understanding these [EEE e e 2
geometries will be critical to exploration. R e e e = e i
We show our seismic interpretation of seismic line DUN06-13 ( right) TR S At e R T e i et e N e et T T R
and a series of 2DMove structural modelling panels (below right) that R A Wivarg e R L e A G e e
we developed to test the seismic interpretation. The panels depict PR S e R g e T o B S TR | e R S e
restoration of part of the basin back to the Cretaceous or possibly NSl i e A e s T Tagp vt e N T S S L e e e e e
earller Whlle we aCknOW|edge that the SelsmIC |nterpretat|on Of : S — == e e s - L ESad -SSR STy et eIt e S g AR NS Ao ¢ T R R RS e S F L A s Ly P L T e
SEGY data are typically non-unique, our modelling suggests that this - ~150 km >
particular interpretationis structurally valid for this seismicline. |
: s 7p 710 AT 1730 AT
o = WV 97 1 Doneding® | Bagin | © {
AP L T oTadpudy e S 0 =
R AN y R ,{.. NP S— }“B(lullﬁ}?" SN
5 Wi 2 'h;) : y T 1 .
S %?.\L\_MA ll()llg}] Set_:ondstwo—wc:ytime . . .
S Y/ e Seismic Interpretation
¥ /) Tt 7 e /K - S | S Greater depth of imaging has apparently revealed asymmetric rift
W Stewart Is. | o P ) || ot Crmacuous e & ransgressie ] smanseons iy devstering s | geometries and deep half grabens in seconds two way travel time (TWTT).
v/ T°r°a1 W' & e — s i The “mid-crustal” detachment Horizon ages below the “Cretaceous
N  DUNO06-01 0" N #y 1§ i | S s M Terrestrial and Transgressive” level are speculative and need testing.
' — | Structural Modelling Results
B o, This restoration sequence is developed from a 150 km-long model simplified from the interpretation above. Horizon ages below the
o Hurtf X6 |/ 5 “Cretaceous Terrestrial and Transgressive” level are speculative and need testing. The modelling suggests that the majority of finite
wotsp e Ad & | extension accumulated very early in the basin history. The finite extension factor on DUN06-13 is about 1.3, although that number
Aoy | | Adstreia needs tested on adjacent parallel lines. Line DUN06-01 (see map), at a high angle to DUNO06-13,records less extension, with an e factor
. 708 N S VAN / just under 1.2. Given the apparent sediment thickness, half graben asymmetry, and heterogeneously distributed strain, mapping the
l @Al (o e B M So, N . . . . . . . . . . . .
\CampDCi | Nelsland 3D rift geometry would provide valuable insight to the predicted distribution of sediment facies and likely source rock accumulations
P AN e (e.g.Lezzaretal 2002).
Kilometres ! T
0 25 50 75 100125 | | {j KEY
NW Neogene Eocene Late K - 'Marine' . '‘Early K' Basement (deforming) S E
Map OfStUdy area. Thered lines are the DUNO0G survey with thick red line indicating the O“gocene Paleocene Late K . K ‘Terrestrial & Transgressive' . 'Ear|y K and/or Jurassic' Basement (pinned)

location of line DUN06-1 and DUNO06-13.The dashed black line represents the
approximate boundary of Great South Basin.
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Structural modelling workflow showing key steps. Though not highlighted, depth
conversion was performed in 2DMove using a velocity model provided by G. Maslen

(personal communication). Faults were restored with the fault parallel flow algorithm _ I

with satisfactory results. Relatively large asymmetric scarps were left following R ' . - -
backstripping and restoring of the deepest sediments. These were restored in the final - - —No

restoration panel at right. The result, at bottom right is speculative. Paleocene e=0% of total e
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Extension had largely waned by this panel

Study Predictions

L ate Cretaceous “Marine” e=0.8% of total e

Facies distribution a function of imaged geometries

Basin history and structural evolution have implications for
distribution of deeply-buried sediments, including source and
reservoir facies, which were previously unrecognised on older
seismic data (e.g. Carretal 2003).

Rift asymmetry affects basin evolution

Asymmetric crustal structure will have likely affected heat flow
distribution, and ultimately the generation and expulsion of
petroleum from source sequences.
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Late Cretaceous “Terrestrial & Transgressive” e=13.0% of total e

Deep rift geometry affects petroleum migration

The large, asymmetric, dipping growth strata wedges and relatively
well constrained listric faults have strongly influenced regional
hydrocarbon migration, focussing and trapping.
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Charging depends on new geometric model

The two primary previous play types, drape-folds and inverted fault
anticlines, are critically dependent on newly imaged asymmetric
geometries.

DUNO6 Survey-a good investment
The DUNOG seismic survey has significantly enhanced the potential
for the discovery of billion barrel oil fields and multi-TCF gas fields in
Great South Basin by imaging, for the first time, the deep rift
structure andriftfillin the study area.
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Model step with greatest incremental extension
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Speculative restoration of asymmetric “scarps” (above) results in two “regions” of differing crustal thickness.

Part of this work is published as Uruski, C.I.; llg, B.R. 2006 Preliminary interpretation
and structural modelling of DUNQOG seismic reflection data from Great South Basin,
offshore New Zealand: GNS Science consultancy report 2006/233. iii, 46 p.

Cumulative finite extension (including residual scarps)

Finite extension factor including restored “Basement” scarps e=1.33
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