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Distribution of the sedimentary basins in New Zealand, and
the location of the study area (black rectangle) in the Taranaki
Basin (GNS Science, 2013).

(A) General structural geology of the study area in the
Northern Taranaki Basin, New Zealand (Modified from New
Zealand Petroleum and Minerals, 2013); (B) The study area
with the available 3D and 2D data (Source: New Zealand
Petroleum and Minerals, 2014 data pack).

Schematic chronostratigraphy of the Taranaki Basin (Source:
Kroeger (2012), modified from King and Thrasher, 1996).

Uninterpreted and interpreted vertical seismic section of 2D
line P95-118 along depositional dip (See. Figure 1.2 for
location). a) Uninterpreted seismic section from the Karewa
3D seismic, shows well-defined progradational sequnces of
the Giant Foresets Formation. b) Same seismic section shows
interpreted horizons and two main growth faults, Karewa and
Mangaa, named after Morley and Naghadeh (2016).
Evolution of sequence stratigraphic approaches (Catuneanu et
al., 2011).

Nomenclature of systems tracts, and timing of sequence
boundaries for the various sequence stratigraphic approaches
(Catuneanu et al. 2011).

Stratal stacking patterns related to shoreline trajectories (from
Catuneanu et al. 2010).

Model-independent versus model-dependent aspects of

sequence stratigraphy.

Page

11

13

14

15

16



Figure 1.9

Figure 1.10

Figure 2.1

Figure 2.2

Figure 2.3

Figure 2.4

Figure 2.5

Figure 2.6

Figure 2.7

Figure 2.8

Figure 2.9

Schematic representation of a MTC and the likely occurrence
and associations of kinematic indicators relative to the various
domains.

Schematic depiction of the two main types of submarine
landslides according to their frontal emplacement: (a)
Frontally emergent landslide. (b) Frontally confined landslide
(Source: Frey-Martinez et al. (2006))

Base map shows 3D and 2D seismic data available from the
New Zealand Petroleum and Minerals 2014 data pack. The
majority of the 2D lines trend NNE-SSW and WNW-ESE,
with average line spacing around 750-1000 m.

3D seismic line (IL 1171) with gamma ray log showing
interpreted horizons and key stratigraphic markers

Summary of research workflow

Type of stratal terminations (Catuneanu, 2006, modified from
Emery and Myers, 1996)

Example of the variance attribute showing fault highlighted by
red arrow. (Pigott et al. 2013)

Internal reflection patterns (modified from AAPG Memoir 26)
and some examples of seismic descriptions (modified from
Hart, 2011).

The effect of thin bed tuning in different frequencies
(Laughlin et al., 2002)

An example of frequency decomposition and RGB colour
blending workflow (McArdle and Ackers, 2012).

RGB frequencies are selected within the seismic bandwidth;
minimum (red), middle (green), and maximum (blue) of the

amplitude spectrum.
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Figure 3.1

Figure 3.2

Figure 3.3

Figure 3.4

Figure 3.5

Figure 3.6

Figure 3.7

Figure 3.8

Figure 3.9

Figure 3.10

An interpreted dip section (Inline 1171) shows a small closure
of the pre-kinematic sequence (H1) formed by reactivation of
deep seated fault.

Time structure map of two horizons affected by the Karewa
fault. A) Pre-kinematic sequence B) Base of the syn-kinematic
sequence of the Karewa Fault

A) Amplitude time slice at 1269ms (TWT) through the
interval of MTC B) Time slice at 1269ms (TWT) through
variance cube.

Time structure map of the base of the MTC (horizon 4) within
3D seismic showing the general geometry of the MTC.
Seismic section of IL 1171 showing the general geometry and
elements of kinematic indicators identified in the study area.
Vertical seismic section of IL 1231 show compressional
structures of mass transport complexes deposit.

Seismic section of P95-118 at the southern part of the study
area showing bold stacked succession of the GFF. A) 13
interpreted bounding horizons including seafloor. B) 14
sequence units were identified in the Pliocene-Recent
prograding facies.

Seismic section of CNL 95B-038 in the middle of the study
area A) 13 interpreted bounding horizons including seafloor
B) 14 sequence units identified in the Pliocene-Recent
prograding facies.

Time structure maps of mass transport complex (MTC): A)
Horizon 4 (base surface of the MTC), B) horizon 5 (top
surface of the MTC).

A) Time structure maps of horizon 6 (H6), B) an RGB
spectral decomposition of 14-, 32-, and 54-Hz and similarity
opacity blended.
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A) Time structure maps of horizon 7 (H7), B) an RGB

spectral decomposition of 14-, 32-, and 54-Hz and similarity

opacity blended.
A) Time structure maps of horizon 9 (H9), B) an RGB

spectral decomposition of 14-, 32-, and 54-Hz and similarity

opacity blended.
A) Time structure maps of horizon 10 (H10), B) sweetness

attribute map showing bright spot in high sweetness value.

Wireline characteristics of Karewa-1well intersect with
IL1171

Seismic section showing reflection characteristics of unit 1
(SU1) and the shelf edge trajectories.

Seismic section showing reflection characteristics of unit 2
(SU2) and aggradational shelf edge trajectory.

Seismic section showing reflection characteristics of unit 3

(SU3) and ascending shelf edge trajectory.

Seismic section showing reflection characteristics of unit 4

(SU4) and normal descending progradational trajectory of the

shelf edge.

Seismic section showing reflection characteristics of unit 5
(SU5) and aggradational to progradational shelf edge
trajectories.

Seismic section showing reflection characteristics of unit 6
(SUB).
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Seismic section showing reflection characteristics of unit 8
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(SU9).
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Seismic section showing reflection characteristics of unit 10
and 11 (SU10 and SU11).

Systems tracts interpretation from 2D seismic line P95-118.

Systems tracts interpretation of 2D seismic line CNL95B-038

Example of RGBA map showing low to moderate degree of
sinuosity channel within Highstand Systems Tract.

Example of RGBA map showing low sinuosity, entrenched
channels that formed during the end of regression or the onset
of early transgression.

Example of RGBA map showing channels that formed during
the end transgression, the channels exhibits less clarity than
those extracted from interval.

Seismic cross-sections through depositional element observed
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slump feature at the shelf and slope of H7

Magnified view of mega-channels in the southern part of H10
of Late Pleistocene age.

Cross-section along the length of two-mega channels observed
in H10 of Late Pleistocene age showing changes in their
widths and depths.

Chronostratigraphic chart (Wheeler diagram) based on the
interpretation from P95-118.

Chronostratigraphic chart (Wheeler diagram) based on the
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Figure 4.1

Figure 4.2

Figure 4.3

Figure 4.4:

Model for the development of a listric normal fault at the base
of prograding sequence. (Source: Morley and Naghadeh,
2016)

Schematic diagram illustrate development of the MTC within
the study area; A) initial stage prior to movement B)
translation and toe region creation of the MTC along the
destabilized surface caused by fluid escape C) Burial of the
MTC by subsequent sedimentation during the Pliocene.
Conceptual model of depositional history of the prograding
sequences (A-F) in the study area showing the timing
relationship with the late stage of growth faults and
depositional trend associated with relative sea-level changes
through time.

Correlation of the base-level curve of this study with the
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(Modified from Root Routledge, created from source
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