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APPENDIX A:  Data Charts 

A.1 Logged Core Lengths, Depths and Recoveries 

A total of eleven cores were logged and interpreted totalling 547 metres.  They are represented in 

Appendix B. 

Table A-1:  Logged core intervals. 

Well Name 
No. of 
Core

Intervals 
Core

Number
Top

Depth 
(m)

Base 
Depth 

(m)
Recovered 
length (m) Length (m) Recovery 

%

Angel-4 1 2698 2716.5 13.3 18.5 71.9 

Angel-4 2 2716.5 2744 27.5 27.5 100.0 

Angel-4 3 2744 2771 27 27 100.0 

Angel-4 

4

4 2771.5 2799 26.8 27.5 97.5 

Cossack-1 1 2891 2909.6 18.4 18.6 98.9 

Cossack-1 
2

2 2909.6 2928.7 19.1 19.1 100.0 

Egret-2 1 3246 3273.15 27.15 27.15 100.0 

Egret-2
2

2 3273.15 3301.25 28.1 28.1 100.0 

Lambert-2 1 3055 3082 25.6 27 94.8 

Lambert-2 2 3082 3109.5 27.4 27.5 99.6 

Lambert-2

3

3 3109.5 3137.3 27.8 27.8 100.0 

Montague-1 1 1 3219.5 3237.5 18 18 100.0 

Mutineer-1B 1 1 3121.5 3148.5 26.38 27 97.7 

Mutineer-3 1 3143 3146 1.9 3 63.3 

Mutineer-3
2

2 3145 3174 28 29 96.6 

Spica-1 1 1 3117.5 3157.8 39.03 40.3 96.8 

Wanaea-2A 1 2075 2077 0.9 2 45.0 

Wanaea-2A 2 2869 2886 16.8 17 98.8 

Wanaea-2A 3 2886 2907 20.7 21 98.6 

Wanaea-2A 

4

4 2907 2934.5 23.1 27.5 84.0 

Wanaea-3 1 2208 2212.2 3.5 4.2 83.3 

Wanaea-3 2 2830 2854.8 24 24.8 96.8 

Wanaea-3 3 2854.8 2878.5 23.2 23.7 97.9 

Wanaea-3 4 2878.5 2906.6 27.8 28.1 98.9 

Wanaea-3 

5

5 2906.7 2933 26.3 26.3 100.0 
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A.2 Cores Viewed and Photographed 

These cores were viewed and photographed for the analysis.  They were not logged due to time-

constraints or short core intervals. 

Table A-2:  Viewed cores 

A.3 Seismic Data 

The seismic dataset available for interpretation is listed in Table A-3.  They were loaded into the IESX 

2D and 3D seismic interpretation module available in Geoframe. 

Table A-3:  Seismic surveys incorporated into study 

Well Name 
No. of 
Core

Intervals 
Core

Interval 
Top Depth 

(m)
Base 
Depth 

(m)
Recovered 
length (m) Length (m) Recovery 

%

Wanaea 5 1 2950 2977.9 No data 27.9 N/A 

Wanaea 5 
2

2 2977.9 3004.3 No data 26.4 N/A 

Wanaea 4 1 2558 2566 No data 8 N/A 

Wanaea 4 2 2897 2924.5 No data 27.5 N/A 

Wanaea 4 3 2924.5 2939 No data 14.5 N/A 

Wanaea 4 4 2939 2950 No data 11 N/A 

Wanaea 4 

5

5 2950 2978 No data 28 N/A 

Lambert 1 1 1 3104 3109.6 5.6 5.6 100.0 

Name Line Prefix Survey Type Total Line 
Kilometres Year

Marathon Angel 1982 M.S.S. 82MPA 2DREFL 3549 1982 

Gumnut M.S.S. 90MPG 2DREFL 355.88 1990 

Argo (1995) M.S.S. 95S 2DREFL 761.325 1995 

Michelle M.S.S. PG93 2DREFL 3100.5 1993 

Angel/Wanaea/Goodwyn 
North M.S.S. 89 2DREFL 20138 1989 

Mutiny 3D M.S.S. 97SM 3DREFL 32271.075 1997 

Dampier East 3D M.S.S. 3DREFL 139963 1992 
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A.4 Available Well Logs with Associated Curves 

Wells incorporated into the project are listed below.  They were obtained from Santos and the Western 

Australian Government.  Many logs were not incorporated into the study due to reservoir cementation 

issues (Figure 5-7). 

Table A-4:  Wireline logs incorporated into study (continued next page). 

Wireline Data 
Well

GR DT RHOB NPHI Resistivity PEF Image 
ALPHA NORTH 1 �� �� �� �� �� �� ��
ANDROMEDA 1 �� �� �� �� �� �� ��

ANGEL 1 �� �� �� �� �� �� ��
ANGEL 2 �� �� �� �� �� �� ��
ANGEL 3 �� �� �� �� �� �� ��
ANGEL 4 �� �� �� �� �� �� ��

ATHENA 1 �� �� �� �� �� �� ��
AURORA 1 �� �� �� �� �� �� ��

BANAMBU 1 �� �� �� �� �� �� ��
BLIGH 1 �� �� �� �� �� �� ��

BOUNTY 1 �� �� �� �� �� �� ��
BOUNTY 2 �� �� �� �� �� �� ��
BOUNTY 3 �� �� �� �� �� �� ��

BRIGADIER 1 �� �� �� �� �� �� ��
CALYPSO 1 �� �� �� �� �� �� ��
CAPELLA 1 �� �� �� �� �� �� ��

CARTERET 1 �� �� �� �� �� �� ��
CAVALIER 1 �� �� �� �� �� �� ��
COSSACK 1 �� �� �� �� �� �� ��
COSSACK 2 �� �� �� �� �� �� ��
COSSACK 3 �� �� �� �� �� �� ��
COSSACK 4 �� �� �� �� �� �� ��
DEGREY 1 �� �� �� �� �� �� ��

EAGLEHAWK 1 �� �� �� �� �� �� ��
EGRET 1 �� �� �� �� �� �� ��
EGRET 2 �� �� �� �� �� �� ��
EGRET 3 �� �� �� �� �� �� ��
EXETER 1 �� �� �� �� �� �� ��
EXETER 2 �� �� �� �� �� �� ��
EXETER 3 �� �� �� �� �� �� ��

EXETER 5ST1 �� �� �� �� �� �� ��
EXETER 6 �� �� �� �� �� �� ��

FINUCANE 1 �� �� �� �� �� �� ��
FORESTIER 1 �� �� �� �� �� �� ��

GAEA 1 �� �� �� �� �� �� ��
GLATTON 1 �� �� �� �� �� �� ��

GREY RABBIT 1 �� �� �� �� �� �� ��
HELLCAT 1 �� �� �� �� �� �� ��
LACERTA 1 �� �� �� �� �� �� ��
LAMBERT 1 �� �� �� �� �� �� ��
LAMBERT 2 �� �� �� �� �� �� ��
LAMBERT 3 �� �� �� �� �� �� ��
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Wireline Data 
Well

GR DT RHOB NPHI Resistivity PEF Image 

LAMBERT 4 �� �� �� �� �� �� ��
LAMBERT 5 �� �� �� �� �� �� ��

LAMBERT 5ST1 �� �� �� �� �� �� ��
LAMBERT 6 �� �� �� �� �� �� ��

LEGENDRE 1 �� �� �� �� �� �� ��
MAIA 1 �� �� �� �� �� �� ��

MONTAGUE 1 �� �� �� �� �� �� ��
MUTINEER 10 �� �� �� �� �� �� ��
MUTINEER 11 �� �� �� �� �� �� ��
MUTINEER 1B �� �� �� �� �� �� ��
MUTINEER 2 �� �� �� �� �� �� ��
MUTINEER 3 �� �� �� �� �� �� ��
MUTINEER 7 �� �� �� �� �� �� ��
MUTINEER 8 �� �� �� �� �� �� ��
MUTINEER 9 �� �� �� �� �� �� ��

NELSON ROCKS 1 �� �� �� �� �� �� ��
NORFOLK 1 �� �� �� �� �� �� ��
NORFOLK 2 �� �� �� �� �� �� ��

NORFOLK NORTH 1 �� �� �� �� �� �� ��

NORTH RANKIN 1 �� �� �� �� �� �� ��
PERSEUS 1 �� �� �� �� �� �� ��
PERSEUS 2 �� �� �� �� �� �� ��

PERSEUS 3A �� �� �� �� �� �� ��
PITCAIRN 1 �� �� �� �� �� �� ��

PLYMOUTH 1 �� �� �� �� �� �� ��
POLARIS 1 �� �� �� �� �� �� ��

RONSARD 1 �� �� �� �� �� �� ��
SABLE 1 �� �� �� �� �� �� ��

SERVAL 1 �� �� �� �� �� �� ��
SPICA 1 �� �� �� �� �� �� ��

TALISMAN 1 �� �� �� �� �� �� ��
TALISMAN 2 �� �� �� �� �� �� ��
TALISMAN 3 �� �� �� �� �� �� ��
TALISMAN 4 �� �� �� �� �� �� ��
TALISMAN 5 �� �� �� �� �� �� ��
TALISMAN 6 �� �� �� �� �� �� ��
TALISMAN 7 �� �� �� �� �� �� ��

TAYRA 1 �� �� �� �� �� �� ��
TIGGER 1 �� �� �� �� �� �� ��
WANAEA 1 �� �� �� �� �� �� ��

WANAEA 2A �� �� �� �� �� �� ��
WANAEA 3 �� �� �� �� �� �� ��
WANAEA 4 �� �� �� �� �� �� ��
WANAEA 5 �� �� �� �� �� �� ��
WANAEA 6 �� �� �� �� �� �� ��

WANAEA 7ST1 �� �� �� �� �� �� ��
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APPENDIX B:  Core Logs 

Core logging was completed at the Western Australian Core Library in Carlisle, Western Australia and 

at the Santos Core Shed in Port Adelaide, South Australia during May 2005, November 2005, June 

2006 and March 2007.  Cores were logged at a high resolution centimetre scale of 1:25 allowing 

detailed logging of smaller scaled features.  The logs were drafted in CorelDraw 12 on a template 

created for this research.   

Logged sections available include: 

� Mutineer-1B; 

� Mutineer-3; 

� Exeter-5ST1; 

� Angel-4; 

� Spica-1; 

� Lambert-2; 

� Egret-2; 

� Montague-1; 

� Cossack-1; 

� Wanaea-2A, and; 

� Wanaea-3 

They are located on the attached DVD in an Adobe postscript (pdf) format. 

Figure B-1: Map of wells with interpreted cored intervals. 
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30%
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Siltstone with minor bioturbation. Argillaceous <5% visible sand, dark grey
with zoophycos and patchy siderite.

Transitional contact between sandstone and siltstone
Very fine sandstone with siderite cement. Sharp base and very finely laminated.

Bioturbated heterolithics. Terebellina, zoophycos, planolites.

Visible sand increasing to 30 - 40% with related increasing bioturbation

Homogeneous siltstone with the occasional sporadic sand grain. Dark grey.
Low bioturbation. Occasional small patchy siderite.

Homogeneous siltstone with the occasional sporadic sand grain. Dark grey.
Low bioturbation. Occasional small patchy siderite.

Interval of very fine siltstone and shale. Highly fractured

Interval of very fine siltstone and shale. Highly fractured

Interval of very fine siltstone and shale. Highly fractured

Homogeneous siltstone with the occasional sporadic sand grain. Dark grey.
Low bioturbation. Occasional small patchy siderite.

Homogeneous siltstone with the occasional sporadic sand grain. Dark grey.
Low bioturbation. Occasional small patchy siderite.

Bioturbated heterolithics. Zoophycos and planolites dominate.
Slight laminated appearance.

Large 1cm wide zoophycos.

Bioturbated heterolithics. Zoophycos and planolites dominate.

Homogeneous siltstone with the occasional sporadic sand grain. Dark grey.
Low bioturbation. Occasional small patchy siderite.

Bioturbated heterolithics. Zoophycos and planolites dominate.

Small fault with visible slickensides.
Fault

Homogeneous siltstone with low visible sand and bioturbation.
Zoophycos and planolites dominate.

Fine to medium grained siltstone, very homogenous coarsening up to coarser
siltstone with low visible sandstone and bioturbation

Finely laminated very fine sandstone and siltstone. Pyrite fromboid 2cm wide
Py Fine grained sandstone grading to very fine sandstone/siltstone. Visible laminations

and carbonaceous material. Loaded basal contact.
Siltstone with low visible and bioturbation5% 5%
Interbedded laminated sandstone and siltstone. Beds slightly distorted.

Medium grained sandstone, moderately sorted grading up to fine sandstone, well
sorted with clasts and chips and laminations

Small scale injected clasts with laminations
Fining upwards to fine to very fine laminated sandstone.

Sharp base

Small fault with slickensides
Siltstone with low visible sand and bioturbation

Visible sand increasing with planolites and zoophycos.

Ptygmatic injection feature with medium grained sandstone, moderately to well
sorted.

Siltstone with low visible sand and bioturbation

Sandstone injectite within fault zone. Visible slickensides. The sandstone is
medium grained with moderate sorting.

Sandstone injectite within fault zone. Visible slickensides. The sandstone is
fine grained with moderate sorting.

Siltstone with low visible sand and bioturbation. Zoophycos and planolites
dominate. Patchy siderite throughout

Siltstone with low visible sand and bioturbation. Zoophycos and planolites
dominate. Patchy siderite throughout

Siltstone with low visible sand and bioturbation. Zoophycos and planolites
dominate. Patchy siderite throughout

High concentration of siderite cement. Ichnological burrows preserved.

Siltstone with low visible sand and bioturbation. Zoophycos and planolites
dominate. Patchy siderite throughout

Sandstone injectite within fault zone. Visible slickensides. The sandstone is
medium grained with moderate sorting.
Pyritic fromboids present within sandstone.

Py

Siltstone with low visible sand and bioturbation. Zoophycos and planolites
dominate. Patchy siderite throughout

Sandstone fine grained, moderately sorted. Laminated at base and top of bed
with internal consolidation lamination? Pyrite fromboid 2cm wide

Siderite cementation with small cemented fracture 4cm long

Py

S Siderite cementation

Siltstone with low visible sand and bioturbation. Zoophycos and planolites
dominate. Patchy siderite throughout

Sandstone injectite within fault zone. Visible slickensides. The sandstone is
medium grained with moderate sorting.

Bioturbated heterolithics. Zoophycos and planolites dominate. Terebellina noted.

Siderite cemented zone. Ichnological burrows preserved

Siltstone with low visible sand and bioturbation. Zoophycos and planolites
dominate.

Coarsening upwards

Sandstone injectite within fault zone. Visible slickensides. The sandstone is
medium grained with moderate sorting.
Ptygmatic injectite

Bioturbated heterolithics. Zoophycos and planolites dominate. Terebellina noted.

Sandstone injectite within fault zone. Visible slickensides. The sandstone is
medium grained with moderate sorting. Upper fault contact not identifiable.

Bioturbated heterolithics. Zoophycos and planolites dominate. Terebellina noted.

Siltstone with low visible sand and bioturbation. Zoophycos noted

Medium grained sandstone well sorted 5 - 10% glauconite. No visible structure.

Medium grained sandstone well sorted 5 - 10% glauconite. Dewatered.

Medium grained sandstone well sorted 5 - 10% glauconite. Dewatered.
Occasional very small pipes.

Medium grained sandstone well sorted 5 - 10% glauconite. Dewatered.

Medium grained sandstone well sorted 5 - 10% glauconite. Dewatered.

Medium grained sandstone well sorted 5 - 10% glauconite. Dewatered.
Highly concentrated.

B1 -
B2?

B1

B1

B1

Medium grained sandstone well sorted 5 - 10% glauconite. Dewatered.

?

Medium grained sandstone well sorted 5 - 10% glauconite. Dewatered. B1

Medium grained sandstone well sorted 5 - 10% glauconite. Dewatered. B1

Medium grained sandstone moderately sorted with no visible structure..
Sharp basal contact

Medium grained well sorted sandstone

Medium grained well sorted sandstone with visible dewatering and siderite
cement.

B1

Medium grained well sorted sandstone with no structure and no siderite cement.

Medium grained well sorted sandstone with visible dewatering. B1

Sheared clasts up to 5cm wide.
Fining upwards to fine grained wavy laminated sandstone HD

A

A

Sharp contact

Bioturbated heterolithics. Zoophycos and planolites dominate. Terebellina noted.

Ptygmatic injectite. Difficult to tell as core is rubble.

End of core 3

Start of core 4

Bioturbated heterolithics. Zoophycos and planolites dominate. Terebellina noted.
Siderite cement - ichnological burrows preserved

Sandstone fine to very fine grained, well sorted and laminated.

Bioturbated heterolithics. Zoophycos and planolites common.

Bioturbated heterolithics. Zoophycos and planolites common.

Bioturbated heterolithics. Zoophycos and planolites common.

Siltstone with low visible sand and bioturbation grading to heterolithics

Sheared clasts of carbonaceous material, siltstone and bioturbated heterolithics
up to 5cm wide with surrounding mud chips. No visible laminations.

Sandstone medium grained 5 - 10% glauconite, moderately sorted with no visible
structure. Core has reactivated bedding.

Sandstone grading upwards from moderately to well sorted.

Missing core of 3.5 metres

Not marked in core tray

Bioturbated heterolithics. Planolites and zoophycos dominate with common
terebellina.

Bioturbated heterolithics. Planolites and zoophycos dominate with common
terebellina.

Visible sand concentration decreasing up section

Sharp base

Siderite cementation
Medium to fine well sorted sandstone with an unstructured base grading upwards
to sheared dominantly heterolithic clasts up to 6cm long. High glauconite 20% and
heavy siderite cement

Bioturbated heterolithics very sand dominanted.

Medium to fine grained sandstone moderate to well sorted. Faintly bedded

Medium to fine grained sandstone grading to moderately sorted. Faintly bedded

Grading to fine grained sandstone

Sharp base

Bioturbated heterolithics. Planolites and zoophycos dominate with common
terebellina.

Bioturbated heterolithics. Planolites and zoophycos dominate with common
terebellina.

Siltstone with low sand and bioturbation grading to bioturbated heterolithics

Sandstone fine to medium grained well to moderately sorted with no visible
structure

Sandstone grading to moderately sorted then to well sorted.
Top 5cm of unit laminated.

Bioturbated heterolithics. Planolites and zoophycos dominate with occasional
terebellina.

Ptygmatic injectite 2cm thick containing fine sandstone.

Ptygmatic injectite nest containing fine to medium grained sandstone.

Carbonaceous material concentrated at 2918.7

Inclined top contact (injected)

Sandstone medium grained moderately to well sorted with very faint bedding

Sandstone medium grained moderately to well sorted with dish structures.
High concentrations of carbonaceous material. Occasional very small
sheared clasts present.
Sandstone fine to medium grained well to very well sorted with laminations.

Sandstone medium grained moderately to well sorted with no visible structure

Very small sheared clasts and laminations

Sharp contact?

Sandstone medium grained, moderately to well sorted with no visible structure.
Occasional small fleck of carbonaceous matter.

Clasts up to 2 cm long. No bedding.

Sandstone medium grained, moderately to well sorted with no visible structure.
Occasional small fleck of carbonaceous matter.

Sandstone medium grained, moderately to well sorted with no visible structure.
No siderite cement.

Sandstone medium grained, moderately to well sorted with faint bedding
highlighted by siderite cementation. No dewatering - consolidation laminae.

Sandstone medium grained well to moderately sorted with faint dewatering
highlighted by siderite cementation.

Clast 1 - 2cm long.

Sandstone medium grained moderately sorted with no visible structure.
Occasional carbonaceous flecks.

Consolidation laminations.

Sandstone medium grained moderately sorted with no visible structure.
Occasional carbonaceous flecks.

Sandstone medium grained poorly sorted with no visible structure.
Strongly cemented with siderite.

Contact unknown due to rubble state
Bioturbated heterolithics zoophycos and planolites dominate.

Bioturbated heterolithics zoophycos and planolites dominate.

Siltstone with low visible sand and bioturbation.

4 clasts sub-rounded and separated over
20cm interval - Depositional.

Single clast - depositional.

Missing core of 3.5 metres

Not marked in core tray

Missing core of 3.5 metres

Not marked in core tray

Missing core of 3.5 metres

Not marked in core tray
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5th order stratigraphy
3th and 4th order facies

associations 6th order stratigraphy

5th order BS
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5th order BS
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5th order BS
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4th order BS

4th order BS
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4th order BS

4th order BS?

6th order BS?

6th order BS

6th order BS

5th order BS

6th order BS or

5th order migration?

Distal fine-grained unconfined splays

5th Order Model

Stacked unconfined sand and silty splays

Distal fine-grained unconfined splays

Distal fine-grained unconfined splays

Distal fine-grained unconfined splays

Composite mixed depositional/erosive
channel and splay system

Distributary sized composite mixed depositional/erosive
channel and splay system

(marginal)

Distributary sized composite mixed depositional/erosive
channel and splay system

Distal fine-grained unconfined splays

Distal fine-grained unconfined splays

Stacked unconfined sandy splays

Stacked unconfined sandy splays
(Spill phase from adjacent channel complex)

Stacked unconfined retrogradational sandy splays

Distal fine-grained unconfined splays

Distal fine-grained unconfined splays

Stacked unconfined sandy splays
(Spill phase from adjacent channel complex)

Stacked unconfined retrogradational sandy splays

Distal fine-grained unconfined splays

Stacked unconfined sandy splays
(Spill phase from adjacent channel complex)

Distal fine-grained unconfined splays

5th order BS
5th order migration

5th order migration

5th order BS

5th order migration

5th order migration

5th order migration

Spill Phase?

5th order migration

Stacked progradational sandy splays

Distributary sized composite mixed depositional/erosive
channel and splay system

(marginal)

Distributary sized composite mixed depositional/erosive
channel and splay system?
(stacked marginal deposits)

Stacked unconfined sandy splays

Stacked unconfined sandy splays

Stacked unconfined sandy splays

Stacked unconfined sandy splays

Stacked unconfined retrogradational sandy splays

Stacked unconfined sandy splays
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Progradational Build Phase
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Spill to Retrogradational Build Phase
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Spill Phase?
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5th order BS

5th order BS? 5th order migration

6th order BS?

6th order BS?

6th order BS?

6th order BS?

6th order BS or

5th order migration?

5th order BS?



3123

3124

3125

3126

3127

3128

3129

3130

3131

3132

3133

3134

3135

3136

3137

3138

3139

3140

3141

3142

3143

3144

3145

3146

3147

3148

3149

3150

3151

3152

3153

3154

3155

3156

3119

3120

3121

3122

3118

3117

Amalgamated
channel margin or frontal

splay

S

S

S

S

Rubble - No preserved core
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Rubble

No
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Pyrite

Py

Shale

Rubble not interpreted

5 - 10%
sand

5% sand

1% sand

5% sand

2% sand

5% sand

2 - 5%
sand

15 - 20%
sand

2 - 5%
sand

2 - 5%
sand

2 - 5%
sand

1% sand

1% sand

1% sand

3% sand

Rubble - No Core

5% sand

2 - 5%
sand

5 - 10%
sand

20 - 25%
sand

5% sand Siltstone slightly laminated, heliminthopsis and heliminthodia
dominate. Occasional Planolites

5 - 10%
sand

Shale

Up to 40%
sand

Spica 1

Latitude: Longitude:19 24’ 44.952”S 116 31’ 46.539”E

Logged Date: November 2005

Well Total Depth: 3310 metres RT
Logged: Kerrie Deller
Operator: Woodside Energy Ltd

Core logged November 2005
Well not deviated

Core 1 3117.5 - 3157.8 metres. Recovery 39.09 metres (97%)

SGR log used. Split and shifted 37cm down section at 3141.5 metres.

Notes:

SGR

Signature
Description Lithofacies

VA A SA SR R WR

Sorting Shape
VP P M W VW

Depth

(m) B C P G VC C M F VFC M F VF

Sedimentological

Structures

Sand %
Ichno

genera %

Downshift
37cm

downsection

A

G

G

G

G

G

H

H

H

Bioturbated siltstone with some very fine sand. Traces include
planolites and chondrites.

Pyritic lenses through core.
10 - 15%

Ch
Sandstone fine grained laminated and fining up with carbonaceous

flecks and pyrite

Interbedded bioturbated and laminated siltstone with some very
fine sand.

Fining upward to shale

0%

10 - 15%
Planolites

Sandstone fine grained moderate to well sorted, 10 - 15%
glauconite and heavy minerals
Sharp base. Faint dish structures.

Small mudstone floating clasts

Large mudstone floating and sheared clasts surrounded by smaller
mud chips.

Lamination of carbonaceous matter
Mud chip laminations

Sandstone fine fining upward to very fine grained with parallel
laminations and climbing ripple cross stratification. Well sorted.
Lenses”starry night” of silty sandstone and bioturbated heterolithics
Inclined and fining up top. Small mudstone floating clasts.

Dewatering dish structures

Faint parallel stratification - slightly affected by dewatering.

Sandstone medium to fine grained. Moderately to well sorted.

Fining upward to fine grained.

Contact loaded
Fining upward to medium/fine grained siltstone

Bioturbated heterolithic very fine sand/siltstone. Planolites.2 - 5%

5%
Sandstone injection features. Surrounding heterolithics
strongly deformed.

Sandstone injection features

Sandstone injection features

Sandstone injection features

Sandstone injection features

Thin sandstone units severely deformed through injection.

Sandstone injection features

Sandstone injection features

Sandstone injection features

Sandstone injection features

Sandstone fine to medium grained, well sorted with
dish structures. Inclined and bulbous upper bed contact.

Very fine sand to coarse silt. Low bioturbation.2 - 5%
planolites

Injected contact
Fine-grained well sorted sandstone with dish structures.
Large sand-filled pillar structures.

Pyrite growths

Inclined pulled up
and compressed bedding.

Small clasts in graded sandstone from fine/very fine to siltstone.

Sheared mud clasts and chips

C
or

e
br

ok
en

Medium to fine-grained sandstone
Fine to very fine-grained sandstone

Sand-filled pillar structure 3 - 4 cm wide.

Medium to fine-grained sandstone grading to fine-grained,
medium to well-sorted with occasional sporadic sheared clasts.
Siderite cementation.

Severe dewatering with dish structures and related pipes

Severe dewatering - dish structures and pipes
Medium to fine-grained, well sorted, approx 5% glauconite.

Sever dewatering - pipe structures

Dish structures

Medium to fine-grained moderately sorted sandstone

Medium-grained sandstone moderately sorted. 5% glauconite.
Siderite cementation.
No dewatering with faint stratification

Dish structures and stratification
Medium-grained well to moderately sorted structureless sand

with floating heterolithic clast
Contact sharp

2 - 5%?

Low bioturbation

Slightly bioturbated coarse siltstone with little sand. Planolites,
Terrebellina, Heliminthopsis..

Laminated fine sandstone grading to very fine sandstone.
Siderite cementation - no preserved sedimentological structure

C
or

e
br

ok
en

C
or

e
br

ok
en

C
or

e
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en

D

Faint stratification

Small clasts

Medium-grained moderately to well sorted sandstone with
10% glauconite.

Structureless

Faint stratification every 5 - 10cm.

Dewatered sandstone - dish and pipe structures

Drop in sorting to moderately sorted.

Sandstone medium to fine-grained, moderately to well sorted,
10% glauconite

Structureless

Glauconite up to 20%

Contact sharp?

Planolites, Heliminthopsis

Grading to fine siltstone2 - 5%

Coarse siltstone with some very fine sandstone, heavily bioturbated
Planolites, Zoophycos, Heliminthopsis and Heliminthodia.

50 - 70%

Sharp contact to coarse siltstone with little very fine sand.
No inclined bedding.

Planolites, Zoophycos, Heliminthopsis and Heliminthodia.

Starry night sandstone and argillceous rich sandy patches
interbedded and folded over with sheared and rounded clasts.
Occasional granule-sized uartz grains resting within a dominantly
fine-grained sandstone.

Dewatered sandstone with pipes, dishes and stratification.

Medium-grained, moderately sorted friable sandstone.
5% glauconite.

Contact destroyed - core rubble

Strongly bioturbated coarse siltstone and very fine sandstone.

Planolites, Heliminthopsis, Heliminthodia, Zoophycos, Terrebellina.

10%

50 - 70%

10% Reduction in bioturbation

Reduction in bioturbation

20 - 25%
sand

Faint parallel stratification
Bulbous contact with overlying heterolithics

Medium grained, moderately sorted sandstone
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or
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or
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Dish structures

Faint parallel stratification

Small sheared clasts

Structureless medium grained moderately sorted sandstone

Core extremely friable

Base loaded

Bulbous contact into overlying heterolithics.
Sheared wipsy clasts and carbonaceous material

5 - 10%

Medium-grained moderately sorted structureless sandstone
5 - 10% glau.

Pyritic cemented lamination 2cm thick

C
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e
br
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en

C
or

e
br

ok
en

C
or
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Small clasts

Core extremely friable

Medium-grained moderately sorted structureless sandstone
5 - 10% glauconite.

Medium grained moderately sorted structureless sandstone
5 - 10% glauconite.

Small sheared clasts

Small sheared clasts

Small sheared clasts

Disseminated pyrite cementation

Structureless - no visible stratification

No
Structure

No
Structure

No
Structure

No
Structure

Core friable

Shale

Bioturbated coarse siltstone very fine sandstone.
Increasing bioturbation.
Planolites, Heliminthodia and Heliminthopsis, Zoophycos.10%

30 - 40%

Fining upwards sandstone with sheared clasts and laminations

Medium-grained, moderately sorted sandstone

Dewatered sandstone - dish structures.

Faint stratification
Medium-grained moderately sorted sandstone structureless
5 - 10% glauconite.
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Core in pieces - difficult to interpret

A
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AWeak interpretation due to fractured core

Weak interpretation due to fractured core

Weak interpretation due to fractured core

Weak interpretation due to fractured core

B4
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A

Weak interpretation due to fractured core

Weak interpretation due to fractured core

Weak interpretation due to fractured core

A

Small heterolithic clasts

Sandstone units too deformed by injection
to identify sedimentological structure

Planolites, Heliminthopsis, Terrebellina?

Coarse siltstone - little sand

Coarse siltstone - little sand

Extremely faint dewatering
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Hybrid flow or slump
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Amalgamated
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Channel margin
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Channel margin
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Abandonment
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Frontal/crevasse splay?
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Channel base

Channel base?

Channel base?

Sand pillars

Channel base

Channel Abandonment
Overbank or distal splay

Injectite

Injectite
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Overbank or distal splay

Frontal/crevasse splays
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Abandonment

Abandonment

Abandonment
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Injectite (lateral?)
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Abandonment

Injectite
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Injected overbank
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hybrid flow
Channel margin and splay
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Abandonment

A
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4th order BS

4th order BS

4th order BS?
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5th order BS
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Sandstone

Bioturbated
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Siltstone
Shale
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Pyrite

Sedimentological Structure

Bioturbation

Dish structure

Clasts

Injection features

Sheared folded
bedding

Cross
Stratification

Faint stratification

Parallel and wavy
laminations

Carbonaceous
material

Dewatering pipes

Disseminated
pyrite cement

Siderite
concretion

Pyrite
growth/fromboid

Pyrite

Lithology Facies

Styolite

A Unstructured and parallel laminated sandstone
B Dish and pipe structured
C Clast-dominated sandstone
D Laminated sandstone
E Bioturbated heterolithics
F
G Ptygmatic injection features
H Injection breccia
I Sandstone pillars
J Sandstone dykes and sills
K Contorted sandstone

sandstone

Siltstones, claystones and shales (<2 - 5% sand).

/linked debrites

/hybrid beds

ScaleFifth Order Architectural Models

Model A: Proximal composite channel and
splay (highly amalgamated)

Model B: Proximal to medial composite
channel and splay

Model C: Medial composite channel and
splay

Model D: Medial to distal composite
channel and splay

Model E: Distal unconfined sheet sand
complex (layered)

5th Order Model

5th order BS

Distal fine-grained unconfined splays
Stacked unconfined sandy splays

(Spill phase from adjacent channel complex)

Distal fine-grained unconfined splays

Stacked unconfined retrogradational sandy splays

Stacked progradational sandy splays

Distal fine-grained unconfined splays

Stacked progradational sandy splays

Distributary-sized composite mixed depositional/erosive
channel and splay system (marginal deposits)

Distal fine-grained unconfined splays

Stacked unconfined sandy splays
(Spill phase from adjacent channel complex)

Stacked unconfined sandy splays
(Spill phase from adjacent channel complex)

Distal fine-grained unconfined splays

Stacked unconfined sandy splays
(Spill phase from adjacent channel complex)

Distal fine-grained unconfined splays

Stacked progradational sandy splays

Stacked unconfined sandy splays

Stacked unconfined sandy splays
(Spill phase from adjacent channel complex?)

Stacked unconfined sandy splays

Distributary-sized composite mixed depositional/erosive
channel and splay system

(stacked marginal deposits)

Distributary-sized composite mixed depositional/erosive
channel and splay system

Distributary-sized composite mixed depositional/erosive
channel and splay system

(marginal)

Distributary-sized composite mixed depositional/erosive
channel and splay system

Distal fine-grained unconfined splays

Distal fine-grained unconfined splays

Stacked unconfined sandy splays
(Spill phase from adjacent channel complex?)

Stacked progradational sandy splays

Distal fine-grained unconfined splays
overbank?

Stacked unconfined sandy splays
(Spill phase from adjacent channel complex)

Distributary-sized composite mixed depositional/erosive
channel and splay system

Unconfined progradational sandy splay

Composite mixed depositional/erosive
channel and splay system

Composite mixed depositional/erosive
channel and splay system

Composite mixed depositional/erosive
channel and splay system

Distal fine-grained unconfined splays

Stacked unconfined sandy splays
(Spill phase from adjacent channel complex?)

Distributary-sized composite mixed depositional/erosive
channel and splay system

(marginal deposits?)

Stacked unconfined sandy splays
(Spill phase from adjacent channel complex?)

Spill Phase

Spill Phase

Progradational Build Phase

Spill Phase?

Retrogradational Build Phase

Spill Phase

Spill Phase

Spill Phase

Progradational Build Phase

Cut and Fill Phase

Spill Phase

5th order BS

5th order BS

5th order BSSpill Phase

Retrogradation

6th order BS?

Coarse siltstone - little sand

Coarse siltstone - little sand

Faint stratification

Weak interpretation due to fractured core

No interpretation due to fractured core

Slight fining upwards? Frontal/crevasse splay?

Faint stratification

Inclined contact

Inclined contact

4th order BSChannel base

F

Amalgamated
channel margin or frontal

splay

Amalgamated
channel margin or frontal

splay

Amalgamated
channel margin or frontal

splay

Amalgamated
channel margin or frontal

splay

Amalgamated
channel margin or frontal

splay

Thin channel axis?

Thin channel axis?

Amalgamated
channel margin or frontal

splay

Channel base 4th order BS

Thin channel axis

Amalgamated
channel margin or frontal

splay

Amalgamated
channel margin or frontal

splay

E

Spill Phase

Retrogradational Build Phase

Progradational Build Phase?

Cut and Fill Phase

Cut and Fill Phase

Cut and Fill Phase

Overbank spill Phase?

Progradational Build Phase

Cut and Fill Phase

Spill Phase

Progradational Build Phase

Spill Phase?

Retrogradational Build Phase

Cut and Fill Phase

Cut and Fill Phase

Spill Phase

Progradational Build Phase

Stacked progradational sandy splays

Cut and Fill Phase

Progradational Build Phase?

Distal fine-grained unconfined splays

5th order BS

5th order migration

5th order migration

5th order migration

5th order migration

One metre
cored
interval

5th order migration

Linked debrites?

Frontal/crevasse splays



DE

Sporadic coarser grains in a medium-grained matrix

3142.5

3143.0

3143.5

3144.0

3144.5

3145.0

3145.5

3146.0

3146.5

3147.0

3147.5

3148.0

3148.5

3149.0

3149.5

3150.0

3150.5

3151.0

3151.5

3152.0

3152.5

3153.0

3153.5

3154.0

3154.5

3155.0

3155.5

3156.0

3156.5

3157.0

3157.5

3158.0

3158.5

3159.0

3159.5

3160.0

3160.5

3161.0

3161.5

3162.0

3162.5

3163.0

3163.5

3164.0

3164.5

3165.0

3165.5

3166.0

3166.5

3167.0

3167.5

3168.0

3168.5

3169.0

3169.5

3170.0

3170.5

3171.0

3171.5

3172.0

3172.5

3173.0

3173.5

3174.0

3174.5

3175.0

No Core

Fractured core. Bagged. No interpretation

Sandstone medium-grained moderately to well sorted.

Sandstone medium-grained moderately to well sorted.
Trace glauconite

Trace glauconite

Core fractured

Fining upwards laminated fine- to very-fine sandstone. Grades into
bioturbated heterolithics. Small s .heared clasts 2cm long

Chondrites?

Consolidation laminations

Consolidation lamination
Core fractured

Py

Lighter darker lenses of silt?

Siltstone moderately bioturbated.

Sills and small ptygamtic sandstone injectiites

Siltstone grading to bioturbated heterolithic very fine sandstone and
siltstone mix.

Fining up to fine silt. No shale.
Trace carbonaceous material

Py

Py

Py

Py

Py

Pyrite fromboids common up to 2 - 3 cm wide.

Loaded base

Consolidation laminations
Py Small pyritic fromboids 1cm wide.

Planolites dominate - faint heliminthopsis?

Sheared flattened clasts, carbonaceous material

Dish structures.

Consolidation laminations. Sporadic small clasts

No structure

Sandstone medium-grained moderately sorted. Trace glauconite

Sandstone medium-grained moderately sorted. 10% glauconite

Sandstone medium-grained moderately to poorly sorted.
Trace glauconite

Some coarse grains within medium-grained matrix

Floating coarse grains with medium-grained matrix

Structureless

Fining upward to fine- and very fine-grained sandstone.
Well to moderately sorted.

Thin sandstones - depositionally thin sands
Siltstone. Low bioturbation?

Fines upward to fine silt, almost shale

Medium-grained sandstone with sporadic coarse grains fining
upwards to laminated disrupted sandstone with sheared clasts?

Consolidation laminations

Planolites, rare Heliminthopsis?

Silstone grading up to siltstone with very fine sandstone. Thin
injection features present.

Siltstone with minor bioturbation and occasional pyrite fromboid.

Grading upwards to bioturbated silstone very fine sandstone
heterolithics.

Planolites, Heliminthopsis, Zoophycos, rare Terrebellina

Py Heavy pyrite fromboid

Laminated base?

Medium grained sandstone moderately to well sorted,
3% glauconite

Homogenous and structureless

Pyrite Pyrite cementation

Sporadic coarser grains in a medium-grained matrix

Py

Py

Small pyritic fromboids 1 - 2cm wide

Py Pyrite cementation

Sporadic coarser grains in a medium-grained matrix

Sporadic small sheared clasts

Stratification

Medium-grained sandstone moderately to well sorted,
3% glauconite

Sandstone structureless

Medium-grained sandstone moderately sorted, 3% glauconite

Medium-grained sandstone moderately to well sorted,
3% glauconite

Sandstone dominantly structureless

Sporadic coarser grains in a medium-grained matrix

Consolidation laminations?

Pyrite Disseminated pyrite cemented cloud

Faint stratification

Heliminthodia and Heliminthopsis, Planolites, Zoophycos,
Terrebellina

Very faint consolidation laminations

Disrupted laminated sandstones with mud chips and injection..
Laminated heterolithics of sandstone and silt. Low bioturbation.

Bioturbated heterolithics.

A

Disseminated pyritic cement

Heliminthodia and Heliminthopsis, Planolites, Zoophycos,
Terrebellina

20% 20%

20%
20%

E

E

D

A

A

Sporadic coarser grains in a medium-grained matrix

Faint stratification

Pyrite growths 1cm widePy

20%

40%

<5% <10%

20%

<10%

<5%

<5%

<5%

<5%

<10%

<10%

<10%

<10%

<5%

A

A

A

A

A

A

A

A

A

A

F

E

F

F

F

E

D
A

F D

A

A

A

B1 - B2

B1 - B2

H

A

B1

F

F

HD

A

A

A

G

F

GR
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Sorting Shape
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Sedimentological

Structures

Sand %
Ichno

genera %

Depth

(m)

Mutineer 3

Latitude: Longitude:19 15’ 45.071”S 116 37’ 41.312”E

Logged Date: May 2005

Well Total Depth: 3320 metres RT
Logged: Kerrie Deller
Operator: Santos

Australian School of Petroleum

AUSTRALIA

THE UNIVERSITY
OF ADELAIDE

SUB CRUCE LUMEN

NOTES:

Well not deviated.
Cored interval from 3143 - 3145 metres and 3145 - 3173 metres with 95% and 100% recoveries
respectively.
One gamma ray shift up section of 43 centimetres at 3168.5 metres.

E

E

E

Medium-grained sandstone moderately to well sorted,
3% glauconite

Sandstone dominantly structureless

Amalgamated
channel axis

Amalgamated
channel axis

Channel margin

Abandonment

Abandonment

Frontal/crevasse splay

Channel margin and splay

Channel margin and splay?

Channel margin
Thin amalgamated

channel axis

Linked debrite?
Injected overbank?

Channel base

Channel margin

Thin amalgamated channel axis

Frontal/crevasse splays
in abandonment deposits

Injected frontal/crevasse splay

Thin Injectites

Thin Injectites

Thin Injectites

Thin Injectites

Thin Injectites
Abandonment

Abandonment

Overbank or distal splay

Abandonment

Overbank or distal splay

Overbank or distal splay

Abandonment
Channel base

Amalgamated channel axis

Amalgamated channel axis

Amalgamated channel axis

Channel base

Channel base

Amalgamated channel axis

Amalgamated channel axis

Amalgamated channel axis

Channel margin

Channel base

Amalgamated channel axis

Amalgamated channel axis

Channel margin?

Channel base

Amalgamated channel axis

Amalgamated channel axis

Channel margin

Amalgamated channel axis?

Frontal/crevasse splay

Overbank or distal splay

Thin channel axis

Amalgamated channel axis

Channel base

Channel margin

Channel margin

Channel margin

Channel margin

Channel base

Medium-grained sandstone moderately to well sorted,
3% glauconite

Sandstone dominantly structureless

Medium- to fine-grained sandstone moderately to well sorted

Medium-grained sandstone fining upwards to
medium to fine-grained sandstone moderately to well sorted

H

G

G

G

G

Aggradation to
Retrogradation

Backstepping of system?

Retrogradation

Abandonment

Progradation

Aggradation

Channels infilling
and vertically stacking

Aggradation

Channels infilling
and vertically stacking

Retrogradation
Decreasing bed

thickness up section

Retrogradation

Aggradation

Channels infilling
and vertically stacking

Aggradation

Channels infilling
and vertically stacking

Aggradation

Channels infilling
and vertically stacking

Aggradation

Channels infilling
and vertically stacking

Aggradation to
Retrogradation

Channels infilling
and vertically stacking

Retrogradation
Decreasing bed

thickness up section

Retrogradation

5th order stratigraphy3th and 4th order facies

associations
6th order stratigraphy

4th order BS

4th order BS

4th order BS

4th order BS

4th order BS

4th order BS

4th order BS

4th order BS

4th order BS

5th order BS

5th order BS

6th order BS

6th order BS4th order BS

5th order BS

5th order BS

Composite mixed depositional/erosive
channel and splay systems

Distal fine-grained unconfined splays

ASP
Australian School of Petroleum

Sandstone

Bioturbated
heterolithics

Siltstone
Shale

S

Py

Pyrite

Sedimentological Structure

Bioturbation

Dish structure

Clasts

Injection features

Sheared folded
bedding

Cross
Stratification

Consolidation
Laminae

Parallel and wavy
laminations

Carbonaceous
material

Dewatering pipes

Disseminated
pyrite cement

Siderite
concretion

Pyrite
growth/fromboid

Pyrite

Lithology Facies

Styolite

A

B

C

D

E

F

G

H

I

J

K

Unstructured and parallel laminated sandstone
Dish and pipe structured
Clast-dominated sandstone
Laminated sandstone
Bioturbated heterolithics

Ptygmatic injection features
Injection breccia/linked debrite
Sandstone pillars
Sandstone dykes and sills
Contorted sandstone/hybrid bed

sandstone

Siltstones, claystones and shales (<2 - 5% sand).

ScaleFifth Order Architectural Models

Model A: Proximal composite channel and
splay (highly amalgamated)

Model B: Proximal to medial composite
channel and splay

Model C: Medial composite channel and
splay

Model D: Medial to distal composite
channel and splay

Model E: Distal unconfined sheet sand
complex (layered)

Stacked unconfined sandy splays
(Spill phase from adjacent channel complex)

Spill Phase

Composite mixed depositional/erosive
channel and splay systems

Distributary sized composite mixed depositional/erosive
channel and splay system (mulit-story)

Multiple episodes of reincision

Composite mixed depositional/erosive
channel and splay systems

Distal fine-grained unconfined splays

Distal fine-grained unconfined splays
to abandonment

Stacked unconfined retrogradational sandy splays

Distributary sized composite mixed depositional/erosive
channel and splay system (mulit-story)

Unconfined progradational sandy splay

Stacked unconfined sandy splays
(Spill phase from adjacent channel complex)

Distributary sized composite mixed depositional/erosive
channel and splay system

Silt-dominated splays lateral to channel system?

Distal fine-grained unconfined splays
to abandonment

Stacked unconfined retrogradational sandy splays

Composite mixed depositional/erosive
channel and splay system

5th Order Model

Stacked unconfined sandy splays
(Spill phase from adjacent channel complex)

Faint stratification

Faint stratification

Faint stratification

Faint stratification

Fining upwards to shale

Amalgamated
channel margin or frontal

splay

Channel margin and splay

Amalgamated
channel margin or frontal

splay

Amalgamated
channel margin or frontal

splay

Channel margin

Channel base

Retrogradational Build Phase

Cut and Fill Phase

Cut and Fill Phase

Cut and Fill Phase

Cut and Fill Phase

Cut and Fill Phase

5th order BS

Progradational Build Phase

Retrogradational Build Phase

Progradational Build Phase 5th order BS

Retrogradational Build Phase

Spill Phase

Cut and Fill Phase

Progradational Build Phase

Retrogradational Build Phase

Distal fine-grained unconfined splays

Spill Phase

Progradational Build Phase

Spill Phase

Cut and Fill Phase

GR shifted
up 43cm

Progradation

F

Cut and Fill Phase

Migrational 5th order BS?

5th order migration

4th order BSChannel base

Stacked unconfined sandy splays
(Spill phase from adjacent channel complex)

Spill Phase

One metre
cored
interval
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OF ADELAIDE
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3143.5

3144.0

3144.5

3145.0

3145.5

3146.0

3146.5

3147.0

3147.5

3148.0

Py

Py

Py

Amalgamated
channel axis and margin

4th order BS

Amalgamated
channel axis

Amalgamated
channel margin or frontal

splay

A

A

D

A

A

A

A

A

A

C

4th order BS

4th order BS

4th order BS

Amalgamated
channel margin or frontal

splay

Channel margin

Channel margin to splay

Channel base

Amalgamated
channel axis

Channel base

Amalgamated
channel axis

Channel margin to splay?

Aggradation
Channels infilling

and vertically stacking

Aggradation to
Retrogradation

Channels infilling
and vertically stacking

Backstepping system

Channel base or coarse splay?3143.0

Channel margin or frontal splay

Amalgamated
channel axisAPy

3142.5

Channel margin
Channel base3142.0

Aggradation to
Retrogradation

Channels infilling
and vertically stacking

Backstepping system
A

Py

Amalgamated
channel axis and margin

3141.5

A
3141.0

3140.5

A
Py

3140.0 A
Py

H linked debrite or injected overbank

F5% 5 - 10%3139.5 Overbank or distal splayE

A

Stacked frontal/crevasse splays
D

3139.0

Channel BasePy

A

3138.5

Aggradation to
Retrogradation

Channels infilling
and vertically stackingAmalgamated

channel axis

Py
A

3138.0

Channel margin and splayB1

A
3137.5

B1

A
3137.0 Py

Frontal/crevasse splay
Retrogradation

D

5% AbandonmentF5%

Overbank or
distal splay3136.5

E40%
50%

E
60%

Frontal/crevasse splayD
3136.0

AbandonmentF

G

Frontal/crevasse splay
H

G

F Abandonment Abandonment3135.5
Frontal/crevasse splayD

AbandonmentF

Progradation3135.0
A

Channel margin and splay
B13134.5

Aggradation to
Retrogradation

Channels infilling
and vertical stacking

3134.0

B1

3133.5
B1

Aggradation to
Retrogradation

Channels infilling
and vertical stacking

A3133.0

E & G3132.5

AbandonmentF

2%3132.0

AbandonmentF2%3131.5

Channel Base
C

A
3131.0

Aggradation to
Retrogradation

Channels infilling
and vertical stacking3130.5

D

A

3130.0

A

3129.5

Retrogradation
Decreasing bed

thickness up sectionFrontal/crevasse splayD

G
3129.0

5%

Overbank or distal splay
Injected

F
5%

G
F
G3128.5

Zoo A?

5%
Overbank or distal splay

F

RetrogradationG
3128.0

Helim

Overbank or distal splayD

5%5%

Overbank or distal splayF3127.5
5%

Abandonment
5% Abandonment

Overbank or distal splayF10%

Progradation
3127.0

Amalgamated
channel axisA

3126.5

Amalgamated
channel axisA

3126.0

Aggradation
Channels infilling

and vertical stacking
A

3125.5

Amalgamated
channel axis

3125.0

A

3124.5

Amalgamated
channel margin or frontal

splay

3124.0

A
Pyrite

Thin channel axis deposit?

3123.5
Pyrite

Pyrite

Pyrite

Pyrite

Channel margin?

Aggradation to
Retrogradation

Channels infilling
and vertical stacking

3123.0

A
3122.5 Frontal/crevasse splay

Channel base

Amalgamated
channel axis

3122.0
A

3121.5

GR

Signature
Lithofacies

B C P G VC C M F VFC M F VF

Sedimentological

Structures

Sand % VA A SA SR R WRVP P M W VW

Depth

(m)
Ichno

genera %
Sorting Shape

Mutineer 1B

Latitude: Longitude:19 14’ 59.833”S 116 38’ 09.487”E

Logged Date: May 2005
Well Total Depth: 3399 metres
Logged: Kerrie Deller
Operator: Santos

Amalgamated
channel axis

Amalgamated
channel axis and margin

Thin
channel axis and margin

Amalgamated
channel axis and margin

Amalgamated
channel axis and margin

Amalgamated
channel axis and margin

5th order stratigraphy
3th and 4th order facies

associations
6th order stratigraphy

4th order BS

4th order BS?

Frontal splay
4th order BS?

4th order BS

4th order BS

4th order BS

4th order BS

5th order BS

5th order BS

6th order BS

6th order BS

4th order BS

4th order BS?

5th order BS

Sandstone

Bioturbated
heterolithics

Siltstone
Shale

S

Py

Pyrite

Sedimentological Structure

Bioturbation

Dish structure

Clasts

Injection features

Sheared folded
bedding

Cross
Stratification

Consolidation
Laminae

Parallel and wavy
laminations

Carbonaceous
material

Dewatering pipes

Disseminated
pyrite cement

Siderite
concretion

Pyrite
growth/fromboid

Pyrite

Lithology Facies

Styolite

A

B

C

D

E

F

G

H

I

J

K

Unstructured and parallel laminated sandstone
Dish and pipe structured
Clast-dominated sandstone
Laminated sandstone
Bioturbated heterolithics

Ptygmatic injection features
Injection breccia/linked debrite
Sandstone pillars
Sandstone dykes and sills
Contorted sandstone/hybrid flow

sandstone

Siltstones, claystones and shales (<2 - 5% sand).

Fifth Order Architectural Models

Model A: Proximal composite channel and
splay (highly amalgamated)

Model B: Proximal to medial composite
channel and splay

Model C: Medial composite channel and
splay

Model D: Medial to distal composite
channel and splay

Model E: Distal unconfined sheet sand
complex (layered)

Abandonment

Frontal splay

Thin channel axis

Amalgamated
channel margin or frontal

splay

Frontal splay

Channel base

Cut and Fill Phase

Progradational Build Phase

Retrogradational Build Phase

Progradational Build Phase

Progradational Build Phase

Frontal splay Progradational Build Phase

Progradational Build Phase

Cut and Fill Phase

Cut and Fill Phase

Spill Phase

Cut and Fill Phase

Cut and Fill Phase

5th order BS

5th order BS

Retrogradational Build Phase

5th Order Model

Unconfined progradational sandy splay

Composite mixed depositional/erosive
channel and splay systems

Composite mixed depositional/erosive
channel and splay systems

Stacked unconfined sandy splays
Spill Phase to adjacent channel system

Stacked unconfined retrogradational sandy splays
(backstepping to abandonment)

Spill Phase

Distributary-sized composite mixed depositional/erosive
channel and splay system (two story?)

Cut and Fill Phase

Unconfined progradational sandy splay
5th order BS

Distal fine-grained unconfined splays

Retrogradational Build Phase

Distal fine-grained unconfined splays

Stacked unconfined sandy splays
(Spill phase from adjacent channel complex)

Distal fine-grained unconfined splays

Stacked unconfined retrogradational sandy splays
(backstepping to abandonment)

Spill Phase

Distributary sized composite mixed depositional/erosive
channel and splay system

Unconfined progradational sandy splay?

Distal fine-grained unconfined splays

Layered unconfined sandy splays
(Spill phase from adjacent channel complex)

Distal fine-grained unconfined splays

Stacked unconfined retrogradational sandy splays
(backstepping to abandonment)

Spill Phase

Distributary-sized composite mixed depositional/erosive
channel and splay system

Distributary-sized composite mixed depositional/erosive
channel and splay system

Cut and Fill Phase

Stacked progradational sandy splays
Progradational Build Phase

Distal fine-grained unconfined splays

Overbank splays

Spill Phase

Distributary-sized composite mixed depositional/erosive
channel and splay system

Distributary-sized composite mixed depositional/erosive
channel and splay system

Distributary-sized composite mixed depositional/erosive
channel and splay system

Mutiple episodes of channel reincision

Distributary-sized composite mixed depositional/erosive
channel and splay system

NOTES:

Well not deviated.

Core from 3121.5 metres to 3149 metres totalling 27.5 metres.

Gamma ray curve not split and shifted.

Faint laminations

Faint consolidation

Faint consolidation laminae

Slightly occasional coarse grains, poorer sorted

Slightly occasional coarse grains, poorer sorted

Slightly occasional coarse grains, poorer sorted

Occasional coarse grains, poorer sorted
Faint consolidation laminae

Faint consolidation laminae

Occasional coarse grains, poorer sorted

Occasional small sheared flattened clasts

Faint consolidation laminae
Sporadic slightly coarser grains

Large rounded clasts and sheared clasts
Inclined undulated contact

Siltstone grading up to very fine sandstone/siltstone heterolithics.
Planolites and Chondrites? Planolites

Loaded base

Fine sandstone grading to fine very fine sandstone. Moderately to
well sorted. Disrupted stratification overlying faintly consolidation
laminated sandstone.

Loaded base

Medium sandstone well sorted, 5% glauconite

No visible structure. Looks very very faintly dewatered.

Faint dish structures

Faint dish structures

Faint consolidation laminae

Very thin laminated interval 5mm thick.

Bioturbated vf sandstone/coarse siltstone heterolithics
Planolites and Helimithopsis dominate.

Increasing sand content
Disrupted stratified very fine sandstone

Siltstone with minor sandstone. Planolites dominate.

Thin 5cm thick fine sandstone package. Contains large elongated
clast.

Siltstone with minor sandstone ( 5 - 10%)
Thin 2cm fine sandstone unit. Laminated. Visible escape structure.
Chondrites population
Fines up to shale
Faint consolidation laminae

Sandstone medium grained moderately sorted, occasional small
pyritic growth.

Faint dish structures

Faint dish structures

Sandstone medium grained moderately sorted, occasional small
pyritic growth.

Carbonaceous material

Faint consolidation laminae

Sandstone grading up to fine grained moderate to well sorted,
3% glauconite, occasional small flat clasts

Inclined upper bed contact.

Injection features

Siltstone grading up to sandstone/siltstone bioturbated heterolithics
Heliminthopsis and planolites dominate

Siltstone laminated. Low bioturbation, low sand content.
Heliminthopsis dominate

Fines upward to medium fine siltstone.
Loaded base
Small clasts 2 - 5mm

Faint consolidation laminae

Sandstone medium grained poor to moderately sorted, sporadic
clasts through. 3% glauconite

Thin laminated succession 5mm thick

Faint consolidation laminae

Sandstone fining up to fine grained moderately sorted.

Sporadic small clasts

Laminated fine grained sandstone disrupted by dewatering
Sand injection nest above bed boundary

Siltstone - very low visible sand content. Low bioturbation.
1cm thick injectite (sill)

3cm thick injectite
Zoophycos escape trace or ptygmatically folded injectite?

Thin structureless sand

Injectite. Upturned bedding.
2cm thick laminated sandstone grading into siltstone

Siltstone. Low sand content. Low bioturbation. Planolites
dominate.

Grading up to fine siltstone.
Laminated siltstone with increased sand content . High glauconite
Loaded base.
Cement hinders interpretation
Sandstone medium grained heavily cemented with pyrite.

Sandstone medium grained heavily cemented with pyrite.
Cement hinders interpretation

Sandstone medium grained heavily cemented with pyrite.

Cement hinders interpretation

Sandstone medium grained heavily cemented with pyrite.

Sandstone medium fine grained, well sorted, heavily cemented
with pyrite.

Cement hinders interpretation

Sandstone medium fine grained, well sorted, heavily cemented
with pyrite.

Small clasts <1cm wide

Sandstone medium fine grained, well sorted, appears unstructured.

Small clasts and carbonaceous material

Sandstone medium fine grained, well sorted, appears unstructured.

Core Description

Pale olive grey subrounded to rounded moderate to well sorted
medium grained uartz arenite with approximate 1cm mud ripup
clasts. 3% glaucony, trace heavy minerals.

Slightly occasional coarse grains, poorer sorted

Faint consolidation

Small clasts <1cm wide, pyrite
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Lateral migration of fifth order system

5th order migration

One metre
cored
interval

Amalgamated
channel margin or frontal

splay

5th order migration

5th order BS

5th order BS

Stacked unconfined sandy splays
(Spill phase from adjacent channel complex)



Bagged Core

Rubble

Rubble

Rubble

Medium to fine grained moderately to well sorted sandstone
Trace glauconite. No visible structure.

Medium to fine grained moderately to well sorted sandstone
Trace glauconite. No visible structure.

Rubble

Small flat sheared clasts

Medium to fine grained sandstone moderately to well sorted.
Well cemented. Trace glauconite.

Dish structures

Py

Py

Py

Py

Large pyritic fromboids up to 2 - 3cm wide.

Medium to fine grained moderately to well sorted sandstone.
Occasional thin intervals containing coarse grains of uartz in
a medium to fine grained matrix. Occasional faint consolidation
laminations

Medium to fine grained moderately to well sorted sandstone.
Occasional thin intervals containing coarse grains of uartz in
a medium to fine grained matrix. Occasional faint consolidation
laminations

Coarse grains

Coarse grains

Medium fine grained sandstone moderately to well sorted
Low to moderately cemented. Trace glauconite.

Medium grained

Medium fine grained sandstone moderately sorted
Low to moderately cemented. Trace glauconite.

Pyrite fromboids common.

Py
Large 4cm pyritic fromboid

Sandstone poorly sorted, medium grained with sporadic coarser
grains of uartz. 1- 2% glauconite. Well cemented

Laminated very fine sandstone well sorted, trace glauconite, well
cemented. Laminations disrupted by dewatering.
Sheared and rounded mud clasts up to 2cm wide.

Small sheared clasts.

Py
Pyritic fromboids 1 - 2cm diameter. Faint consolidation laminae

Occasional flat sheared clasts.

Sandstone medium to fine grained moderately sorted, low fines,
low to moderately cemented. 1 - 2% glauconite.

Bagged interval hinders
interpretation

3220

3221

3222

3223

3224

3225

3226

3227

3228

3229

3230

3231

3232

3233

3234

3235

3236

3237

3238

No Core No Core No Core

One metre
cored
interval

A

A

A

A

B

A

A

A

A

H

D

A

Gamma ray
curve not
attached
due to

poor core
recovery

Bagged interval hinders
interpretation

Bagged interval hinders
interpretation

Bagged interval hinders
interpretation

Bagged interval hinders
interpretation

Bagged interval hinders
interpretation

Bagged interval hinders
interpretation

Bagged interval hinders
interpretation

Bagged interval hinders
interpretation

Amalgamated
channel axis

Amalgamated
channel axis

Channel margin

Frontal/crevasse splay
linked debrite or

injected overbank

Channel base

Amalgamated
channel axis

Amalgamated
channel axis

Amalgamated
channel axis

Channel base

Channel base

Amalgamated channel axis

Channel margin or frontal
splay

Channel base

Amalgamated channel axis

Channel margin and splay

Amalgamated channel axis

Amalgamated channel axis

Amalgamated channel axis

Amalgamated channel axis

4th order BS

4th order BS

4th order BS

4th order BS 5th order BS

4th order BS

Composite mixed depositional/erosive
channel and splay system

Composite mixed depositional/erosive
channel and splay system

Distributary-sized composite mixed depositional/erosive
channel and splay system

High level of reincision and amalgamation

Composite mixed depositional/erosive
channel and splay system.

Marginal or distributary-sized

Montague 1

Latitude: Longitude:19 31’ 41.3”S 116 21’ 4.6”E

Logged Date: June 2006
Well Total Depth: 4362 metres RT
Logged: Kerrie Deller
Operator: Woodside Energy Ltd

Notes:

Most of the cored interval was rubble contained within calico bags. Interpretation very difficult and
extremely limited.

The gamma ray curve was not attached due to the very poor recovery of core and the sandy nature
of the cored zone (no silts or shales makes correlation to GR impossible)
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Sandstone

Bioturbated
heterolithics

Siltstone
Shale

S

Py

Pyrite

Sedimentological Structure

Bioturbation

Dish structure

Clasts

Injection features

Sheared folded
bedding

Cross
Stratification

Faint stratification

Parallel and wavy
laminations

Carbonaceous
material

Dewatering pipes

Disseminated
pyrite cement

Siderite
concretion

Pyrite
growth/fromboid

Pyrite

Lithology Facies

Styolite

A Unstructured and parallel laminated sandstone
B Dish and pipe structured
C Clast-dominated sandstone
D Laminated sandstone
E Bioturbated heterolithics
F
G Ptygmatic injection features
H Injection breccia
I Sandstone pillars
J Sandstone dykes and sills
K Contorted sandstone

sandstone

Siltstones, claystones and shales (<2 - 5% sand).

/linked debrite

/hybrid flow

ScaleFifth Order Architectural Models

Model A: Proximal composite channel and
splay (highly amalgamated)

Model B: Proximal to medial composite
channel and splay

Model C: Medial composite channel and
splay

Model D: Medial to distal composite
channel and splay

Model E: Distal unconfined sheet sand
complex (layered)

3117

GR

Signature
Description Lithofacies

VA A SA SR R WR

Sorting Shape
VP P M W VW

Depth

(m) B C P G VC C M F VFC M F VF

Sedimentological

Structures

Sand %
Ichno

genera %

5th order stratigraphy
3th and 4th order facies

associations
6th order stratigraphy5th Order Model

Composite mixed depositional/erosive
channel and splay system

Composite mixed depositional/erosive
channel and splay system.

Marginal or distributary-sized?

Spill Phase?

Cut and Fill Phase

Cut and Fill Phase

Cut and Fill Phase

Spill Phase?

Cut and Fill Phase?

Cut and Fill Phase

Cut and Fill Phase

Aggradation
Channels infilling

and vertically stacking

Aggradation
Channels infilling

and vertically stacking

Aggradation to
Retrogradation

Channels infilling
and vertically stacking

Retrogradation?
Backstepping of

depositional system

Aggradation?
Channels infilling

and vertical stacking

or

Progradation?

Cut and Fill Phase

Aggradation
Channels infilling

and vertically stacking

5th order BS?

5th order migration

Gamma ray
curve not
attached
due to

poor core
recovery

Gamma ray
curve not
attached
due to

poor core
recovery

Gamma ray
curve not
attached
due to

poor core
recovery

6th order BS?



3055

3056

3057

3058

3059

3060

3061

3062

3063

3064

3065

3066

3067

3068

3069

3070

3071

3072

3073

3074

3075

3076

3077

3078

3079

3080

3081

3082

3083

3084

3085

3086

3087

3088

3089

3090

3091

3092

3093

3094

3095

3096

3097

3098

3099

3100

3101

3102

3103

3104

3105

3106

3107

3108

3109

3110

3111

3112

3113

3114

3115

3116

3117

3118

3119

3120

3121

3122

3123

3124

3125

3126

3127

3128

3129

3130

3131

3132

3133

3134

3135

3136

3137

3138

Py

Py

Py

Zoo

S

Py

Pyrite

Py

Py

Py

Py

Pyrite

Pyrite

Pyrite

Pyrite

Py

Pyrite

Py

Pyrite

Pyrite

S

Py

Py

Py

Pyrite

Pyrite

Pyrite

Pyrite

Pyrite

Py

Py

20 to
30%

1%

5%

5%

30 to
40%

20 to
30%

5%?

No dewatering

No dewatering

No
structure

30 - 60%

10%

20 - 30%

20 - 30%

10 - 20%5% sand

None

20%

60 - 70%

60 - 70%

60 - 70%

40 - 60%

No Dewatering

10%

30%

30 - 50%

40 - 60%

20 - 30%

40 - 60%

10%

50% sand

No structure

No
structure

No
structure

No
structure

No
structure

Pyrite

No
structure

10%

20 - 30%

0 - 2%

10 - 20%

10%

10%

30 - 50%
50% sand

30%

30%

10%

30%

20%

30%

20%

50%

40%

20 - 30%

10%

5 - 10%

5 - 10%

5 - 10%

30 - 20%

30 - 20%

30 - 20%

30 - 20%

50 - 60%

50 - 60%

30 - 40%

30 - 40%

40 - 60%

40 - 60%

40 - 60%

20 - 30%

10%

20%

10 - 20%
sand

20 - 30%
sand

No
structure
No
dewatering

No structure

No structure

10%

30%

No Bio

40 - 60%

40 - 60%

40%
sand

40% sand

20%

70%?

70%

75%

50%

20%

40% sand

10% sand

10 - 15%
sand

5% sand

No structure

20%
Z, P, Ch

Ch

Z

Z, P, H

Fines up to fine silt (no shale)

Increased siderite. Concentrates in burrow features.S

Fines up to homogeneous siltstone from bioturbated heterolithic
coarse silt/very fine sand. No visible laminations and
occasional burrows.

S Increased siderite

P, H Low bioturbation restricted to horizontal tracemarkers only.
No zoopyhcos

Very dark grey siltstone with very little bioturbation

Bioturbated heterolithic very fine sand/coarse silt.
Traces include planolites, zoophycos, heliminthopsis,
terebellina.

Silty zone with low bioturbation.

Sandstone medium to fine-grained, well sorted, 5 - 10% glau/heavy
Large mudstone floating clast and wispy discontinuous laminations.
Fining up into overlying bioturbated heterolithics

Bioturbated heterolithic fine sandstone/coarse siltstone fining to
slightly laminated siltstone. Planolites, Zoophycos and
Heliminthopsis?.

20% sand

Mudstone floating clasts with slight dewatering consolidation lines.

Sandstone grey, fine to medium-grained, moderately to well sorted
5 - 10% glau/heavies,

Pyrite growths

Sandstone fining up to medium/fine-grained. Consolidation lines
with small pipes.

Structureless.

Slight dewatering consolidation lines.

Sandstone medium-grained, moderately to well sorted, glau/heav
5 - 10%

Disseminated pyrite cemented lens crosscut core.

Structureless sand, medium-grained, moderately to well sorted,
5 - 10% glau/heav, disseminated pyritic cement.

Mudstone floating clasts. 5 - 10% glau/heav. Appear sheared

Faint eruption structures
Heavily dewatered zone with dish and pillar structures.
Disseminated pyritic cement.

Sandstone medium-grained, moderately sorted with 5 - 10%
glau/heav.

Dewatering consolidation lines.

Sandstone medium to fine-grained, moderately sorted, 5 - 10%
glau/heav, little structure.

Disseminated pyritic cement.

Dewatering consolidation lines.

Lens of disseminated pyritic cement

Small pyritic clast

Lens of disseminated pyritic cement
Sandstone medium to fine-grained, moderately to well sorted,
10% glau/heav.

Sharp base.
Heterolithic fine sand/silt. Low bioturbation.

Sandstone medium-grained, moderate to well sorted, 10 - 20%
glau/heav.

Fracture
Disseminated pyrite cement

Fines upward to fine-grained. Mudstone floating clasts and wipy
discontinuous laminae present. Injected appearance.

Slightly loaded base

Bioturbated heterolithic fine sand/coarse silt.

Bioturbated heterolithic fine sand/coarse silt. Planolites,
zoophycos, terebillina.

Bioturbated heterolithic fine sand/coarse silt.
Zoophycos, planolites, occasional heliminthopsis.
Burrows few mm thick.

Bioturbated heterolithic fine sand/coarse silt.
Planolites,heliminthopsis, rare Terebellina.

Bioturbated heterolithic fine sand/coarse silt.

Bioturbated heterolithic fine sand/coarse silt. Siderite cement.

Bioturbated heterolithic fine sand/coarse silt.

Bioturbated heterolithic fine sand/coarse silt.

Traces include Terebellina, planolites, zoophycos, chondrites?

Coarse siltstone. Low sand and low bioturbation.

Siderite cement replacing burrows.

S
Siderite concretion approx 1 inch thick.

Ptygmatic injection features 1 inch thick.

Sandstone fine-grained fining up to bioturbated heterolithics.
Contains floating clasts and internal injection features.

Siderite cement zoneS
30%

Sandstone injection feature

Sandstone injection feature
Sandstone injection feature

Sandstone injection feature

Thick sand injection feature, fine-grained with angular mudstone
injectite breccia. Sharp and inclined contacts (40 degrees).

Sandstone injection feature
Sandstone injection feature

Bedding angle inclined to 40%

Small chondrites population?

Siderite cement

Siderite cement

S

S Siderite cement

Bioturbated heterolithic fine sand/coarse silt. Zoophycos, planolites,
heliminthopsis.

Low bioturbation
No Core
Sandstone, very fine to fine-grained, slightly laminated (ripple
x-laminated), appears affected by injection processes.

Bioturbated heterolithic fine sand/coarse silt. Siderite cement.

Sand injection feature

Zoophycos, planolites, heliminthopsis.

Zoophycos, planolites, heliminthopsis.

Zoophycos, planolites, heliminthopsis
Traces overlap

Siderite rich zone replacing burrows.S

S Siderite rich zone replacing burrows.

Sand lined burrows Terebellina

S Siderite rich zone replacing burrows.

Bioturbated heterolithic fine sand/coarse silt.
Zoophycos, planolites, chondrites?

Very fine sandstone with fine silty laminations.

medium-grained sandstone, well sorted, 5 - 10% glau/heavy
Sharp contact

Sharp contact
Small mudstone floating clast.

Fining upward to medium/fine-grained and well sorted

Lens of disseminated pyrite cement.

Lens of disseminated pyrite cement.

Dewatering consolidation lines.

Sandstone medium-grained, moderately to well sorted,
5 - 10% glau/heavy

Contact loaded.

Small mudstone floating clasts.

Sandstone medium-grained, well sorted, 5 - 10% glau/heavy

Fines to fine/medium-grained siltstone. No shale.

Chondrites population, no visible zoophycos.

Siderite cementation preserving burrows

S

S

Bioturbated heterolithic fine sand/coarse silt.

Bioturbated heterolithic fine sand/coarse silt.
Burrows infilled with fine sand.

Zoophycos, planolites, heliminthopsis

Siderite cemented zone

Sandstone medium to fine-grained, well sorted, glau/heav 20%
Sharp contact

Wispy discontinuous laminations and carbonaceous matter,

Extremely dewatered with dish and pillar structures, and
consolidation surfaces.
Sandstone fining to fine to very fine-grained.

Fining upward to slightly laminated siltstone

Sulphur on core

Bioturbated heterolithic fine sand/coarse silt. Traces include
zoophycos, planolites, terebellina and heliminthopsis.

Sandstone injection feature approximately 1cm thick.

Bioturbated heterolithic fine sand/coarse silt. Traces include
zoophycos, planolites, terebellina and heliminthopsis.

Pyritic fromboids
Chondrites population

Chondrites population

Bioturbated heterolithic fine sand/coarse silt.

Sandstone medium-grained, moderately to well sorted, 2 - 5%
glau/heavy, disseminated pyritic cement. Faint pipe structures

Small mudstone floating clast

Small mudstone floating clast

Lens of disseminated pyrite cement.

Lens of disseminated pyrite cement.

Lens of disseminated pyrite cement.

Small mudstone floating clasts

Slight fining up from upper to lower medium sandstone.

Small mudstone floating clasts. Very faint consolidation lines
present

Dewatering consolidation surfaces

Disseminated pyritic cementation.

Garnet?

Sandstone medium-grained, moderately to well sorted,
5% glau/heavy, pyritic cement

Dewatering consolidation surfaces

Dewatering consolidation surfaces

Dewatering consolidation surfaces

Sandstone medium-grained, well sorted, 5% glau/heavy.

Decrease in sorting to moderately to well sorted

Small floating clasts.

Sandstone medium-grained, well sorted, 2 - 5% glau/heavy.

Lens of disseminated pyrite cement.

Disseminated pyritic cementation.
Pyrite fromboid.
Sharp base

Bioturbated heterolithic fine sand/coarse silt.

Nest of ptygmatic sand injections.

Injected contact

Sandstone, sub-rounded to sub-angular, well sorted, 2 - 5%
glau/heavys. Rubble.

Wispy discontinous laminations and floating clasts (rip downs).

Amalgamated
channel margin or frontal

splay

Overbank or distal splay

Pyrite growths, 10% glauconite. Slight dewatering
Sandstone fine to medium-grained, well sorted, fining to
very fine-grainedd. Structureless.

Sandstone fine to medium-grained, well to moderately sorted
with visible dish and pillar structure. Dewatered zones have
siderite cementation, non dewatered zones have possible
gypsum cement.

Sandstone fine to medium-grained, well to moderately sorted
with visible dish and pillar structure.

Sandstone fine to medium-grained fining up to fine-grained.
Disseminated pyritic cement.

Glauconite 20%

Glauconite 30%

Small clasts throughout.

Pyrite replaced clasts?

medium-grained sandstone fining upwards to medium to fine
grained sandstone. High glauconite.

Structureless medium-grained sandstone, moderately sorted,
10 - 15% glau.

Faint dewatering consolidation lines.

Graded base. Sharp contact with underlying bed.
Large rip-up clast of dark hemipelagic mudstone surrounded by
smaller mudstone clasts and wispy discontinuous laminations.
20% glauconite.
Medium sandstone fining to fine-grained, moderately sorted,
10 - 20% glauconite. Small floating mudstone clasts.

Occasional flattened mudstone clasts 1cm long.

Slight variation in grainsize and sorting to upper medium-grained
and poorer sorting. 10 - 20% glau.

Small mudstone floating clasts.

Sandstone medium-grained, moderately sorted, 10 - 20%
glau, structureless, disseminated pyritic cement.

Mudstone floating clasts.

Small flattened mudstone clasts 1 - 2cm long.

Sandstone medium-grained, mod to well sorted, 10 - 20% glau/
heavy minerals, structureless. White cement.

Sandstone medium-grained, moderately sorted.

Fracture pyrite filled at 72.80m

Core orange in colour. Probable HC.

Siltstone with little sand, low bio

Increasing sand content to bioturbated heterolithic
fine sand/coarse silt.

Pyritic frombiods

Siderite rich zone infilling burrows.S

Bioturbation includes planolites, heliminthopsis and zoophycos?

Drop in bioturbation and sand content.

Fines up to siltstone/mudstone - no shale.

Injection features from underlying sand bed.
Fining upwards top of bed. Mudstone rip down clasts 1cm wide.

Sandstone medium-grained well sorted with 10 - 20% glau/heavy.

Dewatered sandstone wtih dish and pillar structures. Some
burst through features noted.

Faint dewatering consolidation lines.

Core colour change to white cement without pyrite.

Sandstone medium-grained, well sorted, glau/heavy 10%,
disseminated pyritic cement,

Base slightly loaded. Small coarsening up base.

Fines upward to non-bioturbated siltstone. No shale.

Sulphur on core.

Bioturbated heterolthic fine sand/coarse silt. Planolites,
zoophycos, heliminothopsis present.

Siderite rich zone. Replaced burrows.

End Core 1

Bioturbated heterolithic fine sand/coarse silt. Traces include
planolites, zoophycos, occasional Heliminthopsis

Rapid coarsening into overlying amalgamated sandstone unit.

Extremely dewatered with dish and pillar structures. Grainsize
not continuous due to dewatering. Finer-grained dewatered zones
cemented.

Medium to fine-grained sand, moderate to well sorted, 5 - 10%
glau/heavys.

medium-grained sand, moderate to well sorted, 5 - 10%
glau/heavys

Fining upwards to fine-grained.

Fining upwards to fine-grained.

Consolidation lines, floating mudstone clast and pyritic growth.
Coarsening base.
No fining. Reduced bioturbation.
Heliminthopsis, planolites.

Bioturbated heterolithic fine sand/coarse silt. Bioturbation includes
zoophycos, planolites, helimonthopsis, terebillina.
Strong helimonthopisis populations.

S Siderite cement replacing burrows

S Siderite cement replacing burrows

Bioturbated heterolithic fine sand/coarse silt. Bioturbation includes
zoophycos, planolites, helimonthopsis, terebillina.

Sand injection 1cm thick.
Low bioturbation

Base sharp and structureless

Medium to fine sand, well sorted, 5 - 10% glau/heavies, dish
structures and lens of disseminated pyritic cement.

Medium to fine sand fining to very fine sand, disseminated pyritic
cement, structureless at base.

Fine to very fine sand with internal shear features, zones of silty
sandstone and disseminated pyritic cementation, carbonaceous
matter. Injection feature within unit. Sharp base.

Start Core 1

Start Core 2

End Core 2

G

B1

G

B1

B4

Chondrites population

G

Chondrites population

Very faint consolidation lamiantions

B4Small pipe features

Faint dewatering

Disseminated pyrite cement
makes it difficult to identify
dewatering.

B2

B3 - B4

Disseminated pyrite cement
makes it difficult to identify
dewatering.

B1

A

G

Z

B1

B2

B4
Strong siderite cementation

A

Planolites, zoophycos, heliminothopsis present.

B3 - B4

B1

B2 - B4
Rapidly grades from A through to B4

B1

B3 - B4

G

Heliminthopsis, zoophycos.

A

Very faint consolidation

Very faint consolidation

Very faint consolidation

Faint dewatered consolidation features.

A

Cementation hinders
interpretation

Faint dewatered consolidation features.

Faint dewatered consolidation features.

Elongated clast- depositional

Faint dewatered consolidation features.

Small mudstone floating clasts.
Faint dewatered consolidation features.

Very fine laminations and very small sheared clasts

Very faint dewatering consolidation lines.

Consolidation laminations very faint

B2 - B3

B3

B3 - B4

B3 - B4

Strong cementation hinders
interpretation

B1

B1

Planolites, zoophycos, heliminthopsis, common terebellina.

D

Clast 2 - 3cm long rounded

Injected splay

A

H
D

A

C

A

A

A

A

A

A

H

D

F

E

E

F

A

B3 - B4

D

E

E

E

F

A

A

D

E

E

E

E

E

E

F

D

E

E

E

E

E

G

E

D

E

G

E

F

E

A

A

H

E

A

B1 or B2

A

A

A

A

A

A

H

E
F

A

B1 - B2

A

K

E

E

A

B1 - B2

A

B2 - B3

A

B2 - B4

H

E

E

E

F

A

A

A - B1?

H

F

E

E

F

F

A

A

A

C

D

A

A

A

A

A

H

A

A

A

A

A

F

E

EE

F

F

3040

3040

3160 3160

3040

Shift Down

Shift Down

Shift Down

Thin channel axis

Injected frontal/crevasse splay

Amalgamated
channel axis

Channel margin

Linked debrite or
injected frontal/crevasse splay

and overbank

Channel margin

Amalgamated
channel axis

Amalgamated channel axis

Channel base

Channel base

Amalgamated
channel axis

Channel margin and splay?

Amalgamated
channel axis

Channel base

Overbank or distal splay

Overbank or distal splay

Channel margin

Amalgamated
channel axis

Channel base

Overbank or distal splay

Overbank or distal splay

Overbank or distal splay

Overbank or distal splay

Overbank or distal splay

hybrid flow event

Channel margin and splay

Injected frontal/crevasse splay
or linked debrite

Channel base

Amalgamated
channel axis

Channel base

Amalgamated channel axis

Channel base

Amalgamated
channel axis

Amalgamated
channel axis

Channel margin

Amalgamated
channel axis

Channel base

Channel base

Overbank or distal splay

Overbank or distal splay

Frontal/crevasse splay
linked debrite

Channel base

Channel margin

Amalgamated
channel axis

Overbank or distal splay

Abandonment

Overbank or distal splay

Frontal/crevasse splay

Overbank or distal splay

Overbank or distal splay

Injectite

Overbank or distal splay

Frontal/crevasse splay

Overbank or distal splay

Overbank or distal splay

Overbank or distal splay

Overbank or distal splay

Frontal/crevasse splays

Amalgamated
channel axis

Amalgamated
channel axis

Channel base

Channel base
Channel margin

Frontal/crevasse splay

Overbank or distal splay

Overbank or distal splay

Frontal/crevasse splay

Channel margin and splay

Amalgamated
channel axis

Overbank or distal splay

Overbank or distal splay

Frontal/crevasse splay
Injected overbank or

linked debrite

Amalgamated
channel axis

Amalgamated
channel axis

Amalgamated
channel axis

Channel margin

Channel margin

Channel margin

Channel margin

Channel margin

Amalgamated
channel axis

Frontal/crevasse splay

Amalgamated
channel axis

Overbank or distal splay

Overbank or distal splay

Abandonment

Abandonment

Abandonment

Abandonment

Abandonment

4th order BS

4th order BS

4th order BS

4th order BS

4th order BS

4th order BS

4th order BS

4th order BS

4th order BS

4th order BS

4th order BS

4th order BS

4th order BS

4th order BS

Progradation

Aggradation
Channels infilling

and vertically stacking

Retrogradation
Decreasing bed

thickness up section

Retrogradation
Decreasing bed

thickness up section

Abandonment

Aggradation to
Retrogradation

Backstepping of
system towards shelf

Retrogradation
Decreasing bed

thickness up section

Aggradation to
Retrogradation

Backstepping

Aggradation
Channels infilling

and vertically stacking

Retrogradation

Retrogradation

Retrogradation

Retrogradation

Retrogradation

Abandonment

Highstand splays

Highstand splays

Retrogradation

Retrogradation

Progradation

Increasing bed
thickness up section

Aggradation
Channels infilling

and vertically stacking

Aggradation
Channels infilling

and vertically stacking

Aggradation to
Retrogradation

Channels infilling
and vertically stacking

Retrogradation
Decreasing bed

thickness up section

Retrogradation

Aggradation
Channels infilling

and vertically stacking

Aggradation
Channels infilling

and vertically stacking

Aggradation
Channels infilling

and vertically stacking

Aggradation to
Retrogradation

Backstepping of system

Retrogradation
Backstepping of system

Decreasing bed thickness

Retrogradation

Abandonment

4th order BS?

A

D

D

H

G

J

J

4th order BS

4th order BS

4th order BS

Channel margin

Channel margin and splay?

Channel margin

Channel margin and splay

Channel margin and splay

4th order BS

5th order BS

5th order BS

5th order BS

5th order BS

5th order BS

5th order BS

5th order BS

5th order BS

5th order BS?

6th order BS?

6th order BS

6th order BS

4th order BS

4th order BS

Distal fine-grained unconfined splays

Distal fine-grained unconfined splays

Stacked unconfined sandy splays
(crevasse splays)

Distributary-sized composite mixed depositional/erosive
channel and splay system (mulit-story)

Unconfined progradational sandy splay

Composite mixed depositional/erosive
channel and splay system

Composite mixed depositional/erosive
channel and splay system

Composite mixed depositional/erosive
channel and splay system

Distal fine-grained unconfined splays

Distal fine-grained unconfined splays

Stacked unconfined retrogradational sandy splays

Distributary-sized composite mixed depositional/erosive
channel and splay system

Unconfined progradational sandy splay

Distal fine-grained unconfined splays

Distal fine-grained unconfined splays

Stacked unconfined retrogradational sandy splays

Unconfined progradational sandy splay

Distal fine-grained unconfined splays

Stacked unconfined retrogradational sandy splays
(spill phase of adjacent channel complex)

Distal fine-grained unconfined splays

Stacked unconfined retrogradational sandy splays

Distributary-sized composite mixed depositional/erosive
channel and splay system

Distributary-sized composite mixed depositional/erosive
channel and splay system
(channel margin deposits)

Composite mixed depositional/erosive
channel and splay system

Composite mixed depositional/erosive
channel and splay system

Composite mixed depositional/erosive
channel and splay system

Stacked progradational sandy splays?

Distributary-sized composite mixed depositional/erosive
channel and splay system

Distal fine-grained unconfined splays

Unconfined retrogradational sandy splay
(adjacent channel)

Distal fine-grained unconfined splays

Distal fine-grained unconfined splays

Unconfined retrogradational sandy splay
(adjacent channel)

Distal fine-grained unconfined splays

Distal fine-grained unconfined splays

Distributary-sized composite mixed depositional/erosive
channel and splay system

Unconfined progradational sandy splay

Stacked unconfined retrogradational sandy splays

Distal fine-grained unconfined splays

Stacked unconfined sandy splays
(Spill phase from adjacent channel complex)

Distal fine-grained unconfined splays

Distal fine-grained unconfined splays

Stacked unconfined retrogradational sandy splays

Composite mixed depositional/erosive
channel and splay system

Composite mixed depositional/erosive
channel and splay system

Composite mixed depositional/erosive
channel and splay system

Shift down
1.25m

C

Inclined contact

H

A

Amalgamated
channel margin or frontal

splay

Amalgamated
channel margin or frontal

splay

Amalgamated
channel margin or frontal

splay

Amalgamated
channel margin or frontal

splay

Channel margin

Channel base

Channel base

Channel base

Channel base

Amalgamated
channel axis

4th order BSChannel base

4th order BSChannel base

4th order BSChannel base

Channel margin and splay?

Channel margin and splay?

Amalgamated
channel axis

Amalgamated
channel axis

Amalgamated
channel axis

4th order BSChannel base

Amalgamated
channel axis

Thin channel axis?

Abandonment

Amalgamated
channel margin or frontal

splay

Amalgamated
channel margin or frontal

splay

Amalgamated
channel margin or frontal

splay

Amalgamated
channel margin or frontal

splay

Abandonment

Amalgamated
channel margin or frontal

splay

Channel margin and splay

Amalgamated
channel margin or frontal

splay

Amalgamated
channel margin or frontal

splay

Amalgamated
channel axis

Amalgamated
channel margin or frontal

splay

5th order BS

Cut and Fill Phase

Cut and Fill Phase

Cut and Fill Phase

Spill Phase?

Retrogradational Build Phase

Spill Phase

Retrogradational Build Phase

Progradational Build Phase

Cut and Fill Phase

Cut and Fill Phase

Spill Phase

Retrogradational Build Phase

Retrogradational Build Phase

Retrogradational Build Phase

Cut and Fill Phase

Spill Phase

Cut and Fill Phase

Cut and Fill Phase

Progradational Build Phase

Progradational Build Phase

Cut and Fill Phase

Cut and Fill Phase

Spill Phase

Progradational Build Phase

Spill Phase

Retrogradational Build Phase

Progradational Build Phase

Spill Phase

Stacked unconfined sandy splays
(Spill phase from adjacent channel complex?)

Spill Phase

Retrogradational Build Phase

Progradational Build PhaseFrontal/crevasse splay

Stacked unconfined sandy splays
(Spill phase from adjacent channel complex?)

Spill Phase

Retrogradational Build Phase

5th order BS

Progradational Build Phase

Retrogradational Build Phase

Cut and Fill Phase

Cut and Fill Phase

Cut and Fill Phase

Cut and Fill Phase

Spill Phase

Progradational Build Phase

Cut and Fill Phase

Cut and Fill Phase

Spill Phase

Retrogradational Build Phase

Retrogradational Build Phase

5th order BS
Progradational Build Phase

5th order BS

Progradational Build Phase

5th order BS?Progradational Build Phase?

Spill Phase?

5th order migration or 6th
order?

5th order migration

5th order migration

GR

Signature
Description Lithofacies

VA A SA SR R WR

Sorting Shape
VP P M W VWB C P G VC C M F VFC M F VF

Sedimentological

Structures

Sand %
Ichno

genera %

Depth

(m)

5th order stratigraphy
3th and 4th order facies

associations
6th order stratigraphy5th Order Model

NOTES:

Well not deviated.

Core 1 3055 - 3080.6 metres. Core 2 3082 - 3137.30 metres. Core heavily saturated with residual
hydrocarbon.

Lambert 2

Latitude: Longitude:19 26’ 24.962”S 116 29’ 03.833”E

Logged Date: November 2005
Well Total Depth: 4219.6 metres RT
Logged: Kerrie Deller
Operator: Woodside Energy Ltd

Australian School of Petroleum

AUSTRALIA

THE UNIVERSITY
OF ADELAIDE

SUB CRUCE LUMEN

ASP
Australian School of Petroleum

ASP
Australian School of Petroleum

Sandstone

Bioturbated
heterolithics

Siltstone
Shale

S

Py

Pyrite

Sedimentological Structure

Bioturbation

Dish structure

Clasts

Injection features

Sheared folded
bedding

Cross
Stratification

Consolidation
Laminae

Parallel and wavy
laminations

Carbonaceous
material

Dewatering pipes

Disseminated
pyrite cement

Siderite
concretion

Pyrite
growth/fromboid

Pyrite

Lithology Facies

Styolite

A

B

C

D

E

F

G

H

I

J

K

Unstructured and parallel laminated sandstone
Dish and pipe structured
Clast-dominated sandstone
Laminated sandstone
Bioturbated heterolithics

Ptygmatic injection features
Injection breccia/linked debrites
Sandstone pillars
Sandstone dykes and sills
Contorted sandstone/hybrid flows

sandstone

Siltstones, claystones and shales (<2 - 5% sand).

ScaleFifth Order Architectural Models

Model A: Proximal composite channel and
splay (highly amalgamated)

Model B: Proximal to medial composite
channel and splay

Model C: Medial composite channel and
splay

Model D: Medial to distal composite
channel and splay

Model E: Distal unconfined sheet sand
complex (layered)

AUSTRALIA

THE UNIVERSITY
OF ADELAIDE

SUB CRUCE LUMEN

5th order migration?
Presence of injectites
suggests presence of lateral
channel systems

5th order migration

5th order migration

5th order migration

Channel overbank or distal splay injections

5th order migration

6th order BS?

Progradation

One metre
cored
interval



Sandstone

Bioturbated
heterolithics

Siltstone
Shale

S

Py

Pyrite

Sedimentological Structure

Bioturbation

Dish structure

Clasts

Injection features

Sheared folded
bedding

Cross
Stratification

Consolidation
Laminae

Parallel and wavy
laminations

Carbonaceous
material

Dewatering pipes

Disseminated
pyrite cement

Siderite
concretion

Pyrite
growth/fromboid

Pyrite

Lithology Facies

Styolite

One metre
cored
interval

A

B

C

D

E

F

G

H

I

J

K

Unstructured and parallel laminated sandstone
Dish and pipe structured
Clast-dominated sandstone
Laminated sandstone
Bioturbated heterolithics

Ptygmatic injection features
Injection breccia/linked debrite
Sandstone pillars
Sandstone dykes and sills
Contorted sandstone/hybrid flow

sandstone

Siltstones, claystones and shales (<2 - 5% sand).

ScaleFifth Order Architectural Models

Model A: Proximal composite channel and
splay (highly amalgamated)

Model B: Proximal to medial composite
channel and splay

Model C: Medial composite channel and
splay

Model D: Medial to distal composite
channel and splay

Model E: Distal unconfined sheet sand
complex (layered)

B C P G VC C M F VF
Sorting Shape

VA A SA SR R WR

Exeter 5ST1

Latitude: Longitude:19 18’ 36.270”S 116 33’ 41.123”E

Logged Date: June 2006
Well Total Depth: 3454 metres
Logged: Kerrie Deller
Operator: Santos Pty Ltd

3384

3384.5

3385

3385.5

3386.0

3386.5

3387.0

3387.5

3388.0

3388.5

3389.0

3389.5

3364.0

3364.5

3365.0

3365.5

3366.0

3366.5

3367.0

3367.5

3368.0

3368.5

3369.0

3369.5

3370.0

3370.5

3371.0

3371.5

3372.0

3372.5

3373.0

3373.5

3374.0

3374.5

3375.0

3375.5

3376.0

3376.5

3377.0

3377.5

3378.0

3378.5

3379.0

3379.5

3380.0

3380.5

3381.0

3381.5

3382.0

3382.5

3383.0

3383.5

Sharp base

Medium grained sandstone with sheared and folded mudclasts up
to 5cm thick. Some clasts display internal lamination. Strongly
cemented.

Pl, Heli

Pl, Heli

20-50% bio

Very fine sandstone laminated and slightly disrupted. No visible
glauconite. Bioturbated.

Dark grey argillaceous siltstone/very fine sandstone mix. Low
amounts of sand. Laminated and moderately bioturbated
(approx 20 - 30%). Ichnogenera include planolites, zoophycos,
heliminthopsis, terrebellina.

Strong Heliminthodia and Heliminthopsis

Occasional growths of pyrite ( 1 - 2cm wide) and siderite ( 3cm
wide).
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C M F VF

Sedimentological

Structures

Sand %

50%

10%

90%
50%
<10%

20 - 30%

30%

60%

20%

40%

90%

40%

10%

10%

10%

10%

Py

?

Interpretation difficult through
state of core preservation

Planolites

Py

Py

Py

Py

Py

Py

Py

Py

Py

Py

Pl,Zoo
Hel,Ter

Pl,Zoo
Hel,Ter

Pl,Zoo
Hel,Ter

S

Pl,Zoo
Hel,Ter

Pl,Zoo
Hel,Ter

Pl,Zoo
Hel,Ter

Sandstone white/grey. Medium fine grained, 1 - 3% glauconite.
Moderately sorted. Stratification present.
Sporadic clasts.

Sheared clast-dominated interval with mud chips within
medium sandstone. Highly cemented. Clast interval affected
by injection. Bioturbation visible within clasts. Glauconite 2 - 5%.

Sandstone medium grained moderately sorted. White to brownish
grey. Strongly to moderately cemented. 1 - 3% glauconite.
Trace lithics.

Faint parallel stratification

Faint parallel stratification

Loaded base

Dark grey argillaceous siltstone and very fine sandstone
heterolithics. Laminated and bioturbated. Common planolites,
occasional zoophycos, heliminthopsis and trace
Terrebellina.

Bioturbation near injectite difficult to note during
to high sediment compaction.

Increased sand content, strongly bioturbated

Large injection feature. Sandstone same as described below.
Highly cemented with secondary smaller injectite radiating off it.
Pull up effect in laminated and bioturbated siltstone/fine sandstone
mix around it.

Sandstone medium grained moderately sorted. Low cement.
1 - 3% glauconite. Trace lithics. No structure. Occasional very
small sheared clasts.

Large basal rip up clast cross cutting core
Contact loaded
Dark grey argillaceous bioturbated very fine sand siltstone
heterolithics. Pyritic growths. Thin 1cm package of very fine sand
overlying a sand poor silt rich succession.

Contact undulating with underlying sand

Fining up to fine to very fine grained sandstone. High cement.

Cement increasing

Cross stratified sandstone within finer sandstone. Moderately
sorted.

Sandstone brownish grey, 1 - 3% glauconite, medium-grained,
moderately sorted, occasional sporadic sheared mud clast

No
structure

No
structure

No
structure

Sandstone brownish grey, 1 - 3% glauconite, medium grained,
moderately sorted, occasional sporadic sheared mud clast

Sandstone brownish grey, 1 - 3% glauconite, medium grained,
moderately sorted, occasional sporadic sheared mud clast

Pyrite

Pyrite

Pyrite

Pyrite

No
structure

Sandstone structureless
Medium grained, moderately sorted

Sandstone medium grained, moderately sorted, moderate to
low cement. 1 - 3% glauconite. No visible structure. Occasional
small sheared mud clast.

Flattened sheared clasts approximately 3cm wide.

No
structure

Clast 3cm wide with visible internal bioturbation (chondrites?)

Dark grey argillaceous laminated siltstone with little sandstone.
Low to no visible bioturbation. Heliminthodia? Base sharp with
underlying sandstone. Poorly developed crossbedding at base
with chondrites

Medium-grained sandstone moderately sorted. Strongly cemented.
Occasional sheared mudchips and clasts. 1 - 2% glauconite.

Dark grey argillaceous siltstone with some
sandstone. Low bioturbation. Dominantly Heliminthodia and
Heliminthopsis

Sandstone fine grained with disrupted laminations and overlain
by heavy bioturbation (planolites/chondrites).

Contorted coarse siltstone, fine siltstone/shale and sandstone.
Pygmatic injection features evident. No visible bioturbation.
Appears slurried. Fine carbonacoues material evident.
Base loaded into underlying sand

Core firable and fragmented. Interpretation difficult.
Medium grained with fine to very fine grained sand matrix with
1 to 2% glauconite and trace lithics. uartz clear to translucent
Low cement. Flattened sheared clasts present at top of
succession. Possible argillaceous lens at 3388.60m?

20%
10%

30%

Ch
<5%

Slightly loaded base
Patchy dolomite cement

Patchy dolomite cement

Patchy dolomite cement

Patchy dolomite cement

Faint parallel stratification

Patchy dolomite cement

Faint parallel stratification

Faint consolidation laminae

Heliminthodia and Heliminthopsis common

No structure, no fining.

I

Strong Heliminthopsis and Heliminthodia populations

Strong Heliminthopsis and Heliminthodia populations

Strong Heliminthopsis and Heliminthodia populations

Increased siltstone

Faint parallel stratification

Chondrites

80%

70%

Strong Heliminthodia and Heliminthopsis

Loaded contact

Cementation hinders interpretation

Cementation hinders interpretation

Cementation hinders interpretation

Cementation hinders interpretation

Cementation hinders interpretation

Cementation hinders interpretation

Ch

NOTES:

Logged and drafted interval deviated at approximately 39 degrees.
Structures and contacts are not deviated on this drafted log.
Approximately 1.65 metres of drafted log e uals approximately 1 metre of true section
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A

A
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A

A

A

D

D

D

D

G

H

C

D

F

H

F

K

H

Amalgamated contact

Amalgamated contact

Amalgamated contact

Amalgamated contact

Channel margin and splay

Frontal/crevasse splay?

Overbank or abandonment

Overbank or abandonment

Overbank or abandonment

Frontal/crevasse splay

Linked debrite or injected overbank

Channel margin

Amalgamated
channel fill

Overbank or distal splay

Overbank or distal splay

Frontal/crevasse splay

Sandstone pillar in
heterolithics

Amalgamated
channel fill

Amalgamated
channel fill

Overbank or distal splay

Frontal/crevasse splay
Distal overbank or abandonment

Overbank or distal splay

A

Channel margin to overbank

Fluidised contact

Amalgamated
channel fill

Channel margin

Amalgamated
channel fill

Amalgamated
channel fill

Channel margin

Amalgamated
channel fill

Injected overbank/linked debrite?

Amalgamated
channel axis

H Injected overbank or splay
or linked debrite?

Channel margin and splays

Thin channel axis

Abandonment or distal
overbank

Slumped overbank & splay
Possible hybrid flow event?

Abandonment or distal
overbank

Frontal/crevasse splay

Linked debrite or injected overbank

Amalgamated
channel fill?

Depth

(m)
Ichno

genera % VP P M W VW

Description Lithofacies
GR

Signature

Progradation

Abandonment

Retrogradation
Decreasing bed

thickness up section

Progradation

Aggradation
Channels infilling

and vertically stacking

Aggradation
Channels infilling

and vertically stacking

Progradation

Increasing bed
thickness up section

Retrogradation

Retrogradation

Retrogradation
Decreasing bed

thickness up section

Channel Base

Channel Base

Fluidised contact
Sedimentological structure

destroyed

Aggradation
Channels infilling

and vertically stacking

Retrogradation
Decreasing bed

thickness up section

5th order stratigraphy
3th and 4th order facies

associations
6th order stratigraphy

4th order BS

4th order BS

4th order BS

4th order BS

4th order BS

4th order BS

4th order BS

5th order BS

5th order BS

5th order BS

6th order BS

6th order BS

5th order model

Stacked progradational sandy splays

Composite mixed depositional/erosive
channel and splay systems?

Stacked unconfined sandy splays
(Spill phase from adjacent channel complex?)

Stacked progradational sandy splays

Distributary-sized composite mixed depositional/erosive
channel and splay system (mulit-story)

Marginal deposits

Distributary-sized composite mixed depositional/erosive
channel and splay system (mulit-story)

Progradational sandy splay

Distal fine-grained unconfined splays

Thin unconfined sandy splay
(Spill phase from adjacent channel complex)

Distal fine-grained unconfined splays

Stacked unconfined sandy splays
(Spill phase from adjacent channel complex)

Composite mixed depositional/erosive
channel and splay systems

Composite mixed depositional/erosive
channel and splay systems

Stacked progradational sandy splays

Small composite mixed depositional/erosive
channel and splay systems (multi-story distributary?)

Stacked unconfined sandy splays
(Spill phase from adjacent channel complex)

Linked debrite/hybrid splay deposits

Linked debrite/hybrid splay deposits

Stacked unconfined sandy splays
(Spill phase from adjacent channel complex?)

Stacked unconfined retrogradational sandy splays

5th order BS

Distal fine-grained unconfined splays
5th order BS

ASP
Australian School of Petroleum
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Faint parallel stratification

Faint parallel stratification

Faint parallel stratification

Amalgamated
channel margin or frontal

splay

Frontal/crevasse splay
Channel base

Channel Base

Channel Base

Channel Base

Amalgamated
channel margin or frontal

splay

Amalgamated
channel margin or frontal

splay

Amalgamated
channel margin or frontal

splay

Amalgamated
channel margin or frontal

splay

Spill Phase

Retrogradational Build Phase

Spill Phase

Retrogradational Build Phase

Progradational Build Phase

Cut and Fill Phase

Cut and Fill Phase

Cut and Fill Phase

Composite channel-splay migration

Spill Phase

Progradational Build Phase

Cut and Fill Phase

Retrogradational Build Phase

5th order BS?Spill Phase

Retrogradational Build Phase

Progradational Build Phase

Cut and Fill Phase

Spill Phase?

Retrogradational Build Phase

Abandonment

Progradational Build Phase

?

4th order BSChannel Base Cut and Fill Phase

5th order migration

5th order migration

5th order migration

5th order BS?

5th order BS? 5th order migration?

5th order migration?

6th order BS?

Progradation?



Egret 2

Latitude: Longitude:19 28’ 30.331”S 116 22’ 08.375”E

Logged Date: June 2006
Well Total Depth: 3674 metres mRT 3406.2 mtvdRT
Logged: Kerrie Deller
Operator: Woodside Offshore Pty Ltd

AUSTRALIA

THE UNIVERSITY
OF ADELAIDE

SUB CRUCE LUMEN

NOTES:

Well deviated at 40 degrees. Log not compensated for deviation. Cored intervals 3246 - 3273.15m
and 3273.15 - 3301.25 metres. Recovery 100%. Two GR log shifts. Shift 1 was 30cm up section,
shift 2 15cm up section. GR log has not been normalised to other regional logs.
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3260
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3264

3265
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3269

3270

3271

3272

3273

3274

3275

3276

3277

3279

No Structure

60 - 70%

30%

40 - 50%

40 - 50%

20%

60%

Siderite zone

40%

70%

40%

90%

40%

90%

70%

20%

40 - 50%

40 - 50%

40 - 50%

40 - 50%

40 - 50%

30%

30 - 40%

40%

40%

40%

50%

50%

50%

50%

30 - 40%

30 - 40%

20%

20%

<10%

10%

20%

70%

30%

50%

60 - 70%

60 - 70%

<10%

30 - 40%

20%

40 - 50%

40 - 50%

20%

5%

<5%
10%

30%

30%

30 - 40%

50 - 60%

50 - 60%

50 - 60%

50 - 60%

40 - 50%

30%

50%

50%

50%

60%

50%

50%

60%

20%

40%

40%

60%

20 - 30%

40%

50%

60%

10%

40%

20%

60%

90%

No
Structure

No
structure

Py

40%

50 - 70%

Py

Py

No Structure

No Structure

No Structure

Pyrite

Core rubble

No Structure

Py

Py

60%

10%

40 - 50%

10%

Py

No Structure

Py

Faint stratification

No Structure

Py

70%

50%

50 - 60%

20 - 30%

Core rubble

Py

Py

Py

Py

90%

80%

60%

20%

Py

Py

No Structure

No Structure

50% 40%

30%

60%

60%

Faint stratification and small sheared clast

No Structure

No Structure

No Structure

Very faint stratification

50%

80%

70 - 80%

Large bioturbated clast 10cm and cross cutting core.

60%

40%

No Structure

No Structure

B1

B1 - B2

No Structure

Faint stratification with small clasts

20 - 30%

40 - 50%

50 - 60%

10%?

40 - 50%

None

<5%

60%

<10%90%

60%

30 - 40%

90% <10%

40%

40%

50%

40%

20%

10%

<5%

20%

10 - 20%

60 - 70%

50%

50%

70%

70%

60%

40%

50 - 60%

5%

40%

20%

40%

40%

10%

10%

40%

20%

40 - 50%

40 - 50%

No Structure

Bioturbated heterolithics very fine sandstone/siltstone.
Trace glauconite.

Medium grained moderately sorted sandstone. No structure.

Sandstone medium-grained moderately sorted, trace glauconite.
Friable, low cement. Occasional small sheared clasts.
No other structure.

Stratification
Small pyritic fromboids

Medium to coarse grained sandstone, poorly sorted, trace
glauconite. No visible structure.

Fining upwards to medium grained moderately sorted sandstone.
No structure.

Faint stratification.

Zone of disseminated pyritic cement with pyritic fromboids
approximately 1cm wide.

Thin heterolithic unit.

Fining upwards to medium to fine grained sandstone, still
moderately sorted.

Occasional pyritic fromboids

Medium to fine grained sandstone moderately sorted with disrupted
silty laminations few mm thick.

Laminated interval grades upward into bioturbated heterolithics.
High sand concentration

Increasing siltstone concentration

Planolites dominate, occasional Heliminthopsis
E

Patchy dolomite cement.

Faint stratification at base. Base loaded.

Planolites dominate, occasional Heliminthopsis

Disrupted sheared clasts and laminations. Large pyritic growth
6cm wide. Fines upward to bioturbated heterolithics.

Planolites and Heliminthopsis.

Bioturbated heterolithics grading up to siltstone.

Contact unknown

Medium grained sandstone moderately sorted, low cementation

Faint consolidation laminations

Occasional 1cm pyritic fromboids.

Sandstone medium grained moderately sorted. Low cementation

Injected upper contact?
Bioturbated heterolithics. Contains floundered sandstone

from overlying unit.

Fine-grained sandstone grading to very fine sand. Moderately to
well sorted. Mud chips, sheared clasts, carbonaceous material
and parallel laminations.

Faint stratification. 1cm wide pyritic fromboids.

Sandstone medium grained moderately sorted. Moderately
cemented. Occasional pyritic fromboids.

Chaotic laminated, sheared and injected interval.
Carbonaceous matter present.
Starry night textures present.

Contact sharp - no laminated interval.

Low bioturbation

Planolites dominant
Rare Heliminthopsis and Zoophycos.

Bioturbated heterolithics very fine sandstone and siltstone.

Faint stratification

Medium-grained sandstone moderately sorted. No structure.

Occasional pyritic fromboids

Chaotic laminated, sheared and injected interval.
Carbonaceous matter present.
Starry night textures present.

Fine-grained sandstone grading up to very fine sandstone.
Laminated towards top. Base contact with heterolithics loaded.
No other visible structure.

Thin unit bioturbated heterolithics

Bioturbated heterolithics very fine sandstone siltstone. Dominantly
Planolites with some Zoophycos and Heliminthopsis?

Contact indeterminable

Medium grained sandstone moderately sorted, trace glauconite.
Moderate cement. Dominantly structureless

Occasional small pyritic fromboids 5mm wide

Injected zone ptygmatically folded.
Heterolithics strongly compressed and inclined through injection.
No disrupted laminated intervals or carbonaceous matter present.

Core rubble

Fine-grained sandstone well sorted with clasts. Strongly cemented.
Fines upward to laminated sandstone.

Laminated fine sandstone

Injected base

Bioturbated heterolithics dominantly planolites with occasional
Heliminthopsis.

No drop in bioturbation

Fine grained sandstone well sorted strongly cemented with
faint stratification
Contact sharp with underlying heterolithics

No core

Medium grained sandstone moderately sorted trace glauconite,
low cement, no visible structure.

Some patchy dolomite cement

Medium sandstone fining up to fine very fine grained sandstone
with large 8cm clast

Py

Bioturbated heterolithics. Visible Planolites and Terebellina

Fine-grained sandstone moderately to well sorted.
Faint stratification with occasional sheared clasts grade upwards
to laminated sandstone.

Bioturbated heterolithics. Planolites and Heliminthopsis dominate.

Heavily bioturbated

Heavily bioturbated

Bioturbated heterolithics. Planolites and Heliminthopsis dominate
with possible Zoophycos and Terebellina. High sand content.

No drop in bioturbation
Sharp base

Fine-grained sandstone moderately sorted. Sheared clasts and
disrupted laminations common. Occasional pyritic fromboids.
Moderate cementation.

Clast orientation becoming chaotic and inclined.

Disturbed small scale injected top. No laminations

Heavily bioturbated heterolithics. Dominant planolites and
Heliminthopsis. Small pyritic fromboids common.

Sharp sided injection feature of medium sandstone.
No internal structure.
Heterolithic bedding pulled up around it. Common pyritic fromboids.

Low bioturbation.<5%
Loaded base

Medium-grained sandstone with floating coarse grains.
Moderately to poorly sorted. 2% glauconite. No visible structure.

No core

Medium-grained sandstone moderately sorted. Trace glauconite.

Stratification

Medium-grained sandstone with floating coarse grains.
Moderately to poorly sorted trace glauconite. No visible structure.

Medium-grained sandstone with dish structures and stratification.
Moderately sorted

Dish structures

Stratification

Medium-grained sandstone. Moderately sorted. Trace glauconite.
No visible structure

Pipe features and dish structures within medium grained sandstone.
Pipes strongly cemented internally. Pipes approximately 5 cm long.

No Core

Fine-grained sandstone well sorted with faint stratification.
Trace glauconite

Laminated sandstone
Fine to very fine-sandstone well sorted with faint stratification.
Laminated sandstone

Py

Bioturbated heterolithics of very fine sandstone and siltstone.
Planolites and Heliminthopsis. No visible zoophycos
Low bioturbation

Bioturbated heterolithics of very fine sandstone and siltstone.
Planolites dominate.

Increased silt. Low bioturbation and sand content.

Increased very fine sand content.

Laminated heterolithics. No bioturbation
Laminated sandstone
Sandstone medium to fine-grained with faint stratification
Laminated sandstone grading to siltstone
Siltstone with very little sand content. Very low bioturbation.

Laminated fine grained sandstone grading up to unstructured
fine-grained sandstone

Bioturbated heterolithics. Planolites dominate. High sand content.

Disrupted and laminated sandstone. Slightly bioturbated.

Bioturbated heterolithics. Planolites dominate. High sand content.

Disrupted and laminated sandstone. Slightly bioturbated.

Bioturbated heterolithics. Planolites dominate. High sand content.

Bioturbated heterolithics. Planolites dominate. High sand content.

Minor Heliminthopsis

Planolites, Terebellina.

Bioturbated heterolithics. Planolites dominate. High sand content.

Increased siltstone. Minor sand content. Reduction in bioturbation.

Medium-grained sandstone moderately sorted fining upward to
fine to medium-grained. Trace glauconite.

Clast containing internal laminations.

Laminations

Bioturbated heterolithics. Planolites dominate, occasional
Heliminthopsis.

Low bioturbation. Thin beds slumped.
Thin fine grained sandstone with laminations.

Ptygmatic injection features. Sharp sided.

Ptygmatic injection feature

Bioturbated heterolithics. Planolites dominate, occasional
Heliminthopsis.

Siderite cemented zone

Bioturbated heterolithics. Planolites dominate, occasional
Heliminthopsis.

Bioturbated heterolithics. Planolites dominate, occasional
Heliminthopsis.

Bioturbated heterolithics. Planolites and Heliminthopsis dominate.

Terebellina

Bioturbated heterolithics. Planolites dominate, occasional
Heliminthopsis.

Ptygmatic injection feature

Reduction in bioturbation.
Sharp contact

Medium to fine grained sandstone moderately sorted. Faint
stratification through unit. Moderately to well cemented.
Trace glauconite.

Bioturbated heterolithics. Planolites dominate, occasional
Terebellina and Heliminthopsis.

Ptygmatic injection feature

Ptygmatic injection feature
Ptygmatic injection feature

Ptygmatic injection feature
Reduction in bioturbation.

Inclined heterolithic bedding.

Bioturbated heterolithics. Planolites dominate, occasional
Heliminthopsis.

Increasing sand content. Low bioturbation. Heterolithics more
laminated.

Fine to very fine-grained sandstone poorly sorted with disrupted
silty laminations few mm thick. Sand and silt concentrations
varying throughout succession.

Low sand content. Dominantly silty sand-laminated interval.

Low sand content. Dominantly silty sand-laminated interval

Decreasing sand content. Grading upwards to bioturbated
heterolithics.

Bioturbated heterolithics. Planolites dominate, occasional
Heliminthopsis and Terebellina

Sandstone medium grained moderately sorted. No visible structure.
Trace glauconite.
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Sedimentological

Structures

Sand %

Channel base?

Overbank or
distal frontal splay

Frontal/crevasse splay

Frontal/crevasse splay

Frontal/crevasse splay

Abandonment

Abandonment

Channel margin

Channel base

Channel base
Abandonment

Frontal/crevasse splay

Frontal/crevasse splay

Injected frontal/crevasse splay
or sand wth linked debrite

Frontal/crevasse splay

Channel base?

Channel abandonment?

Injected splay or linked debrite

Channel margin

Abandonment

Frontal/crevasse splay

Channel base

Amalgamated
channel axis

Channel base

Overbank or distal splay

Overbank or distal splay

Overbank or distal splay

Overbank or distal splay

Channel margin to overbank?

Overbank or distal splay

Overbank or distal splay

Overbank or distal splay

Frontal/crevasse splay
Hybrid flow/slump

Injected frontal/crevasse splay
or linked debrite

Overbank or
distal splay

Overbank or
distal splay

Overbank or
distal splay

Overbank or
distal splay

Channel margin

Channel margin

Channel margin

Channel margin

Injected distal splay or
overbank

H
A

D

Distal splay or overbank

Distal splay or overbank

Injected frontal/crevasse splay
or linked debrite

Distal splay or overbank

Injected overbank/debrite
Frontal/crevasse splay

Distal splay or overbank

Injected overbank/distal splays

Abandonment

Distal splay or overbank

Slump or hybrid bed

Distal splay or overbank

Distal splay or overbank

Slump or hybrid bed

Channel margin or splay

Injected frontal/crevasse splay
or linked debrite

Overbank

Channel margin

Overbank or distal splay

Abandonment

Overbank or distal splay

Abandonment

Overbank or distal splay

Overbank

Channel lag

Channel margin

Channel margin

Overbank or frontal splay
Frontal/crevasse splay

A

G

G

Injected overbank/distal splays

H

Channel margin

Fluidised top
Linked debrite or injected overbank

Depth

(m)
Ichno

genera %

Sorting Shape

Description

J35C

J40

J35A

J35B

Shift 1

30cm

up

GR

Signature

Aggradation
Channels infilling

and vertically stacking

Retrogradation
Decreasing bed

thickness up section

Retrogradation
Decreasing bed

thickness up section

Abandonment

Abandonment

Retrogradation
Decreasing bed

thickness up section

Retrogradation
Decreasing bed

thickness up section

Retrogradation
Decreasing bed

thickness up section

Aggradation
to retrogradation
Channels infilling

and vertically stacking

Aggradation
Channels infilling

and vertically stacking

Aggradation
Channels infilling

and vertically stacking

Retrogradation
Decreasing bed

thickness up section

Aggradation
Channels infilling

and vertically stacking

Retrogradation
Decreasing bed

thickness up section

Aggradation
Channels infilling

and vertically stacking

Aggradation
Channels infilling

and vertically stacking

Lateral migration
of channel complex

Retrogradation
Decreasing bed

thickness up section

Aggradation
Channels infilling

and vertically stacking

Progradation

Progradation

Channel margin
and splay

Aggradation
Channels infilling

and vertically stacking

6th order BS

Lateral migration
of channel complex

Aggradation
Channels infilling

and vertically stacking

Lateral migration
of fifth order

channel complex

Progradation to
Aggradation

Channel system located
off-axis?

5th order BS

Retrogradational Build Phase

Progradational Build Phase

Lateral migration

Spill Phase

(Lateral injectites from migrational channel system)

Lateral injectites from migrational channel system?

Lithofacies 5th Order Stratigraphy
3th and 4th Order Facies

Associations
6th Order Stratigraphy

4th order BS?

G

5th Order Model

Stacked unconfined sandy splays
(crevasse splays)

Distal fine-grained unconfined splays

Distal fine-grained unconfined splays

Stacked unconfined sandy splays
(Spill phase from adjacent channel complex)

Distal fine-grained unconfined splays

Distal fine-grained unconfined splays

Stacked unconfined sandy splays
(Spill phase from adjacent channel complex)

Distal fine-grained unconfined splays

Stacked progradational sandy splays

Stacked unconfined retrogradational sandy splays

Stacked progradational sandy splays

Distributary-sized composite mixed depositional/erosive
channel and splay system

Slumped overbank and splay deposits

Thin unit bioturbated heterolithics
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5th order BS

Lateral migration

Aggradation
Channels infilling

and vertically stacking

Amalgamated
channel axis

Amalgamated
channel axis

Amalgamated
channel axis

Amalgamated
channel axis

Amalgamated
channel axis

Channel axis

Amalgamated
channel axis

Amalgamated
channel axis

Amalgamated
channel axis

Frontal splay

Channel Base

Channel margin

4th order BS

4th order BS

4th order BS

4th order BS

4th order BS

4th order BS

4th order BS?

4th order BS

4th order BS

4th order BS

5th order BS

5th order BS?

5th order BS

5th order BS

5th order BS

5th order BS

5th order BS

5th order BS

5th order BS

5th order BS

5th order BS

6th order BS

6th order BS

6th order BS

?

6th order BS

6th order BS

Injected
overbank or distal splay

Injected
overbank or distal splay

Injected
overbank or distal splay

Sandstone

Bioturbated
heterolithics

Siltstone
Shale

S

Py

Pyrite

Sedimentological Structure

Bioturbation

Dish structure

Clasts

Injection features

Sheared folded
bedding

Cross
Stratification

Consolidation
Laminae

Parallel and wavy
laminations

Carbonaceous
material

Dewatering pipes

Disseminated
pyrite cement

Siderite
concretion

Pyrite
growth/fromboid

Pyrite

Lithology Facies

Styolite

A

B

C

D

E

F

G

H

I

J

K

Unstructured and parallel laminated sandstone
Dish and pipe structured
Clast-dominated sandstone
Laminated sandstone
Bioturbated heterolithics

Ptygmatic injection features
Injection breccia/linked debrite
Sandstone pillars
Sandstone dykes and sills
Contorted sandstone/hybrid flow

sandstone

Siltstones, claystones and shales (<2 - 5% sand).

ScaleFifth Order Architectural Models

Model A: Proximal composite channel and
splay (highly amalgamated)

Model B: Proximal to medial composite
channel and splay

Model C: Medial composite channel and
splay

Model D: Medial to distal composite
channel and splay

Model E: Distal unconfined sheet sand
complex (layered)
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Stacked unconfined sandy splays
(Spill phase from adjacent channel complex)

Distal fine-grained unconfined splays

Distal fine-grained unconfined splays

Distal fine-grained unconfined splays

Stacked unconfined sandy splays
(Spill phase from adjacent channel complex)

Stacked unconfined sandy splays
(Spill phase from adjacent channel complex)

Distal fine-grained unconfined splays

Distributary-sized composite mixed depositional/erosive
channel and splay system (multi-storey)

Distributary-sized composite mixed depositional/erosive
channel and splay system (multi-storey)

Distal fine-grained unconfined splays

Distal fine-grained unconfined splays (overbank)

Distributary-sized composite mixed depositional/erosive
channel and splay system

(marginal)

Distal fine-grained unconfined splays

Slumped overbank and splay deposits

Distal fine-grained unconfined splays

Distributary-sized composite mixed depositional/erosive
channel and splay system

Composite mixed depositional/erosive
channel and splay system

Distal fine-grained unconfined splays

Stacked unconfined retrogradational sandy splays
(interbedded with crevasse splays from

adjacent channel system?)

Composite mixed depositional/erosive
channel and splay system

5th order BS

Distributary-sized composite mixed depositional/erosive
channel and splay system

Unconfined progradational sandy splay

Unconfined progradational sandy splay

Distal fine-grained unconfined splays

6th order BS

Core friable.

Core rubble

Core rubble

Faint stratification

Core rubble

Core rubble

Increasing siltstone concentration

H

H

Channel base

Channel margin or frontal
splay

Channel base

Amalgamated
channel margin or frontal

splay

Frontal/crevasse splay

Channel base

Channel base

Channel margin or splay?

Amalgamated
channel margin or frontal

splay

Amalgamated
channel margin or frontal

splay

Channel base? 4th order BS?

Thin channel axis?

Amalgamated
channel margin or frontal

splay

Amalgamated
channel margin or frontal

splay

Amalgamated
channel margin or frontal

splay

Amalgamated
channel margin or frontal

splay

Channel margin

Amalgamated
channel margin or frontal

splay

Amalgamated
channel margin or frontal

splay

Amalgamated
channel margin or frontal

splay

Channel axis?

Retrogradational Build Phase

5th order BS

Retrogradational Build Phase

Progradational Build Phase

Cut and Fill Phase

Cut and Fill Phase

(marginal channel)

Spill Phase

Progradational Build Phase

Progradational Build Phase

Spill Phase

Cut and Fill Phase

Retrogradational Build Phase

Stacked unconfined retrogradational sandy splays

Cut and Fill Phase

Cut and Fill Phase

Abandonment or Post-Depositional Fluidisation?

Stacked unconfined sandy splays
(Spill phase from adjacent channel complex)

Spill Phase

Spill Phase

Retrogradational Build Phase

Progradational Build Phase

Cut and Fill Phase

Spill Phase

Retrogradational Build Phase

Cut and Fill Phase

Retrogradational Build Phase

Retrogradational Build Phase

Progradational Build Phase

Cut and Fill Phase

Spill Phase

Retrogradational Build Phase

Spill Phase

Cut and Fill Phase

Cut and Fill Phase

Cut and Fill Phase?

Spill Phase

Retrogradational Build Phase

Stacked unconfined sandy splays
(Spill phase from adjacent channel complex)

Progradational Build Phase

Spill Phase

Spill Phase

Retrogradational Build Phase

Spill Phase

Progradational Build Phase

Retrogradational Build Phase

Spill Phase

(Lateral injectites from migrational channel system)

Spill Phase

Spill Phase

(Lateral Injectites?)

Spill Phase

(Lateral Injectites?)

Retrogradational Build Phase

Spill Phase

Progradational Build Phase

Retrogradational Build Phase

Cut and Fill Phase?

Stacked unconfined sandy splays
(crevasse splays) Spill Phase

Stacked unconfined sandy splays
(crevasse splays) Spill Phase

Progradational Build Phase?

5th order BS

5th order BS?

5th order BS?

5th order BS?

5th order BS?

Shift 2

15cm

up

Spill Phase

One metre
cored
interval
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2891.5

2892

2892.5

2893

2893.5

2894
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2895.5
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2898

2898.5
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2900

2900.5
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2906

2906.5
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2910.5

2911

2911.5
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2912.5
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2913.5

2914

2914.5

2915

2915.5

2916

2916.5

2917

2917.5

2918

2918.5

2919

2919.5

2920

2920.5

2921

2921.5

2922

2922.5

2923

2923.5

2924

2924.5

2925

2925.5

2926

2926.5

2927

2927.5

2928

2928.5

2929 40%

60%

5%

Py

Py

No
structure

50%

More laminated succession with sheared clasts
Large wide clasts (up to 5cm) with hairline features
affected by injection

Large wide clasts (up to 5cm) with hairline features - affected
by injection. Carbonaceous chips 5mm wide.

Occasional sheared small clast <5mm long
30%

60%
70%

90%
100%

5%

Py

Py

Py

Py

Py

Stratification - Amalgamated contact - sandstone colour change

30 - 40% 40 - 50%

Py

Py

40% 60 - 70%

50%40 - 50%

No bio

No
structure

Py

Py

Py

Py

Py

Py

Py

Py

Py

40%

50 - 60%
20% 10%

70 - 80%

50 - 60%

A/C Clast thin 2 - 3 cm wide

Py

Py

Py

Py

Py

Py

Py

Py

Py

Py

Py

Py

Py

Py

20 - 30%

50%
70%

40%

50 - 80%

Py

Py

Py

Py

Py

Py

Py

Py

Py

Py

Py

Siltstone. No bioturbation
Medium- to fine-grained sandstone with clasts and laminations

Siltstone with ptygmatic injectites. Low
bioturbation. Planolites

5%

Medium-grained sandstone well sorted 5% glauconite,
well cemented, occasional small (<5mm) clasts, structureless

Medium-grained sandstone well sorted 5% glauconite,
well cemented, occasional small (<5mm) clasts, structureless

Medium-grained sandstone well sorted 5% glauconite, well
cemented,occasional small (<5mm) clasts, structureless

Pyritic growths

Medium grained sandstone well sorted 5% glauconite, well cemented,
occasional small (<5mm) clasts, structureless

Faint stratification with large pyritic growths up to 4cm wide

Faint stratification

Fining upwards to fine- to very fine-grained sandstone well sorted
with disrupted laminations

Medium-grained sandstone well sorted with consolidation
laminations and small flattened clasts

Large compressed clast 4cm wide (5mm thick)

Small sheared clasts and carbonaceous material within medium-
grained sandstone

Fining upward to heterolithics. Laminated and not disrupted.

Structureless

Medium-grained sandstone well sorted 5% glauconite, cemented,
structurelessContact sharp
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Amalgamated contact

Amalgamated contacts

Amalgamated contact

Amalgamated contact

Core rubble - hinders interpretation

Core rubble - hinders interpretation

Medium-grained sandstone, well sorted, 5% glauconite,
moderately cemented.

Occasional pyritic growths up to 1cm wide

Medium-grained sandstone, well sorted, 5% glauconite,
moderately cemented.

Occasional pyritic growths up to 1cm wide

Thin sand injection feature 1cm thick

Medium-grained sandstone, well sorted, 5% glauconite,
moderately cemented.

Occasional pyritic growths up to 1cm wide

Drop in grainsize to medium to fine-grained with faint stratification.

Faint stratification within fine grained sandstone on loaded base.

Coarsening upward to medium grained sandstone moderately to
well sorted 5 - 10% glauconite

Structureless medium-grained moderately to well sorted sandstone.

Interbedded and bioturbated light and dark grey heterolithics
(coarse siltstone/very fine-grained sandstone). Heliminthopsis
Heliminthodia, Planolites and Zoophycos dominate.
Some Terrebellina.

50%

60 - 70%

10% Decreasing bioturbation and sand content. Fines upward to shale.

Sporadic pyritic growths 1cm wide

Contact indeterminable

Medium-grained sandstone moderately to well sorted 5%
glauconite, moderately to well cemented.

Occasional pyritic growths and faint stratification

Medium-grained sandstone moderately to well sorted 5%
glauconite, moderately to well cemented. Core structureless.
No fining upwards towards top of bed.

Bioturbated heterolithics grading upwards into shale and back
into bioturbated heterolithics. Heliminthopsis/planolites dominate.

Coarse bioturbated siltstone grading upwards into bioturbated
heterolithics. Planolites, Heliminthopsis and Planolites dominate

Very fine-grained sandstone grading upwards to fine- to very
fine-grained sandstone with laminations and carbonaceous material.

Coarse siltstone with low sand and bioturbation. Planolites only
Grades upward to fine siltstone

10%

Base slightly loaded

Sandstone medium-grained well sorted, 5% glauconite,
moderately cemented. Structureless

Occasional small sheared clasts

Occasional small pyritic growths (<1cm)

Sandstone medium-grained well sorted, 5% glauconite,
moderately cemented. Structureless

Sandstone medium-grained well sorted, 5% glauconite,
moderately cemented. Structureless

Occasional small pyritic growths (<1cm)

Occasional small sheared clasts

Faint stratification

Medium-grained sandstone fining upwards to fine grained.
No structure.

Bioturbated heterolithics (siltstone/very fine sandstone)
Planolites, Heliminthopsis/Heliminthodia.

Pyrite growths.

Core bagged.

Medium-grained sandstone moderately to well sorted, 5%
glauconite. Wavy disrupted laminations and sheared clasts.

Bioturbated heteroltihics (siltstone/very fine sandstone) Planolites

Medium-grained sandstone moderately to well sorted, 5%
glauconite. Wavy disrupted laminations and sheared clasts.

Bioturbated heteroltihics (siltstone/very fine sandstone) Planolites

Medium-grained sandstone moderately to well sorted, 5%
glauconite. Wavy disrupted laminations and sheared clasts.

Fine siltstone

Sandstone medium-grained well sorted 10% glauconite,
disseminated cement common. No structure.
Occasional sporadic small (<5mm wide) clasts.

Sandstone medium-grained well sorted 10% glauconite,
disseminated cement common. No structure.
Occasional sporadic small (<5mm wide) clasts.

Small pyritic clasts (<5mm wide)

Sandstone medium-grained well sorted 10% glauconite,
disseminated cement common. No structure.
Occasional sporadic small (<5mm wide) clasts.

Large clast 1.5cm wide

Clast thin 2 - 3 cm wide

Faint stratification

Small thin (<5mm) clasts

Pyritic growths

No fining upwards, no structure

Small thin (<5mm) clasts

A/C

Bioturbated heterolithics grading upwards to siltstone.
Planolites, Zoophycos, Heliminthopsis/Heliminthodia dominate.

Fine-grained sandstone well sorted with small clasts (<5mm)

Medium to fine-grained sandstone grading upwards to medium-
grained sandstone. Well sorted, 5% glauconite, structureless.
Occasional small pyritic growths (<5mm)

Medium-grained sandstone, well sorted, 5% glauconite.
Structureless

Injected upper contact

Injection feature
High sand content. Planolites and Heliminthopsis/odia dominate.

Bioturbated heterolithics (siltstone/very fine sandstone) Low sand.

Grading to fine siltstone with no bioturbation1%

Contact slightly loaded

Medium-grained sandstone, well sorted, 5% glauconite,
occasional pyritic growths (<1cm wide).

Faint stratification

Medium-grained sandstone, well sorted, 5% glauconite,
occasional pyritic growths (<1cm wide).

Grading to fine-grained sandstone well sorted with large 2cm wide
sheared clasts and disrupted laminations

Medium-grained sandstone, well sorted, 3% glauconite,
structureless.

Faint stratification

Slight fining upwards to medium to fine grained sandstone,
well sorted, small (<5mm) clasts and disrupted laminations.
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Frontal/crevasse splay

Amalgamated
channel axis

Abandonment

Amalgamated
channel axis
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channel axis and margin
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Amalgamated
channel axis

Amalgamated
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Frontal/crevasse splay
(mixed with debrites)

Sand-dominanted frontal splays
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Amalgamated
channel axis
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Channel base
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Amalgamated
channel axis
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thickness up section

Retrogradation
Decreasing bed

thickness up section

Channel base?
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Base of core 2929.25 metres

Retrogradation
Decreasing bed

thickness up section

Progradation/
Aggradation

Channels infilling
and vertical stacking

Channel base

Channel base

Channel base

Channel base

Retrogradation

Stacked unconfined retrogradational sandy splays
(backstepping to abandonment)

Retrogradational frontal splay

5th order BS

5th order BS

Composite mixed depositional/erosive
channel and splay systems

4th order BS

4th order BS

4th order BS

4th order BS

Stacked progradational sandy splays

4th order BS

4th order BS

4th order BS?

4th order BS

4th order BS

4th order BS

Distal fine-grained unconfined splays

Interbedded sand and silt-dominated unconfined splays

5th order BS

5th order BS
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5th order BS

5th order BS

5th order BS

5th order BS

5th order BS

6th order BS

6th order BS

6th order BS?

6th order BS

Stacked unconfined retrogradational sandy splays

Channels becoming more shallow and distributary-like

Composite mixed depositional/erosive
channel and splay systems

Composite mixed depositional/erosive
channel and splay systems

Distributary sized composite mixed depositional/erosive
channel and splay system (marginal)

Composite mixed depositional/erosive
channel and splay systems

Composite mixed depositional/erosive
channel and splay systems

Composite mixed depositional/erosive
channel and splay systems

Stacked unconfined retrogradational sandy splays
(backstepping to abandonment) Spill Phase

Composite mixed depositional/erosive
channel and splay systems. They are

migrational (injected overbanks) and are becoming
depositional and distributary-like

Stacked unconfined retrogradational sandy splays
(backstepping to abandonment) Spill Phase

Stacked unconfined retrogradational sandy splays
(backstepping to abandonment) Spill Phase

Composite mixed depositional/erosive
channel and splay systems.

Composite mixed depositional/erosive
channel and splay systems.

Composite mixed depositional/erosive
channel and splay systems.

Stacked unconfined progradational and
retrogradational sandy splays

Unconfined progradational sandy splay

Small composite mixed depositional/erosive
channel and splay systems (single story distributary?)

Rapid autocyclic abandonment of system or fluidisation?

Distal fine-grained unconfined splays

Frontal or crevasse splay

Channel margin

Distal splay

Distal splay

Unconfined progradational sandy splay

Retrogradational frontal splay

Progradational frontal splay

Retrogradational frontal splays

Scoured surface?

Retrogradational frontal splay

Progradational frontal splay

6th order BS

Frontal or crevasse splay

H

E & G

F 5th order BS

Cut and Fill Phase

Distal fine-grained unconfined splays
Progradational sandy splay

Progradational Build Phase

Retrogradational Build Phase

Progradational Build Phase

Retrogradational Build Phase

Cut and Fill Phase

Cut and Fill Phase

Cut and Fill Phase

Spill Phase

Retrogradational Build Phase

Progradational Build Phase

Abandonment

Cut and Fill Phase

Cut and Fill Phase

Spill Phase

Retrogradational Build Phase?

Progradational Build Phase

Cut and Fill Phase

Cut and Fill Phase

Cut and Fill Phase

Spill Phase

Retrogradational Build Phase

Progradational Build Phase

Cut and Fill Phase

Cut and Fill Phase

Spill Phase

Cut and Fill Phase

Cut and Fill Phase

Cut and Fill Phase

Spill Phase

Progradational Build Phase

Retrogradational Build Phase

Aggradation
Channels infilling

and vertically stacking

Aggradation
Channels infilling

and vertically stacking

Abandonment

Log shifted
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down

Aggradation
Channels infilling

and vertically stacking

Aggradation
Channels infilling

and vertically stacking

Aggradation
Channels infilling

and vertically stacking

Aggradation
Channels infilling

and vertically stacking
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2929.5

2930

Cossack-1

Latitude: Longitude:19 33’ 21.76” 116 29’ 45.44”

Logged Date: November 2005

Well Total Depth: 3030 metres RT
Logged: Kerrie Deller
Operator: Woodside Energy Ltd

Core 1 2891 - 2909.6 metres
Core 2 2909.6 - 2928.7 metres.
Recovery 100% and 99%
Core logged in Western Australia at the Geological Survey of Western Australia Core Library in Carlisle.
GR log bulk shifted 30cm down at 2903m
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Sandstone

Bioturbated
heterolithics

Siltstone
Shale

S

Py

Pyrite

Sedimentological Structure

Bioturbation

Dish structure

Clasts

Injection features

Sheared folded
bedding

Cross
Stratification

Faint stratification

Parallel and wavy
laminations

Carbonaceous
material

Dewatering pipes

Disseminated
pyrite cement

Siderite
concretion

Pyrite
growth/fromboid

Pyrite

Lithology Facies

Styolite

A Unstructured and parallel laminated sandstone
B Dish and pipe structured
C Clast-dominated sandstone
D Laminated sandstone
E Bioturbated heterolithics
F
G Ptygmatic injection features
H Injection breccia
I Sandstone pillars
J Sandstone dykes and sills
K Contorted sandston

sandstone

Siltstones, claystones and shales (<2 - 5% sand).

/linked debrite

e/hybrid flow

ScaleFifth Order Architectural Models

Model A: Proximal composite channel and
splay (highly amalgamated)

Model B: Proximal to medial composite
channel and splay

Model C: Medial composite channel and
splay

Model D: Medial to distal composite
channel and splay

Model E: Distal unconfined sheet sand
complex (layered)

GR

Signature
Description Lithofacies

VA A SA SR R WR

Sorting Shape
VP P M W VW

Depth

(m) B C P G VC C M F VFC M F VF

Sedimentological

Structures

Sand %
Ichno

genera %

5th order stratigraphy
3th and 4th order facies

associations
6th order stratigraphy5th Order Model

Distributary sized composite mixed depositional/erosive
channel and splay system (marginal)

Amalgamated
channel axis and margin

One metre
cored
interval

5th order migration
5th order migration

5th order migration

5th order migration

5th order migration

5th order migration

5th order migration

Progradation
5th order BS?

Injected overbank/debrite
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Start Core 2

End Core 2

End Core 1

Start Core 1

No
structure

No
structure

No
structure

No
structure

Thin sheared clasts and carbonaceous material

Medium-grained moderately to well sorted uartz arenite
sandstone

3 - 5% glauconite and heavy minerals

No visible structure

Medium-grained moderately to well sorted uartz arenite
sandstone
3 - 5% glauconite and heavy minerals

No visible structure

Medium-grained moderately to well sorted uartz arenite
sandstone

Fines slightly to medium/fine-grained sandstone. Improved sorting.

Medium-grained moderately to well sorted uartz arenite
sandstone

Stratification

No
structure

No
structure

No
structure

5% glauconite

No visible structure

Small sheared clast

Small sheared clast

Small sheared clast

Small sheared clast

Small sheared clasts

Small sheared clasts

Poorer sorted sandstone with sporadic coarse uartz grains in
medium-grained matrix

Poorer sorted sandstone with sporadic coarse uartz grains in
medium-grained matrix

Pyrite fromboids

Large sheared clasts

Small sheared clasts

Medium-grained sandstone well to moderately sorted, 5%
glauconite.

Slight fining, improved sorting to well sorted

Fining from medium to medium/fine-grained, well sorted.
No structure. 5% glauconite.

No
structure

No
structure

No
structure

Fining upward to fine-grained, well sorted sandstone.

Carbonaceous chips

Carbonaceous chips

Wispy laminations with carbonaceous chips

Carbonaceous chips

Consolidation laminae
Styolite

Slight inclined contact
10% Coarse siltstone/very fine sandstone fining to shale. Planolites

Laminated fine to very fine sandstone well sorted

Medium/fine-grained sandstone well sorted no structure
8% glauconite

No core

Medium-grained sandstone well sorted 5% glauconite
no structure

Clast-dominated sheared laminated interval

Laminated fining upward sandstone well sorted,
carbonaceous material

A

Ptygmatically folded injection features compressing
bioturbated heterolithics

Coarse siltstone with very fine sand. Planolites.
No visible Heliminthopsis or Zoophycos.50%

30% sand

30% sand

Fines upward to shale

Fine grained sandstone well sorted no structure, 3 - 5%
glauconite, occasional small carbonaceous flecks
Sharp base

No
structure

No
structure

Sheared flattened clasts

A

Coarse to medium grained sandstone poorly to moderately sorted.
Some uartz clasts up to 4mm diameter (granules)

Fining to medium-grained, improved sorting, faint stratification

Medium-grained sandstone poorly to moderately sorted.
Some uartz clasts up to 4mm diameter (granules)

Improved sorting, faint stratificaiton

Medium-grained sandstone poorly to moderately sorted.
Some uartz clasts up to 4mm diameter (granules).

Very small flat clasts

No
structure

No
structure

Medium-grained sandstone, moderate sorting. Occasional
faint stratification

Medium-grained sandstone poorly to moderately sorted.
Some uartz clasts up to 4mm diameter (granules).

Faint stratification

Medium-grained sandstone, moderate sorting. Occasional
faint stratification

Faint stratification

Medium-grained moderately sorted sandstone. Occasional
faint stratifications.

Rounded mud clast

Medium-grained moderately sorted sandstone. Occasional
faint stratification.

Medium-grained moderately sorted sandstone. Occasional
faint stratification.

Fining upward to medium/fine-grained sandstone well to
moderately sorted

Coarse-grained sandstone poorly to moderately sorted.
Some uartz clasts up to 4mm diameter (granules).

Faint stratification

Sharp contact
Medium-grained sandstone coarsening upwards

Rapid fining to medium/fine-grained sandstone

Rare uartz granule in medium/fine-grained sandstone well sorted
Fines rapidly to very fine-grained sandstone with wavy laminations

10% Bioturbated coarse siltstone with very fine-grained sandstone.
Planolites

Fining upwards to thin shale
40%

Loaded base

A

Medium-grained well to moderately sorted sandstone,
5 - 8% glauconite

No
structure

No
structure

Small sheared clast

Strong dolomite and
siderite cementation
hinders interpretation

Small sheared clast

No
structure

Medium-grained well to moderately sorted sandstone,
5 - 8% glauconite

Medium-grained well sorted sandstone, 5 - 8% glauconite

Improved sorting?

Faint stratification

Small clast
Shale coarsening up to siltstone/very fine sandstone mix. Planolites
Fines back to shale

30% 20 - 30%
Py

Sharp base

Medium-grained moderately to well sorted, 5% glauconite,
sporadic patchy dolomite cement.

Faint stratification
Small clast

Small sheared clasts

Faint stratification

No
structure

No
structure

No
structure

Medium-grained moderately to well sorted, 5% glauconite,
sporadic patchy dolomite cement.

Medium-grained moderately to well sorted, 5% glauconite,
sporadic patchy dolomite cement.

Medium-grained moderately to well sorted, 5% glauconite,
sporadic patchy dolomite cement.

No
structure

No
structure

Stratification
Sharp top

Bioturbated very fine sandstone and coarse siltstone heterolithics
(Planolites) grading to laminated sandy siltstone. 15% glauconite5 - 10%10%

No
structure

No
structure

Medium-grained well sorted, 5% glauconite, sporadic patchy
dolomite cement.

Strong dolomite and
siderite cementation
hinders interpretation

Medium-grained well sorted, 5% glauconite, sporadic patchy
dolomite cement.

Medium-grained well sorted, 5% glauconite, sporadic patchy
dolomite cement.

No
structure

Small sheared clasts

Small sheared clast

Small sheared clast

Small clasts

No
structure

Very faint stratification

Fines rapidly to fine sand. No clasts or laminations.
Shale coarsening up to bioturbated very fine sand/siltstone. Planolites
Fines rapidly to shale

5%

Wispy laminated sandstone. Coarsens upward to
medium/fine-grained. Well sorted. Sand slightly bioturbated
with horizontal traces.

Fines to siltstone and shale

30 - 40%
sand

Slightly loaded base
Small sheared clasts

Medium-grained sandstone well sorted, 5% glauconite.
Sporadic dolomite cement. No structure.

No
structure

Stratification

Thin lamination
Sheared and rounded clasts

No
structure

Medium-grained sandstone well sorted, 5% glauconite.
Sporadic dolomite cement. No structure.

Laminated fine to very fine sand well sorted

Medium to fine sand with laminations, rounded to angular ripped
up clasts and mud chips. Fines upward to fine sand. Inclined contact

Medium-grained well sorted sandstone with sporadic dolomite
cement. 5% glauconite

Pyrite fromboids

No
structure

No
structure

Slight coarsening upward.

Small clasts Planolites, 5% glauconite
Bioturbated coarse siltstone to very fine sandstone heterolithics,50%30 - 40%

Shale Bioturbated coarse siltstone to very fine sandstone heterolithics
Sharp contact

Rounded clasts 1cm wide
Bioturbated coarse siltstone to very fine sandstone heterolithics50% sand

Large clast 3 cm wide
Medium-grained sandstone well sorted, strongly cemented

Sharp base

Medium-grained sandstone well sorted with sporadic
dolomite cement

Py

No
structure

Fines rapidly to fine/very fine-grained sandstone with
very faint laminations, well sorted. No clasts

Sharp base
Medium-grained well sorted sandstone 5% glauconite

Small clasts

Fining up to medium to fine-grained. Well sorted.
Stratification

Large sheared and flattened clasts up to 3cm in length.

Medium to fine-grained sandstone, well sorted, up to 10%
glauconite, no structure.

No
structure

No
structure

Medium to fine-grained sandstone, well sorted, up to 10%
glauconite, no structure.

Sporadic dolomite cement

Medium to fine-grained sandstone, well sorted, up to 10%
glauconite, no structure.No

structure

Floating coarse grains in medium to fine grained matrix
Fines rapidly to coarse silt/very fine-grained sand heterolithics

Stratification

5% Laminated heterolithics. Low bioturbation
Very fine-grained laminated sandstone. Sharp base.

Medium to fine-grained sandstone 10% glauconite no structure

Very small rip up clasts, faint stratification

No
structure

No
structure Medium to fine-grained sandstone 10% glauconite no structure

No
structure Medium to fine-grained sandstone 10% glauconite no structure

Fining upward to fine-grained sandstone. Well sorted

Large sheared clast 2mm thick 4 cm long

Faintly wavy laminated

10% Bioturbated coarse siltstone/very fine sandstone heterolithics.
Planolites only recognisable ichnogenera.

Fine siltstone 10cm thick

20%

Increasing silt

Medium to fine-grained well sorted sandstone 10% glauconite.No
structure

No
structure

Medium to fine-grained well sorted sandstone 10% glauconite.

Py Small pyritic fromboids 5mm

Large 1 - 2 cm fromboids

No
structure Medium to fine-grained well sorted sandstone 10% glauconite.

Py

Py Large 1cm fromboid

No
structure

No
structure

Medium to fine-grained well sorted sandstone 5 - 10% glauconite.

No
structure

No
structure

Medium to fine-grained well sorted sandstone 5 - 10%
glauconite.
Sporadic patchy dolomite and disseminated pyritic cement

No
structure

No
structure

No
structure

Py Small pyrite fromboids

Small clast

Medium to fine-grained well sorted sandstone 5 - 10%
glauconite.
Sporadic patchy dolomite and disseminated pyritic cement

Medium to fine-grained well sorted sandstone 5 - 10% glauconite.
Sporadic patchy dolomite and disseminated pyritic cement

Medium to fine-grained well sorted sandstone 5 - 10% glauconite.
Sporadic patchy dolomite and disseminated pyritic cement

Fining up to fine to very fine-grained well sorted, 10%
glauconite. Sporadic dolomite cement.

Small clast

Styolites and laminations of carbonaceous material

Medium to fine-grained sandstone well sorted.
Strongly cemented

Stratification

Medium to fine-grained sandstone well sorted.

Pre-depositionally lithified rock clasts

Large pyritic fromboidPy

Stratification

Medium to fine-grained sandstone well sorted.

Fining upwards to very fine sandstone. Wavy disrupted
laminations grade into overlying heterolithics

Bioturbated coarse siltstone very fine sandstone heterolithics.
Very sandy. Planolites and Zoophycos? Faint Heliminthopsis?50%50%

Wavy disrupted laminations
Medium to fine grained sand fining upward to coarse siltstone/very
fine sandstone heterolithics

Py
Pyrite fromboid

Bioturbated coarse siltstone/very fine sandstone heterolithics
Planolites and assorted unidentifiable horizontal trace makers.30%10 - 20%

sand

Siltstone grading to heterolithics
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Amalgamated contact

Amalgamated contact?

Amalgamated contact

Amalgamated contact

Amalgamated contact

Amalgamated contacts

A

Amalgamated contact

Amalgamated contact?

Amalgamated contact

Amalgamated contact

Amalgamated contact

Amalgamated contact?

Amalgamated contact

A

Amalgamated contact

Amalgamated contact

Amalgamated contact

Amalgamated contact

Channel base

Splay Abandonment

Channel base

Linked debrites or
Injected channel margin

and overbank

Channel base

Channel base

Distal splay

Channel base

Frontal splay injected or
linked debrite

Abandonment

Frontal or crevasse splay
Distal frontal or crevasse splay

Frontal splay

Channel margin and
overbank

Distal frontal splay
Abandonment

Channel abandonment or
overbank

Distal frontal splay
Abandonment

Abandonment

Distal frontal splay
Abandonment

Channel base

Channel base

Channel base?

Channel base

Channel base

Frontal splay

Channel margin

Injected distal splay?
linked debrite?

Frontal splay
Channel base

Distal splay to abandonment

Channel base

Channel base
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Distal crevasse/frontal
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6th order stratigraphy
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5th order BS
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6th order BS
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Channels infilling
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Aggradation

Progradation

Stacked fifth order
fan lobe units

Increasing bed
thickness up section

Retrogradation

Retrogradation

Retrogradation

Aggradation to
Retrogradation

Channels infilling

Aggradation

Aggradation to
Retrogradation

Channels infilling
and stacking

Progradation

Increasing bed
thickness up section

Aggradation
Channels infilling

and stacking

Aggradation
Channels infilling

and stacking

Retrogradation
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Retrogradation

Channels infilling
and stacking

Retrogradation
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Channels infilling

and stacking
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Channels infilling

and stacking
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Channels infilling
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4th order BS

4th order BS

4th order BS

4th order BS

5th Order Model

Composite mixed depositional/erosive
channel and splay systems

Composite mixed depositional/erosive
channel and splay systems

Composite mixed depositional/erosive
channel and splay systems

Channels becoming more shallow and distributary-like

Stacked unconfined retrogradational sandy splays
(backstepping to abandonment)

Distal fine-grained unconfined splays

Stacked unconfined retrogradational sandy splays
(backstepping to abandonment)

Distal fine-grained unconfined splays

Small composite mixed depositional/erosive
channel and splay systems (single story distributary?)

Composite mixed depositional/erosive
channel and splay systems.

Composite mixed depositional/erosive
channel and splay systems.

Distal fine-grained unconfined splays

Stacked unconfined retrogradational sandy splays
(backstepping to abandonment)

Composite mixed depositional/erosive
channel and splay systems.

Composite mixed depositional/erosive
channel and splay systems.

Unconfined progradational sandy splay

Composite mixed depositional/erosive
channel and splay systems.

Composite mixed depositional/erosive
channel and splay systems.

Small composite mixed depositional/erosive
channel and splay systems (single story distributary?)

Small composite mixed depositional/erosive
channel and splay systems (single story distributary?)

Unconfined progradational sandy splay

5th order BS

Small composite mixed depositional/erosive
channel and splay systems (multiple story distributary?)

Stacked unconfined retrogradational sandy splays
(backstepping to abandonment)

Unconfined progradational sandy splay

Small composite mixed depositional/erosive
channel and splay systems (single story distributary?)

Rapid autocyclic abandonment of system?

Unconfined progradational sandy splay

Composite mixed depositional/erosive
channel and splay systems.

Composite mixed depositional/erosive
channel and splay systems.

Composite mixed depositional/erosive
channel and splay systems.

Distal fine-grained unconfined splays overbank

Distal fine-grained unconfined splays

Distal fine-grained unconfined splays

Distal fine-grained unconfined splays

Composite mixed depositional/erosive
channel and splay systems.

Composite mixed depositional/erosive
channel and splay systems.

Distal fine-grained unconfined splays

Composite mixed depositional/erosive
channel and splay systems.

Composite mixed depositional/erosive
channel and splay systems.

Stacked unconfined retrogradational sandy splays
(backstepping to abandonment)

Thin progradational sandy splay?

Composite mixed depositional/erosive
channel and splay systems

Distal fine-grained unconfined splays

Composite mixed depositional/erosive
channel and splay systems
(thick marginal succession)

Distributary-sized composite mixed depositional/erosive
channel and splay system

Unconfined progradational sandy splay

Unconfined progradational sandy splay

Distributary-sized composite mixed depositional/erosive
channel and splay system

Stacked unconfined retrogradational sandy splays
(backstepping to abandonment)

Distal fine-grained unconfined splays

Distal fine-grained unconfined splays

Stacked unconfined retrogradational sandy splays
(backstepping to abandonment)

Composite mixed depositional/erosive
channel and splay systems

Distributary-sized(?) composite mixed depositional/erosive
channel and splay system

Composite mixed depositional/erosive
channel and splay systems

Composite mixed depositional/erosive
channel and splay systems

Composite mixed depositional/erosive
channel and splay systems

Composite mixed depositional/erosive
channel and splay systems

Retrogradational autocyclic migration

6th order BS?

Sandstone

Bioturbated
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Pyrite

Sedimentological Structure

Bioturbation

Dish structure

Clasts

Injection features

Sheared folded
bedding

Cross
Stratification

Consolidation
Laminae

Parallel and wavy
laminations

Carbonaceous
material

Dewatering pipes

Disseminated
pyrite cement

Siderite
concretion

Pyrite
growth/fromboid

Pyrite

Lithology Facies

Styolite

One metre
cored
interval

A

B

C

D

E

F

G

H

I

J

K

Unstructured and parallel laminated sandstone
Dish and pipe structured
Clast-dominated sandstone
Laminated sandstone
Bioturbated heterolithics

Ptygmatic injection features
Injection breccia/linked debrites
Sandstone pillars
Sandstone dykes and sills
Contorted sandstone/hybrid flows

sandstone

Siltstones, claystones and shales (<2 - 5% sand).

ScaleFifth Order Architectural Models

Model A: Proximal composite channel and
splay (highly amalgamated)

Model B: Proximal to medial composite
channel and splay

Model C: Medial composite channel and
splay

Model D: Medial to distal composite
channel and splay

Model E: Distal unconfined sheet sand
complex (layered)

Angel-4

Latitude: Longitude:19 28’ 57.12”S 116 36’ 43.13”E

Logged Date: November 2005
Well Total Depth: 2825 metres
Logged: Kerrie Deller
Operator: Woodside Energy

NOTES:

Core logged in Western Australia at the Geological Survey of Western Australia Core Library in Carlisle.

ASP
Australian School of Petroleum
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Retrogradational Build Phase

Spill Phase
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Progradation
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thickness up section

5th order migration
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Cut and Fill Phase

Cut and Fill Phase
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Sedimentological Structure

Bioturbation

Dish structure

Clasts

Injection features

Sheared folded
bedding

Cross
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Consolidation
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laminations

Carbonaceous
material
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Unstructured and parallel laminated sandstone
Dish and pipe structured
Clast-dominated sandstone
Laminated sandstone
Bioturbated heterolithics

Ptygmatic injection features
Injection breccia/linked debrite
Sandstone pillars
Sandstone dykes and sills
Contorted sandstone/hybrid flow

sandstone

Siltstones, claystones and shales (<2 - 5% sand).

ScaleFifth Order Architectural Models

Model A: Proximal composite channel and
splay (highly amalgamated)

Model B: Proximal to medial composite
channel and splay

Model C: Medial composite channel and
splay

Model D: Medial to distal composite
channel and splay

Model E: Distal unconfined sheet sand
complex (layered)
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Structure
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Structure

20%

20%

20 - 30%

Chondrites

Sandstone medium grained moderately to well sorted with sheared clasts
up to 10cm long. Clasts become more concentrated up section.
Clasts more rounded at base grading to more sheared at top.

Core is rubble - hindered interpretation. Reactivated bedding - fractured
across bedding planes.

Sharp contact

Sandstone medium grained, moderately to well sorted.

Bioturbated heterolithics. Terebellina, planolites and zoophycos dominate.

Bioturbated heterolithics. Terebellina, planolites and zoophycos dominate.

Siltstone grading rapidly to bioturbated heterolithics

Sandstone medium grained, moderately to well sorted with dark dish structures,
sometimes disrupted. Fines highlighting the structures include carbonaceous
material.

Sandstone medium grained, moderately to well sorted with dark dish structures,
sometimes disrupted. Fines highlighting the structures include carbonaceous
material. Pipe structures common.

Sandstone clast.
Sandstone medium fining to very fine grained with laminations

Sandstone medium grained, moderately to well sorted with dark dish structures,
sometimes disrupted. Fines highlighting the structures include carbonaceous
material. Pipe structures common.

Sandstone medium grained, moderately to well sorted with dark dish structures,
sometimes disrupted. Fines highlighting the structures include carbonaceous
material. Pipe structures common.

Sandstone medium grained, moderately to well sorted with dark dish structures,
sometimes disrupted. Fines highlighting the structures include carbonaceous
material. Pipe structures common.

Sandstone medium grained, moderately to well sorted with dark dish structures,
sometimes disrupted. Fines highlighting the structures include carbonaceous
material. .

Sandstone medium grained, moderately to well sorted with dark dish structures,
sometimes disrupted. Fines highlighting the structures include carbonaceous
material.

Sandstone dominantly structureless

Sandstone dominantly structureless

Sharp base

Bioturbated heterolithics. Planolite dominate, occasional Terebellina.

Slight fining to more homogenous siltstone.

Linked debrite?

Amalgamated
channel fill

Overbank or distal splay

Overbank or distal splay

Abandonment

Frontal/crevasse splay
(spill from proximal channel?)
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VA A SA SR R WR

Wanaea-3

Latitude: Longitude:19 34’41.83”S 116 27’ 0.22”E

Logged Date: March 2007

Depth: 2991 metres

Logged: Kerrie Deller

Operator: Woodside Energy
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Dark grey bioturbated heterolithics. Heavily bioturbated.

Dark grey bioturbated heterolithics. Heavily bioturbated.

Visible planolites, zoophycos, common terebellina, rare Heliminthopsis?

Very fine laminated sandstone with small sheared and very thin clasts

Sandstone granule to very coarse grained grading upwards to laminated sandstone

Siderite concretion with visible internal bioturbation (replaced clast)
overlain by thin laminated zone

S

S

Contact sharp (and scoured?)

Sandstone medium grained, moderately to well sorted with no visible structure.
5 - 10% glauconite. Occasional very faint bedding?

Sandstone medium grained, same as above but dewatered with dish and pipe
structures. Fines highlighting dish structures include carbonaceous material.

Sandstone medium grained, moderately to well sorted with faint consolidation
bedding. Could be very faint dishes?

Sandstone medium grained, moderately to well sorted with faint consolidation
bedding

Sandstone medium grained, moderately to well sorted but dewatered
with dish structures. Fines highlighting dishes includes carbonaceous material.
Pipes not common.

Sandstone medium grained, moderately to well sorted with no visible structure.

Sandstone medium grained, moderately to well sorted but dewatered
with dish structures. Fines highlighting dishes includes carbonaceous material.
Pipes not common.

Core broken - contact indeterminable

Bioturbated heteroltihics with low visible bioturbation. Glauconite 5 - 10%.
Layered sand and silt interbeds.

Rapid transitional contact with overlying sediments. Very slight fining.
Sandstone medium grained moderately to well sorted with clasts approx 3 - 4cm
wide. One replaced by siderite. Most likely injected overbank.

Sandstone medium grained, moderately to well sorted with dish structures
and occasional small pipes 2 - 3 cm long.

Sandstone medium grained, moderately to well sorted but dewatered
with dish structures. Fines highlighting dishes includes carbonaceous material.
Pipes not common.

Sandstone medium grained, moderately to well sorted with dish structures
and occasional small pipes 2 - 3 cm long.

Sandstone medium grained, moderately to well sorted with more laminar dish
structures and rare pipes.

Sandstone medium grained, moderately to well sorted with more laminar dish
structures and rare pipes.

Faint bedding consolidation laminations. No dishes. Siderite cement.
Contact sharp
Fining upwards to a homogenous argillaceous siltstone

Bioturbated heterolithics
Common planolites and zoophycos with occasional Terebellina and rare
Heliminthopsis.

Sand injection feature approximately 1cm wide.

Siderite concretion

Laminated very fine sandstone
Contact very slightly loaded (or scoured?)

Bioturbated heterolithics
Common planolites and zoophycos with occasional Terebellina and rare
Heliminthopsis.

Bioturbated heterolithics
Common planolites and zoophycos with occasional Terebellina and rare
Heliminthopsis.

Ptygmatic sand injection feature approximately 1cm wide.

Ptygmatic sand injection features approximately 1cm wide.

Contact uncertain - rubble

Sandstone medium grained, moderately to well sorted,
5 - 10% glauconite.

Rubble hinders interpretation.

Faint consolidation laminae
Contact indeterminable

Bioturbated heterolithics
Common planolites and zoophycos with occasional Terebellina and rare
Heliminthopsis.

Bioturbated heterolithics
Common planolites and very strong zoophycos with occasional Terebellina and rare
Heliminthopsis.

Ptygmatic sand injection feature approximately 1cm wide.

S Siderite concretions replaced laminations and zoophycos burrows
Sandstone grading from medium to fine grained grading to very fine. Laminated
throughout with associated clasts. Strongly laminated glauconite. Siderite
concretionS

Bioturbated heterolithics
Common planolites and zoophycos.

Inclined upper contact.

Sandstone medium grained grading to very fine with small clasts approx 1cm wide.
Part of sandstone is rubble - no interpretation. Sand unit overlies a thin
laminated sandstone with 15% glauconite.
Contact indeterminable.

Bioturbated heterolithics
Common planolites and zoophycos with occasional Terebellina
Strong siderite cement.

Bioturbated heterolithics
Common planolites and zoophycos with occasional Terebellina
Strong siderite cement.

Thin siltstone with low visible sand and bioturbation

Sharp to rapidly transitional upper contact

Sandstone medium grained, mod to well sorted, 5% glauconite with no
visible structure.

Contact loaded
Bioturbated heteroltihics with sand floundering from unit above
Upper contact inclined into bioturbated heterolithics

Sandstone medium grained, moderately to well sorted with sheared mud clasts
ranging from chips to up to 2cm long. 5 - 10% glauconite.

Sandstone medium grained, moderately to well sorted with 5 - 10% glauconite.
Occasional faint consolidation laminae otherwise homogenous.

Sandstone medium grained, moderately to well sorted with 5 - 10% glauconite.
Occasional faint consolidation laminae otherwise homogenous.

Sandstone medium grained, moderately to well sorted with 5 - 10% glauconite.
Occasional faint consolidation laminae otherwise homogenous.

Sandstone medium grained, moderately to well sorted, 10 - 15% glauconite,
dish structured with siderite cement.

Sandstone medium grained, moderately to well sorted, 10 - 15% glauconite,
dish structured with siderite cement. Dishes more planar than those above.

Structureless base with sharp underlying contact

Sandstone medium grained fining upwards to very fine. Wispy laminations and
carbonaceous material present throughout. Well sorted.

Contact appears loaded.

Sandstone medium grained, moderately sorted, 10 - 15% glauconite.
Occasional faint consolidation laminations, otherwise structureless.

Sandstone medium grained, moderately sorted, 10 - 15% glauconite.
Occasional faint consolidation laminations, otherwise structureless.

Sandstone medium grained, moderately sorted, 10 - 15% glauconite.
Occasional faint consolidation laminations, otherwise structureless.

Sandstone medium grained, moderately sorted, 10 - 15% glauconite.
Occasional faint consolidation laminations, otherwise structureless.

Sandstone medium grained, moderately sorted, 10 - 15% glauconite.
Occasional faint consolidation laminations, otherwise structureless.

Sandstone medium grained, moderately sorted with visible dish structures
and siderite cement.

Sandstone medium grained, moderately sorted with visible dish structures
and siderite cement.

High siderite cement

High siderite cement

Core fractured.

Sandstone coarse grained, poorly sorted, 5 - 10% glauconite. Structureless.

Contact sharp
Low bioturbation 5%

Bioturbated heterolithics with planolites, zoophycos and Terebellina

Strong zoophycos

Bioturbated heterolithics with planolites, zoophycos and Terebellina

Bioturbated heterolithics with planolites, zoophycos and Terebellina

Visible sand and bioturbation increasing up section

Visible sand and bioturbation increasing up section

Thin depositional sandstone very fine grained
Injected top
Small clasts 1cm wide x 6

Sandstone medium grained, 5 - 10% glauconite. Strong siderite cement,
moderately to well sorted. Dominantly structureless

Sandstone medium grained, 5 - 10% glauconite. Strong siderite cement,
moderately to well sorted. Dominantly structureless

Faint consolidation lamination bedding

Contact indeterminable

Siltstone with low visible sand and bioturbation. Planolites dominate.

Siltstone with low visible sand and bioturbation interbedded with
more argillaceous siltstones and shales. Planolites dominate.

Siltstone with increased visible sand and bioturbation (10%) Planolites and
zoophycos dominate.

Sandstone fine grained, moderately to poorly sorted with clasts grading to a
well sorted fine to very fine sandstone dominated by laminations.
Clasts 1 - 3 cm wide. 5 - 10% glauconite.

Base of core 3

Top of core 4

Sandstone medium to fine grained, moderately to poorly sorted with small clasts
1cm wide. Sharp basal contact.

Bioturbated heterolithics. Planolites, zoophycos and occasional Terebellina.
Sporadic siderite cementation.

Bioturbated heterolithics. Planolites, zoophycos and occasional Terebellina.
Sporadic siderite cementation.

Ptygmatiic injection feature 1cm thick.

Sandstone fine grained laminated with carbonaceous material.

Siltstone with low visible sand and bioturbation. Chondrites and planolites
dominate.

Rapid fining
Sandstone medium grained, moderately to well sorted with clasts, mud chips and
carbonaceous material. Clasts affected by injection processes.

Sandstone dominantly structureless

Sandstone medium grained, moderately to well sorted with faint dish structuring.
Fines highlighting the dishes include high concentration of carbonaceous material.

Sandstone medium grained, moderately to well sorted with faint dish structuring.
Fines highlighting the dishes include high concentration of carbonaceous material.

Sandstone medium grained, moderately to well sorted with faint dish structuring.
Fines highlighting the dishes include high concentration of carbonaceous material.

Sandstone medium grained, moderately to well sorted with faint consolidation
laminae but dominantly structureless.

Sandstone laminated with visible flame structure

Laminated sandstone

Laminated sandstone

Sandstone medium grained, moderately to well sorted with faint dish structuring.
Fines highlighting the dishes include high concentration of carbonaceous material.

Sandstone medium grained, moderately sorted, structureless with occasional
faint bedding.

Sorting increases to moderately to well sorted.

Contact sharp.

Siltstone with low visible sand and bioturbation.

Sandstone injection feature ptygmatically folded.

Siltstone with low visible sand and bioturbation.

Base of Core 4

Top of Core 5

Bioturbated heteroltihics

Laminated siltstone with dominant chondrites populations.

Laminated fine grained sandstone. Well sorted

Medium grained sandstone, well to moderately sorted, occasional faint
consolidation laminae, otherwise structureless.

Medium grained sandstone, well to moderately sorted, occasional faint
consolidation laminae, otherwise structureless.

Medium grained sandstone, well to moderately sorted, occasional faint
consolidation laminae, otherwise structureless.

Pyrite growths approximately 1cm wide

Medium grained sandstone, well to moderately sorted, occasional faint
consolidation laminae, otherwise structureless.

Pyrite growths approximately 1cm wide

Medium grained sandstone, well to moderately sorted, with concentrated
dish structures.

Medium grained sandstone, well to moderately sorted, with faint
dish structures. 5 - 10% visible glauconite.

Siltstone with small sandstone injectites.

Sharp contact

Laminated sandstone fining from medium to very fine grained. Sorting improving
to well sorted.
Sheared mud clast and mud chip dominated interval. Carbonaceous material
evident. Large mud clast displays bioturbated heteroltihic texture.

Sharp contact

Bioturbated heteroltihics, low visible bioturbation. Planolites dominate.

Visible planolites and zoophycos with rare Terebellina and Heliminthodia.

Siltstone grading to bioturbated heteroltihics. Low visible sand and bioturbation.

Laminated sandstone grading from medium to very fine grained. Sorting
improving to well sorted. Carbonaceous material present in laminations Sheared
mudclast with internal bioturbation..

Interval of structureless medium sand.

Py Large pyritic growth covering entire width of core.

No
Structure

No
Structure

Medium grained sandstone, well to moderately sorted with dark dish
structures (high % of carbonaceous fines). Dishes appear disrupted
and small pipes are common.

Interval of structureless medium sand.

Interval of structureless medium sand.

Small pyritic growths,

Interval of structureless medium sand. Occasional very faint bedding

Medium grained sandstone, well to moderately sorted with dark dish
structures (high % of carbonaceous fines). Dishes appear disrupted
and small pipes are common.

Medium grained sandstone, well to moderately sorted with dark dish
structures (high % of carbonaceous fines). Dishes appear disrupted
and small pipes are common.

Medium grained sandstone, well to moderately sorted with dark dish
structures (high % of carbonaceous fines). Dishes appear disrupted
and small pipes are common.

Strong siderite cement.

Py

Pyritic growths 2cm wide.
Py

Medium grained sandstone, well to moderately sorted with dark dish
structures (high % of carbonaceous fines). Dishes appear disrupted
and small pipes are common. Individual dishes concentrated- 1 - 3cm thick.

Medium grained sandstone, well to moderately sorted with dark dish
structures (high % of carbonaceous fines). Dishes appear disrupted
and small pipes are common.

Pyritic growths 1cm wide.
Large pyritic growth 5cm wide.

Pyritic growth 2cm wide.

Medium grained sandstone, well to moderately sorted with dark dish
structures (high % of carbonaceous fines). Dishes appear disrupted
and small pipes are common.

Pyritic growth 1cm wide.

Medium grained sandstone, moderately to well sorted, occasional
faint bedding, otherwise structureless. 5 - 10% glauconite.

Pyritic growth 1cm wide.

Medium grained sandstone, moderately to well sorted, occasional
faint bedding, otherwise structureless. 5 - 10% glauconite.

Base of core 5

Overbank or distal splay

Overbank or distal splay

Frontal/crevasse splay

Channel margin or splay

Amalgamated
channel fill or fluidised contact

Amalgamated
channel fill

Distal splay

Overbank or distal splay

Frontal/crevasse splay

injected overbank or distal splay

Injected overbank or distal splay

Abandonment

Injected overbank or distal splay

Overbank or distal splay

Amalgamated
channel fill

Channel abandonment or
fluidised upper contact?

Injected overbank or distal splay

Overbank or distal splay

frontal splay with debrites?

Overbank or distal splay

Frontal/crevasse splay

Channel margin to overbank

Channel margin or splay

Channel margin or splay

Overbank or distal splay

Overbank or distal splay

Channel Abandonment

Abandonment

Amalgamated
channel fill or margin?

Frontal/crevasse splay
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Linked debrites?
or injected channel margin?
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channel fill

Frontal/crevasse splay

Amalgamated
channel fill
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channel fill
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channel fill
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channel fill
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channel fill

Channel Base
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Amalgamated
channel fill
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channel fill
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channel fill
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channel fill
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channel fill

Abandonment
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Sedimentological

Structures

Sand %
Ichno

genera %

Depth

(m)
Description Lithofacies GR Signature

Progradation

Increasing bed
thickness up section

Aggradation/
Retrogradation

Channels infilling
and vertical stacking

Aggradation
Channels infilling

and vertical stacking

Progradation

Increasing bed
thickness up section

Aggradation
Channels infilling

and vertical stacking

Progradation?

Retrogradation

Aggradation
Channels infilling

and vertical stacking

Aggradation
Channels infilling

and vertical stacking

Aggradation
Channels infilling

and vertical stacking

Aggradation/
Retrogradation

Channels infilling
and vertical stacking

Progradation

Aggradation
Channels infilling

and vertical stacking

Fan lobe abandonment

Aggradation

Retrogradation

Channel base

Channel base

Channel base

Channel Base

Progradation

Increasing bed
thickness up section

Channel Base?

Retrogradation/
Aggradation

Retrogradation/
Aggradation

Retrogradation/
Aggradation

Increasing
channel sinuousity

Progradation/
Aggradation

Channels infilling
and vertical stacking

Retrogradation

Retrogradation

Retrogradation

Retrogradation

Gamma ray log shifted once (80cm up section)

Core logged in Western Australia at the Geological Survey of Western Australia
Core Library in Carlisle.

Retrogradation
Backstepping of system

Decreasing bed thickness

Abandonment

Retrogradation
Backstepping of system

Decreasing bed thickness

Abandonment

80cm up shift

Channel base?

Channel base

Channel base

Channel Base

Channel Base

Retrogradation
Backstepping of system

Decreasing bed thickness

Retrogradation
Backstepping of system

Decreasing bed thickness

C

C

Small rip down clasts

H

Retrogradation
Backstepping of system

Decreasing bed thickness

Retrogradation
Backstepping of system

Decreasing bed thickness

5th order stratigraphy
3th and 4th order facies

associations 6th order stratigraphy

4th order BS

4th order BS?

4th order BS

4th order BS

4th order BS

4th order BS

4th order BS

4th order BS

4th order BS

4th order BS

4th order BS

4th order BS

5th order BS

5th order BS

5th order BS

5th order BS

5th order BS

5th order BS

5th order BS

5th order BS

5th order BS

5th order BS

6th order BS

6th order BS or

5th order migration?

6th order BS

6th order BS

6th order BS

Channel margin
to splay

Channel margin
to splay

Spill to Retrogradational Build Phase

Cut and Fill Phase

Channel margin
to splay

5th Order Model

Distal fine-grained unconfined splays

Stacked unconfined retrogradational sandy splays

Distributary sized composite mixed depositional/erosive
channel and splay system

(marginal)

Stacked unconfined sandy splays

Stacked unconfined sandy splays

Distributary sized composite mixed depositional/erosive
channel and splay system

(marginal)?

Stacked unconfined sandy splays

Stacked unconfined sandy splays

Stacked unconfined retrogradational sandy splays

Distal fine-grained unconfined splays

Distal fine-grained unconfined splays

Distal fine-grained unconfined splays

Distributary sized composite mixed depositional/erosive
channel and splay system

(marginal)

Stacked progradational sandy splays?

Unconfined sandy splays
(Spill phase from adjacent channel complex?)

Unconfined sandy splays
(Spill phase from adjacent channel complex?)

Distal fine-grained unconfined splays

Distal fine-grained unconfined splays

Progradational sandy splays

Unconfined sandy splays
(Spill phase from adjacent channel complex?)

Distal fine-grained unconfined splays

Progradational sandy splays

Distal fine-grained unconfined splays

Distributary sized composite mixed depositional/erosive
channel and splay system

(marginal)

Distributary sized composite mixed depositional/erosive
channel and splay system

Distributary sized composite mixed depositional/erosive
channel and splay system

Stacked progradational sandy splays

Stacked sandy splays

Distributary sized composite mixed depositional/erosive
channel and splay system

Stacked unconfined sandy splays (could represent
migration of channel system)

Distributary sized composite mixed depositional/erosive
channel and splay system

Distal fine-grained unconfined splays

Distal fine-grained unconfined splays

Stacked unconfined retrogradational sandy splays

Distributary sized composite mixed depositional/erosive
channel and splay system

Progradational sandy splays

Distal fine-grained unconfined splays

Stacked unconfined sandy splays

5th order BS

Distal fine-grained unconfined splays

Distal fine-grained unconfined splays

Unconfined sandy splays
(Spill phase from adjacent channel complex?)

Stacked unconfined sandy splays

Stacked unconfined sandy splays

5th order BS

Stacked unconfined sandy splays

Stacked retrogradational unconfined sandy splays

Distributary sized composite mixed depositional/erosive
channel and splay system

(marginal)

Distributary sized composite mixed depositional/erosive
channel and splay system

(marginal)

Distal fine-grained unconfined splays

Unconfined sandy splays
(Spill phase from adjacent channel complex?)

Stacked unconfined sandy splays

Stacked unconfined sandy splays

Stacked unconfined sandy splays

Stacked unconfined sandy splays

Stacked unconfined sandy splays (spill from
adjacent migrational channels?)

Distributary sized composite mixed depositional/erosive
channel and splay system

(marginal)

Distributary sized composite mixed depositional/erosive
channel and splay system

(marginal)

Stacked progradational sandy splays

Distal fine-grained unconfined splays

Distal fine-grained unconfined splays

Stacked retrogradational
unconfined sandy splays (spill from

adjacent migrational channels?)

Distal fine-grained unconfined splays

Composite mixed depositional/erosive
channel and splay system

Composite mixed depositional/erosive
channel and splay system

Stacked progradational sandy splays

Stacked progradational sandy splays

5th order BS

Distal fine-grained unconfined splays

Stacked retrogradational sandy splays

Distal fine-grained unconfined splays

Stacked unconfined sandy splays

Stacked unconfined sandy splays

Stacked unconfined sandy splays

Distributary sized composite mixed depositional/erosive
channel and splay system

(marginal)

Stacked unconfined sandy splays

Stacked unconfined sandy splays

Stacked unconfined sandy splays

Distributary sized composite mixed depositional/erosive
channel and splay system

(central to marginal)

5th order BS

5th order BS

5th order BS

5th order BS

5th order BS

6th order BS

5th order BS

Progradational Build Phase

Cut and Fill Phase

Cut and Fill Phase

Retrogradational Build Phase

Retrogradational Build Phase

Progradational Build Phase

Progradational Build Phase

Retrogradational Build Phase

Retrogradational Build Phase

Progradational Build Phase

Cut and Fill Phase

Retrogradational Build Phase

Retrogradational Build Phase

Progradational Build Phase

Cut and Fill Phase

Retrogradational Build Phase

Progradational Build Phase

Cut and Fill Phase

Spill Phase?

Retrogradational Build Phase

Cut and Fill Phase

Spill Phase?

Cut and Fill Phase

Spill Phase?

Retrogradational Build Phase (abandonment?)

Progradational Build Phase

Cut and Fill Phase

Progradational Build Phase

Spill Phase?

Progradational Build Phase

Progradational Build Phase

Retrogradational Build Phase

Spill Phase

Retrogradational Build Phase

Spill Phase? Channel abandonment?

Retrogradational Build Phase

Cut and Fill Phase

Retrogradational Build Phase

Spill Phase?

Progradational Build Phase

Retrogradational Build Phase

Cut and Fill Phase

Spill to retrogradational Phase

Cut and Fill Phase?

Retrogradational Build Phase

Retrogradational Build Phase

Progradation

5th order BSCut and Fill Phase?

Distributary sized composite mixed depositional/erosive
channel and splay system

(marginal)?

Cut and Fill Phase (channel margin?)

Cut and Fill Phase

Spill Phase

Stacked unconfined sandy splays

4th order BS

Frontal/crevasse splay

Frontal/crevasse splay

Retrogradational Build Phase

Progradational Build Phase

Retrogradational Build Phase

Retrogradational Build Phase

Retrogradational Build Phase

Cut and Fill Phase

Spill Phase

Retrogradational Build Phase

Spill Phase

Cut and Fill Phase

Retrogradational Build Phase

Channel margin or splay

4th order BS

Retrogradational Build Phase

Cut and Fill Phase

Spill Phase

Spill to Retrogradational Build Phase

Channel margin
to splay

Spill to Retrogradational Build Phase

Spill to Retrogradational Build Phase

Frontal/crevasse splay

Channel margin
to splay

Spill to Retrogradational Build Phase

Channel margin
to splay

Spill Phase

Channel margin
to splay

Channel margin
to splay

Spill to Retrogradational Build Phase

Channel margin
to splay

Spill to Retrogradational Build Phase

Channel margin
to splay

Spill to Retrogradational Build Phase

Channel margin
to splay

Spill to Retrogradational Build Phase

Channel margin
to splay

Spill to Retrogradational Build PhaseChannel margin
to splay

Spill to Retrogradational Build Phase

Channel margin
to splay

Spill to Retrogradational Build PhaseChannel margin
to splay

Spill to Retrogradational Build PhaseChannel margin
to splay

5th order BS

5th order BS

Distributary sized composite mixed depositional/erosive
channel and splay system

(marginal)

Frontal/crevasse splay

Frontal/crevasse splay

5th order BS

Progradational Build Phase

Frontal/crevasse splay

Frontal/crevasse splay

G

G

H

H

5th order BS

5th order BS

One metre
cored
interval

ASP
Australian School of Petroleum
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Australian School of Petroleum

5th order BS? 5th order migration

5th order migration

5th order migration

5th order migration

5th order migration

5th order migration

5th order migration

5th order migration

5th order migration

5th order migration

5th order migration

Rapid abandonment?

Spill Phase

5th order migration?

6th order BS or

5th order migration?

5th order migration

5th order migration

6th order BS
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APPENDIX C:  Image Log Sedimentological and Palaeocurrent 
Analysis of Mutineer 1B 

C.1 Introduction 

Sedimentological image log interpretation, like surface interpretation, is based on techniques 

published by Bourke (1992), Prosser et al., (1999) and Bal et al., (2002).  It utilises the geometric 

relationships of the resolvable sedimentological surfaces in conjunction with image texture to define 

image facies that can be correlated with core-derived lithofacies. Image facies can indicate the 

depositional processes that controlled deposition and the temporal and special relationships of 

different image facies can indicate how depositional processes varied in space and time.  When image 

facies are combined with image log-derived palaeocurrent directions, conclusions regarding the 

geometry, orientation and spatial distribution of reservoir bodies can be determined (Chapter 8).  

C.2 Sedimentological Surfaces 

Interpreted sedimentological surfaces were used to determine palaeocurrent information (as 

discussed in Section 4.4).  Two log intervals were interpreted. 

i. Overlying claystone succession (to determine tectonic tilt for palaeocurrent analysis) 

(Appendix C.1) 

ii. Tithonian reservoir succession (to determine sedimentological structure and image facies) 

(Appendix C.2). 

The sedimentological surface classification created for the study includes the following surfaces: 

Table C-1:  Mutineer-1B image log sedimentological surfaces   

Code Surface Description 

EB Erosive boundary 

LB Loaded boundary 

PS Parallel stratification 

DL Dewatered Lamination 

WL Disrupted wavy lamination 

RB Remobilised boundary (post-depositional) 

ML Lamination within siltstone and shale 

SL Lamination within overlying regional seal siltstone (tectonic tilt) 
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Interpreted surface and palaeocurrent logs can be found in Appendix C.1 and C.2 on attached DVD in 

Abode Acrobat (pdf) format.

C.3 Sedimentological Image Facies 

Image facies classifications of Mutineer-1B are modelled on the interpreted core lithofacies.  They 

include: 

Table C-2:  Mutineer-1B image facies   

�

C.3.1 Massive and Parallel Laminated Sandstone (Smpl) 

Core interpretation revealed that the core in Mutineer 1B often comprised unstructured sandstone to 

the naked eye.  With the use of high resolution image logs, it was determined that many of these 

intervals comprised parallel stratified sandstone with comparable dip angles.  Pyrite growths are 

randomly distributed throughout the image log within these sandstone units.  Strongly consolidated 

successions are commonly preserved, signifying a loaded amalgamated contact between depositional 

events.

C.3.2 Dewatered Sandstone (Sd) 

Unstructured and parallel stratified sandstone is interpreted to be affected by dewatering and hence is 

reclassified as dewatered sandstone.  If the dip angles on the parallel stratification surfaces (PS) 

appear erratic up section, it is due to the existence of dish and pillar structures.  It is comparable with 

the dish structured sandstone succession in Mutineer 1B (3133.5 to 3135.0 metres).  

C.3.3 Thin Sandy Depositional Beds and Thin Injectites (Stb) 

Zones comprising thin depositional sandy units or thin sandy injectites surrounded by heterolithics or 

siltstones are commonly displayed as laminae that can appear either more conductive against the 

resistive nature of the heterolithic or siltstone unit or vice versa.  Thin depositional units are commonly 

Code Image Facies Description 

Smpl Massive and parallel laminated sandstone 

Sd Dewatered sandstone 

Stb Thin sandy depositional beds and thin injectites 

Sdl Waning flow disrupted laminated sandstone 

SIHb Bioturbated heterolithics, siltstone and shale 

DZ Post depositional deformed zone 

RES Residual hydrocarbon zone 
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identified within an image log as strongly conductive against the resistive nature of the heterolithic or 

siltstone unit.  They appear as laminae conformable to the main bedding direction.  The conductive 

nature is due to the formation water contained within the pore spaces of the thin units.  It is also 

intensified due to a halo effect of the tool. 

Injection features are commonly identified within an image log as strongly resistive against the 

conductive nature of the heterolithic or siltstone unit.  They can appear conformable to bedding (sills) 

or unconformable (dykes) to bedding.  They appear strongly resistive primarily due to a lower porosity 

and permeability within the injected sandstone.  It is the result of tighter grain packing produced by 

grain reorganisation during remobilisation.  Similar processes have been noted in remobilised 

sandstones from the North Sea (Duranti et al., 2002). 

C.3.4 Waning Flow Disrupted Laminated Sandstone (Sdl) 

Intervals comprising disrupted laminae that are interpreted to have been deposited through waning 

flow are represented within image logs as intervals of resistive laminae that display varying dip 

directions and angles.  If significantly thick, these intervals could represent overbank splay 

depositional settings.  If these units are particularly thin, they would not be registered by the image 

tool.

C.3.5 Bioturbated Heterolithics, Siltstone and Claystone (SIHb) 

This image facies is identifiable through a high gamma ray log character in combination with 

bioturbation and a general spotty image character.  Bioturbated heterolithic intervals were easily 

recognised due to the existence of heavy bioturbation.  

C.3.6 Post-Depositional Deformed Zone (DZ) 

These intervals are easily identified within image logs.  Remobilised pillar features are displayed on 

image logs as pipe features containing strongly resistive sandstone.   

C.3.7 Residual Hydrocarbon Zone (RES) 

The image log character across successions containing significant in-situ hydrocarbon is highly 

resistive and the preservation of primary and secondary sedimentological structure is poor. 

C.4 Limitations 

Due to the size of the sample window (25 centimetres), bioturbated heterolithic, siltstone and 

claystone intervals less than 10 centimetres thick can not be identified within the image log.  Injection 

nests (Section 5.5.1) could be misinterpreted as either waning flow laminated sandstones of image 

facies Sdl or thin injectites of image facies Stb. 
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C.5 Extrapolated intervals 

It was found that the intervals below those cored within Mutineer IB comprise parallel stratified 

sandstones with interbedded heterolithics and laminated successions.  No clast-dominated 

successions are interpreted to be present. 

The image log was run deeper than the Angel Formation into the Legendre Formation.  Sand-

dominated cross-bedding and coarser-grained intervals were interpreted from the log.  Bioturbation 

was also interpreted to be present.  An erosive transgressive ravinement surface is interpreted at the 

top of the formation at the JC/JO/JK/JT boundary. 

C.6 Conclusion 

The surface and image facies classification created for Mutineer-1B could be applied to image logs 

within both past and future wells of the Dampier sub-basin with confidence.  It represents a cheap 

method of interpreting sedimentary lithofacies in future wells that were not cored.  For past wells 

(Spica-1, Bounty-2 and Pitcairn-1), due to poor image resolution, the comparison of image facies to 

other image logs in these wells could not be completed.    
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APPENDIX D:  Interpreted Sections across the Dampier Sub-basin 

This appendix contains interpreted geological cross-sections across the northern and western 

Dampier Sub-basin.  Thirteen cross-sections were interpreted using Geology Office in Geoframe: 

Section 1. The Cossack and Wanaea Fields 

Section 2. Lacerta-1 through the Egret Field to Wanaea-1 

Section 3. Carteret-1 (Exeter Field) through to the Lambert Field 

Section 4. Tigger-1 through the Lambert Field to Cossack-1 

Section 5. The Angel Field 

Section 6. The Mutineer, Angel, Cossack and Wanaea Field Tie 

Section 7. Bounty-3 to Bligh-1 to Finucane (Southern Beagle Sub-basin west of Mutineer Field) 

Section 8. Plymouth-1 to Exeter-3 

Section 9. The Exeter Field 

Section 10. Pitcairn-1 to Mutineer-2 

Section 11. Norfolk North-1 to Bounty-2 

Section 12. Mutineer-3 to Norfolk-1 

Section 13. Mutineer-11 to Norfolk-2 

Cross-section localities within the sub-basin are represented in Figures D-1 and D-2.  

The sections are located on the attached DVD in an Adobe postscript (pdf) format. 
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