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What Causes These Patterns?
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Typical Seismic Section Atlas of China, 

Chief of Board: Lu Bang Gan, page 157.



The Following Pages Are Analogs 

to Provide Interpretation Context

25-27 September 2011 Carboonate Patterns Workshop- Page  3
3-D Seismic Interpretation - with an emphasis on carbonate terrains Copyright © 

2011 Walden 3-D, Inc.

The Abbott On-Line Atlas is a work in progress and includes:
• Stratigraphic Examples from

– outcrop, 

– log, and 

– seismic

• Seismic scale analogs, which can
– guide stratigraphic interpretation on logs and seismic,

– transfer years of field experience to interpreters,

– provide examples which can help guide management thinking about new play 
fairways, leads, prospects, fields, and/or reservoirs

• Capture of Ward Abbott’s experience and knowledge:
– retired chief stratigrapher at Shell, 20+ years 

– retired chief stratigrapher at Occidental Petroleum, 20+ years

– one of the world’s foremost stratigraphers

• Demonstration of knowledge capture for the oil industry, 
– an industry where new hires do not experience field geology

– an industry rapidly loosing experience to old age and retirement

– an industry critical to maintaining modern lifestyles 

These pages are derived from work of Ward O. Abbot and H. Roice Nelson, Jr. on the Atlas

as well as other examples, as noted, especially The Seismic Atlas of Australia and New Zealand.

The stratigraphic and structural 

processes creating the rock 

record are repeated worldwide, 

across geologic time, and at 

various scales.  Access to 

known analog examples of 

outcrop, seismic, and well log 

cross-sections guides 

geoscientists, enabling 

understanding of complex 

geology across disciplines as 

well as communication to 

management, partners, and 

investors.



Dr. Peter Vail’s Definitions of Systems Tracts
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Lowstand Systems Tract. Transgressive Systems Tract. Highstand Systems Tract.

Jory A. Pacht, et. al., in Application of 3-D Seismic Data to Exploration and Production, pages 165-169, 

drawings from Handford and Loucks, 1994.



Carbonates, Devonian Sequence, Canning Basin, Australia

Personal Communication W.O. Abbott.
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Carbonates, Devonian Sequence, Truncations

Personal Communication W.O. Abbott.
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Carbonates, Devonian Sequence, Onlaps

Personal Communication W.O. Abbott.
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Carbonates, Devonian Sequence, Sequence Boundary

Personal Communication W.O. Abbott.
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Carbonates, Devonian Sequence, Highstand Systems Tract

Personal Communication W.O. Abbott.
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Carbonates, Devonian Sequence, Lowstand Systems Tract

Personal Communication W.O. Abbott.
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Shelf Patch Reefs
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Outcrop, Subsurface and Seismic Exploration Stratigraphy, Volume III Carbonates, by: W.O. Abbott, 

graphics: H.L. Scott, data from Occidental International Exploration and Production Company, pages 3.3-2-3.



Low Relief Platform Margin Reefs
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Outcrop, Subsurface and Seismic Exploration Stratigraphy, Volume III Carbonates, by: W.O. Abbott, 

graphics by: H.L. Scott, data from Occidental International Exploration and Production Company, page 3.5-1.



Cobden Limestone
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The Seismic Atlas of Australian and New Zealand 

Sedimentary Basins, Edited by: C. Gregory Skilbeck and 

Malcom J. Lennox, pages 279 & 289.



Cobden Limestone
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The Seismic Atlas of Australian and New Zealand 

Sedimentary Basins, Edited by: C. Gregory Skilbeck and 

Malcom J. Lennox, pages 279 & 285.



High Relief Platform Margin Reefs
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Outcrop, Subsurface and Seismic Exploration Stratigraphy, Volume III Carbonates, by: W.O. Abbott, 

graphics by: H.L. Scott, data from Occidental International Exploration and Production Company, page 3.5-2.



Scott Reef

25-27 September 2011
3-D Seismic Interpretation - with an emphasis on carbonate terrainsCopyright © 

2011 Walden 3-D, Inc.
Carbonate Patterns Workshop- Page  16

The Seismic Atlas of Australian and New Zealand 

Sedimentary Basins, Edited by: C. Gregory Skilbeck and 

Malcom J. Lennox, pages 25 & 29.



Carbonate Shelf Margins Interpretation
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Outcrop, Subsurface and Seismic Exploration Stratigraphy, Volume III Carbonates, by: W.O. Abbott, 

graphics by: H.L. Scott, data from Occidental International Exploration and Production Company, page 3.6-2.



Carbonate Shelf Margins Outcrop
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Outcrop, Subsurface and Seismic Exploration Stratigraphy, Volume III Carbonates, by: W.O. Abbott, 

graphics by: H.L. Scott, data from Occidental International Exploration and Production Company, page 3.6-3.



Tertiary & Prograding Carbonate
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The Seismic Atlas of Australian and New Zealand 

Sedimentary Basins, Edited by: C. Gregory Skilbeck and 

Malcom J. Lennox, pages 61 & 73.



Prograding Carbonate
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The Seismic Atlas of Australian and New Zealand 

Sedimentary Basins, Edited by: C. Gregory Skilbeck and 

Malcom J. Lennox, pages 61 & 77.



Prograding Carbonate
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The Seismic Atlas of Australian and New Zealand 

Sedimentary Basins, Edited by: C. Gregory Skilbeck and 

Malcom J. Lennox, pages 45 & 57.



Carbonate Progradation
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The Seismic Atlas of Australian and New Zealand 

Sedimentary Basins, Edited by: C. Gregory Skilbeck and 

Malcom J. Lennox, pages 35 & 39.



Carbonate Shelf Margin Intermediate Relief
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Outcrop, Subsurface and Seismic Exploration Stratigraphy, Volume III Carbonates, by: W.O. Abbott, 

graphics by: H.L. Scott, data from Occidental International Exploration and Production Company, page 3.8-1.



Carbonate Sequence
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The Seismic Atlas of Australian and New Zealand 

Sedimentary Basins, Edited by: C. Gregory Skilbeck and 

Malcom J. Lennox, pages 111 & 129.



Basin Pinnacle Reefs Interpretation
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Outcrop, Subsurface and Seismic Exploration Stratigraphy, Volume III Carbonates, by: W.O. Abbott, 

graphics: H.L. Scott, data from Occidental International Exploration and Production Company, page 3.11-3.



Basin Pinnacle Reefs Outcrop
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Outcrop, Subsurface and Seismic Exploration Stratigraphy, Volume III Carbonates, by: W.O. Abbott, 

graphics: H.L. Scott, data from Occidental International Exploration and Production Company, page 3.11-6.



Basin Pinnacle Reefs Seismic
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Outcrop, Subsurface and Seismic Exploration Stratigraphy, Volume III Carbonates, by: A.O. Abbott, 

graphics: H.L. Scott, data from Occidental International Exploration and Production Company, page 3.11-7.



Carbonate Margin to Deep Basin
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Outcrop, Subsurface and Seismic Exploration Stratigraphy, Volume III Carbonates, by: W.O. Abbott, 

graphics: H.L. Scott, data from Occidental International Exploration and Production Company, page 3.12-2.



Sigmoid and Oblique Carbonate Margins
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Outcrop, Subsurface and Seismic Exploration Stratigraphy, Volume III Carbonates, by: W.O. Abbott, 

graphics: H.L. Scott, data from Occidental International Exploration and Production Company, page 3.13-1.



Personal Communication W.O. Abbott.
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Carbonate Examples Far East 1L



Personal Communication W.O. Abbott.
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Carbonate Examples Far East 1R



Personal Communication W.O. Abbott.
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Carbonate Examples Far East 2L



Personal Communication W.O. Abbott.
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Carbonate Examples Far East 2R



Indices for the Ward Abbott's On-Line Atlas
Type of Display:

• Outcrop 

– Outcrop Synthetic Well Log Section

– Outcrop Synthetic Seismic Section

– Measured Section Correlation

– Outcrop Chronostratigraphic Reconstruction

• Well Log Cross-Section 

– Well Data Synthetic Seismic Section

– Well Data Chronostratigraphic Reconstruction

• Well Core Data

• Seismic Sections 

– Seismic Travel-Time Cross-Sections

– Seismic Time-Slice

– Seismic Depth Cross-Section

– Seismic Depth-Slice

– Seismic Chronostratigraphic Reconstruction

• Culture Map

• Topography Map

• Bathymetry Map

• Surface Geology Map

• Satellite Images

• Integrated 3-D Immersive Reality Model of Outcrop, Well Log, Seismic, and Other Data

Infinite GridSM Geographic Location

TimedexSM   Location

Episodic Depositional Analysis Basin Tectonic Setting

Basin Tectonic Setting:

• Basin Tectonic Setting

• Flexure Loading Basins

• Wrenches

Identify Structural Style within Basin

Cycle/Sequence Duration

• 1st Order Cycles: 200 MY - 400 MY 

• 2nd Order Cycles: 10 MY - 200 MY

• 3rd Order Cycles: 1 MY - 10 MY 

• 4th Order Cycles: 1 KY - 1 MY 

• 5th Order Cycles: Seasonal - 1 MY
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Stratal Pattern Cycles (1-10 MY)

• Termination Description 

• Eustatic Boundaries

• Tectonic Controlled Boundaries

• Boundary Description 

• Top of Unit 

• Base of Unit

• Intervals: Stratigraphy Cycles Associated with Depositional Systems (1-10 MY)

• Reflection Configurations or Stratal Patterns

• External Forms of a Sequence

Depositional Systems (Rocks Deposited in a Particular Environment:

• Permeability 

• Porosity

• Petrography (range of values)

• Color

• Rock Systems

• Siliciclastic Rocks

• Carbonate Rocks

• Carbonates Evaporate Rocks

• Carbonate-Siliciclastic Rocks

• Lithofacies

• Grain Size

• Primary Sedimentary Structure Contemporaneous with Deposition

• Sedimentary Structure

• Paleo-Bathymetry and Paleo-Topography

• Facies (Sub-Environment)

Exploration Categories, Plays, and Prospects

• Source Rocks (Type of Organic Material

• Seal Rocks (Pore Pressure, Type of Seal, Thickness of Seal

• Reservoir Rocks (Porosity, Permeability)

• Structural Traps

• Stratigraphic Traps Not Adjacent to Unconformities

• Diagenetic

• Traps Adjacent to Unconformities (Below Unconformity)

• Traps Adjacent to Unconformities (Above Unconformity)

• Combination Traps (Undifferentiated)



Thank You
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