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Definitions:

• The: Roice Nelson’s version of what happened.

• History: Potential content for a book I would like to write.

• Of: The focus of the planned book.

• Seismic: Includes potential fields and other geophysics.

• Interpretation: Interactive Workstation Interpretation.

• Workstations: Tools to accomplish Interactive Interpretation.

• Interactive: Finding an answer before you forget the question.

Disclaimer: selected stories only give snapshots of the history,

this presentation is not in any way a complete history. 
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Success Has Many Parents
• Howard and Pauling Nelson     

taught me to work and think

• Grandpa Paul Adolf Hafen      
taught me to pursue dreams

• Grandpa Roice Bengt Nelson                 
died before birth, legacy of work

• New Mexico State University 
JESSIE – 1967 summer sciences

• Oregon State University 1968 NSF 
summer science in earth sciences

• Robert (Bob) Otis, Big Brother in 
Fraternity , Pan Am Scholarship, 
and first 3-D display from thesis

• Ivan Sutherland
Computer Science Professor U of U

• Dr. Ralph Shuey
First Geophysics Advisor U of U

• Dr. Barbara (formerly Bill) Nash      
Mineralogy Professor U of U

• Dr. Ken Cook
Potential Fields Professor U of U

• Dr. Stanley Ward             
Department Chair Geophysics UofU

• Dr. Robert S. Smith                
Second Geophysics Advisor U of U

• S. Parker Gay, Jr.                  
Applied Geophysics, job 3D maps

• Riley Skeen
Roommate Denver & U of U

• Bob Kalwaitt
Pan Am & Amoco Manager

• Alex Benton
Pan Am & Amoco Manager

• Craig Hanson 
Pan Am & Amoco Manager

• Pan American (1969-1970, Sun Oil 
(1973) & SEG (1974) Scholarships

• Dale Boren
Recruiter Mobil Oil

• Bill Ayres
Human Relations Mobil Oil

• Robert (Bob) Peacock          
Manager Mobil Oil told me to 
pursue dream even if left Mobil

• Martha Sharp Nelson                    
Wife 1974-1996

• Will Gray
Researcher at Mobil Research

• Tom Hearst
Researcher at Mobil Research

• Bill Ruhle
Technology Manager Mobil Oil

• Townsend Dunn
Co-Worker Mobil Oil

• Ron Krinsky
Co-Worker Mobil Oil

• John Potosky
Co-Worker Mobil Oil

• Mike Burnaman
Co-Worker Mobil Oil

• Jim Bedford
Co-Worker Mobil Oil

• Harold J. Kidder                  
Manager Mobil Training SEG Pres.

• Jack Peffer
Manager Mobil International

• Graves Noble  
Manager Mobil International

• Clem Novasad
Geologist Mobil International

• Byron Arnason
Mobil Field Operations

• Arnold Engstrom                   
Manager Mobil Special Exploration 
Projects, to Senegal & West Africa

• Courtenay Gans
Manager Mobil International

• Charlie Menard                     
Manager Mobil New Orleans

• Terry Godsey                       
Manager Mobil Field Operations

• Bob Heinman                       
Manager Mobil Field Operations

• Ed Gray U of U, Mobil, 
Computer Genealogical Services

• Richard Holtry                    
Computer Genealogical Services

• Dave Evans                          
President Evans & Sutherland

• Steve Johnson                       
Medical Computer Science U of U

• Vel Cessler                                  
Manager Evans & Sutherland

• Wayne Wade                                
Salesman Evans & Sutherland

• David Nebeker               
Programmer Evans & Sutherland

• Jack Winkle
Mobil Oil Houston

• Steve Chatterley                   
Manager Evans & Sutherland

• Paul Sovelious                           
Evans & Sutherland

• Dr. Fred J. Hilterman                      
Founder Seismic Acoustic Lab       
U of U, hired me from Mobil Oil

• Dr. Keith Wang                              
PI Seismic Acoustics Lab

• Dr. Gerry Gardner
New PI Seismic Acoustics Lab

• Dr. John McDonald
New PI Seismic Acoustics Lab

• Barbara Murray                        
Admin Seismic Acoustics Lab

• Julie Norris
Administrator U of H

• Dr. Richard Verm                         
Student Seismic Acoustics Lab

• Dr. Tom Morgan                     
Student Seismic Acoustics Lab

• Dr. Edip Baysal                          
Student Seismic Acoustics Lab

• Dr. Bill French                      
Sponsor Seismic Acoustics Lab

• Dr. Walt Turpening               
Sponsor Seismic Acoustics Lab

• Dr. Dick Kostolnechek            
Exxon Rep & SAL User Group

• Steve Ruhl
U of H Electrical Engineer Support

• Bob Hirsch
Superior Oil VP & Keck Foundation

• Dr. Anne (formerly Steve) Simpson  
Director Image Processing Lab

• Dr. Tom Smith                         
Student Seismic Acoustics Lab 
Founder Seismic Micro Technology

• Dr. Bob Sheriff
Geophysics Professor U of H

• Dr. John Butler                            
Geology Professor U of  H

• Dr. Dan Kosloff                            
University of Tel Aviv Professor

• Dr. David Kessler               
University of Tel Aviv Student

• Greg Schmitlein                        
Manager Control Data Corporation

• Mickey Edwards              
Programmer CDC

• Tom Eliseuson                     
Manager CDC

• Deepak Khosla                          
Student Seismic Acoustics Lab

• Thomas N. Gardner                    
Sales Representative Adage

• Dr. Wulf Massell                    
Director Research Geosource

• Don Winningham                     
Developer Geosource

• Dr. Bob Tatham                              
Researcher Geosource

• John Sudaym                              
SAL Representative UPC

• Phillippee Zaccanino                  
SAL Representative Elf Aquitaine

• Bob Limbaugh                     
Manager Digicon and hired as 
Employee #1 at Landmark Graphics

• Lars Sonneland                                  
Researcher GECO

• Marion Bone                                  
SAL Representative GSI

• Laura Pankonien                             
Editor Gulf Publishing

• Dave Peters                                      
SAL Representative Chevron

• Terry Smith                                   
Developer Digicon, Employee #5

• John Dolman                              
SAL Representative ICI Petroleum

• David Jenkinson                          
SAL Representative Tenneco

• John Farr                                      
SAL Representative Western Geo

• Gary Lindquist                           
Marketing Director Sierra Geop
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The first 90 names that came to mind.

Please remind me of others!

I take responsibility for omissions, deletions, 

misspellings, unintended misrepresentations, etc.
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Today’s 30 Stories start and end
in Cedar City, Utah



I grew up on the back end of a shovel …
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#1



… on the Star Ship Enterprise …
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… wanting to say “Beam me up, Scotty” …
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… to “live long and prosper,” and …
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… to boldly go … 



… where no man has gone before …
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Before 1980
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1.  My first story 
occurred in 1903. 

It is regarding 
water issues in 
Cedar City, Utah.



Before 1980

2. First experience with lightning occurred 
when plowing a field I  about 1966

– a field never plowed before –

full of 10 foot tall sagebrush.

To me life is a spiritual journey, a journey 
which I only expect to leave with my 
experiences and my friends.
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Before 1980

3. Summer Internships:

- 1970 Pan American Denver

- Posting interpreter picks

- 1973 Amoco Denver:

- Teletype Seismic Array Response 
Curves from a computer in Tulsa



22 September 2016 Copyright © 2016 Dynamic Measurement LLC 14

Before 1980

4. University of Utah Senior Thesis 

May 1974



5. 15 July 1974

First Day at Mobil Oil:

• Refusal to sign Mobil’s 
Patent Release Form

• Meeting Bob Peacock 
Manager for ESC

• 11 August 1974 
Memorandum of Agreement
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Before 1980

6. Mobil Training:

• Seismic Interpretation 
3-D Plastic Model 
November 1974

• Seismic Acquisition 
Michigan & Nigeria 
February 1975
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Before 1980

7. 22 Dec 1975 

Memo to MEPSI Boss
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“Possible application of an 
interactive terminal connected 
with ESC’s computer facilities”



Before 1980

8. 17 May 1977

Memo to SEP Boss
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“Three Dimensional 
Seismic Interpretation”
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Before 1980

9. Classic Memo:

“Down the road”

“Not enough demand

or need for it now.” 

11 Nov 1977

Steward Moncrief (1990):

Spectrum-colored map Offshore Falkland Islands 1977
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Before 1980

Tektronix Not Interested

09 Feb 1978 

Tektronix Interested

12 Dec 1977

10. “Tektronix does not have any interest in pursuing this application area. 
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11. 11 Aug 1978

2nd Memo to SEP Boss

After hearing about GSI SeisCrop Table

Herbert Hunt & ARCO (Aftab Alam & Hwe James)

“Interactive 
Interpretation 
Procedures”



12. Summer 1979 

• University of Utah 
Vibrating Mirror

• Mobil Field Operations

• Evans & Sutherland

• MBA with an emphasis 
in Entrepreneurship      
at SMU (Computer 
Genealogical Services –
Ed Gray and Rich Holtry 
at Sevin-Rosen’s 
Marstech)
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Before 1980



13. SEG’s First 3-D Seismic Techniques School

Houston, Texas in the Fall of 1979

• Wayne Wade – E&S

• Dr. Fred Hilterman – U of Houston
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Before 1980



14. 03 Nov 1979 New Orleans SEG
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Before 1980
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1980-1982

15. 15 Jan 1980

Reported to: 

The Seismic Acoustics Laboratory

at The University of Houston

Edip Basyl, Dr. Fred Hilterman,

Sharon Chang in photo

Dr. Richard Verm, Dr. Tom Smith, Dr. Tom Morgan, Dr. Anne Simpson, Dr. Olin 
Johnson, Dr. Lowell Harris, Barbara Murray, Dr. G.H.F. Gardner, Dr. John 
McDonald, Dr. Dan Kosloff, Dr. Moshe Reshef, Dr. David Kessler, Deepak 
Khosla, Dr. Sam Agbo, David Fisher, Guy Pernell, Chris Wade, K.K Sekharan, 
plus all of the AGL (FRL, SAL, RCL, IPL, WLL) and industry researchers.



http://www.walden3d.com/LandmarkFirsts/
811005_First_Oil&Gas_Journal_Article.pdf

16. 05 Oct 1981 O&G Journal
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1980-1982

http://www.walden3d.com/LandmarkFirsts/811005_First_Oil&Gas_Journal_Article.pdf


17. 11-15 Oct 1981

SEG Los Angeles

• S3.1 Seismic Shear-Wave Observations in 
a Physical Model Experiment

• S7.3 Three-Dimensional Display and 
Analysis of Seismic Volume Images

• S7.4 Interactive Geophysical Analysis 
with 3-D Color Graphics

• S18.7 Interpretation of Physical Model 
Tank Data With The Raster Segment 
Generator
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1980-1982



18. Christmas Break 1981

Kevin Kinsella

• Geophysical Development Corporation

• Dr. Reginald Neale

• Dr. John Sherwood

• Dr. Fred Hilterman

• Don Paul, Chevron

Terry Smith, Digicon

John Amason, Texas Instruments
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1980-1982

http://www.walden3d.com/LandmarkFirst
s/820400_First_Kinsella_company_name_
Geografix_with_Product_Specification.pdf

http://www.walden3d.com/LandmarkFirsts/820400_First_Kinsella_company_name_Geografix_with_Product_Specification.pdf


http://www.walden3d.com/LandmarkFirsts
/820211_First_Thick_Marketing_Brochure_
Contract_Gulf_Publishing.jpg

19. 11 Feb 1982 Gulf Publishing Advertising

Bookstores 1 year later, China 3 years later

22 September 2016 Copyright © 2016 Dynamic Measurement LLC 29

1980-1982

http://www.walden3d.com/LandmarkFirsts/820211_First_Thick_Marketing_Brochure_Contract_Gulf_Publishing.jpg


20. 01 Mar 1982 First Course Outline
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1980-1982

http://www.walden3d.com/LandmarkFirsts
/820301_First_Short_Course_Outline_Agre
ement_IHRDC.jpg

“Physical Modeling Book”

http://www.walden3d.com/LandmarkFirsts/820301_First_Short_Course_Outline_Agreement_IHRDC.jpg


21. Zeitgeist (the spirit of the times):
• Seitex later Paradigm – later Dr. Dan Kosloff

• GeoQuest Systems – the rich John Butler

• Gulf ISIS – G.H.F. Gardner & Walt Turpening

• GSI – Marion Bone & Allister Brown

• Arco - Aftab Alam & Hwe James

• BP HIVE – later Dave Roberts

• Chevron CHEVIS – Dave Bernie & Dick Cole

• Elf Aquitaine Candice – Phillipe Zaccanino

• Exxon ISIS – later Robert Steed

• Seiscom Delta MicroSeis – Hildebrand & Mouton

• Shell ISIS – Mike Dunn & Mike Forrest

• Texaco Visualization Theater – later Michael Zeitlin

• Texas Instruments Workstation – Gene Ennis

• Western Crystal– Aftab Alam

• Etc.
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1980-1982



22. January 1982 NPD School

Kristen land South, Norway

13 Apr 1982 John Dolman 
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1980-1982

http://www.walden3d.com/LandmarkFirsts
/820413_First_Customer_ICI-Petroleum-
Services-Ltd.jpg

http://www.walden3d.com/LandmarkFirsts/820413_First_Customer_ICI-Petroleum-Services-Ltd.jpg
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1980-1982

23. Robert Stone Limbaugh

Digicon Marketing VP

Spring of 1982

Also Founder

GeoQuest PDM
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1980-1982

24. Landmark Graphics & 

Cyberan Geophysical

After 1982 EAEG Cannes

Dr. Andy Hildebrand

Also Founder Auto-Tune

Dr. John Mouton

Also Founder 

Object Reservoir



25. June 1982 First Client Meeting

Westminster Tube Stop, London
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1980-1982



26. Funding & Milestones

• Initial Funding 18 Jan 1983
• CDC Capital Corporation

• Novatec (Elf Aquitaine)

• Sprout DLJ

• Sevin-Rosen-Bayless

• IPO 28 Sep 1988

• Second Round 18 Aug 1989

• 1,000th System 24 May 1999

• 25th Year Celebration 2007
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1983-2007
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1983-1993

27. John Denham

EAEG 1983 Oslo

First Workstation Delivered

BHP Melbourne, Australia

“Map Displays from an 
Interactive Interpretation," 
Geophysics, v. 51, No. 10, 
pp. 1999-2006, Oct, 1986
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1983-1993

28. IHRDC School

• New Technologies in Exploration Geophysics

• Following 1984 London EAEG     (now EAGE)

• System from EAEG to Hotel
• Intro

• Shell Corporate vs Shell Expo

• From Hotel to Marathon Oil

• Sales call Conoco London

• Mobil Norway (Bob Peacock)

• Course Shell Ryswick, Holland 
• International Chief Geophysicists

• Researchers, 21-25 Jan 1985



29. How do you summarize

10 years of stories about 

all out plowing new fields?

• From 2007 Resume:

• 12 trips to Europe annually

• 6 trips to Far East annually

• 80 professional presentations 

• 22 schools: public, private, 

• 11 IHRDC schools

• 8 SEG Research Workshops

(http://www.walden3d.com/resumes/hrn.html)
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1983-1993

http://www.walden3d.com/resumes/hrn.html
http://www.walden3d.com/resumes/hrn.html


30. I 
enjoyed 
working 
on 
science 
with 
clients 
and 
making 
new 
finds.
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1983-
1993
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1983-1991

30. Bookends

• 1984 World 
Oil Cover

• 1991 O&G 
Journal Cover



• Global Basin Research Network (GBRN) – Dr. Roger Anderson

• HyperMedia Corporation – Andrew Dove & Alex Massad

• Advanced Structures Incorporated – Mic Patterson

• Virtual Environment Technology Lab (VETL) – Dr. Bowin Loftin

• Walden Visualization Systems – Johnny Amason

• Creative Enterprise Solutions – Albert Boulanger

• Continuum Resources International Corporation – Jeff Hume & Dave Monk

• V-Patch (Virtual Oil Patch) – Steve Joseph

• Dynamic Resources Corporation

• Dynamic Measurement LLC
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Workstations related operations started after 1993
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Dynamic Measurement LLC



NLDN (National Lighting Detection Network)
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Lightning Analysis Data and Theory
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Calculated Rock Properties and Lightning Attribute 
Maps and Volumes
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1. Density (Strikes per sq km [per year, sometimes over time span of the data set]) 

2. Day-of-Year (Decimal fraction calendar year. 00:00 on Jan 1 = 0.0, & 24:00 on Dec 31 = 1.0)

3. Energy ([pc * (rt + pz)/2] milliampere-seconds)

4. Frequency (kilohertz)

5. Moon Local Longitude (degrees [-180 to 180]) 

6. Moon Phase (degrees [0-360])

7. Peak-to-Zero (microseconds)

8. Absolute Peak Current Absolute (kiloamperes)

9. Apparent Permittivity (microfarads per meter)

10. Apparent Resistivity (ohm-meters)

11. Rise-Time (microseconds)

12. Spike (map position of strike, or calculated volume position of strike)

13. Sun Local Longitude (degrees [-180 to 180]) 

14. Symmetry (% [<50: rt<pz; 50: rt=pz; >50: rt>pz])

15. Tidal Gravity (microgals [+- relative to long term mean]) 

16. Tide (fraction of tidal range [-1.0: low spring tide; 0.0: mean tide; 1.0: high spring tide])

17. Tidal Gradient (first derivative of Tide) 

18. Total Wavelet Time (microseconds)

Temporal variations of any of the above attributes (sorting data from time 1 to time 2)



BEG Stratton Calibration
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Cross-Sections across BEG’s Stratton Seismic Survey, South Texas

Stratton Apparent Resistivity In-Line Seismic Section Cross-Line Section                               Time-Slice Section

Lightning volumes 

can be overlaid on  

2-D or 3-D seismic, 

like velocity analysis 

is, to identify trends 

and sweetspots

A                              A’

A                 A’                     B           B’

B

B’

2000 ms slice

2000 ms slice



Prospect or Regional Scale Evaluation
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Cross-Sections extending from BEG’s 

Stratton Seismic Survey, South Texas

A                                                                                     A’



Cross-Sections
A-A’, B-B’, C-C’
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Ewing, T,E., 1986, Structural Styles of the Wilcox 
and Frio Growth-Fault Trends in Texas: Constraints 
on Geopressured Reservoirs, BEG, Report of 
Investigations No. 154, pp.27-56.
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Overlain on Apparent 
Resistivity Lightning Attribute

(Fault Overlays

Ewing 1986)

A                                                                     A’

B                                                                            B’

C                                                                C’
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Ewing (1986) Fault Cross-Section A-A’ 
overlaid on lightning derived Apparent Resistivity volume

A                                                         A’



Close-Up on Graben to the west, without Overlay
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D                                                       D’



Close-Up on Graben to the west
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Zoom on 2300 ms Time-Slice showing D-D’
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D

D’



A-A’, B-B’, C-C’ Cube Display
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Other fault planes are from an interpretation in 

progress when the screen capture was made.
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Cedar City, Utah
Near the Iron Mines & Geothermal Deposits

SMU and DML are starting to study
direct geothermal indicators



22 September 2016 Copyright © 2016 Dynamic Measurement LLC 57

Great Scott, back to the future 
with a 1.21 “jigawatt” lightning bolt!

“Unfortunately you never know 
when or where it’s going to 
strike”                   “We do now!”



I’m Givin’ 
her all she’s 
got, Captain

Thank You
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H. Roice Nelson, Jr.
2155 West 700 South #31

Cedar City, UT 84720

Cell: 713.542.2207

Fax: 435.267.2668

roice@dynamicmeasurement.com

These slides are posted at:

http://www.dynamicmeasurement.com/

TAMU/160922_The_History_of_Seismi

c_Interpretation_Workstations.pdf

http://www.dynamicmeasurement.com/TAMU/160922_The_History_of_Seismic_Interpretation_Workstations.pdf

