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7. Geophysics

The study o f the Earth by quantitative physical 

methods, especially by seismic reflection and 

refraction, gravity, magnetic, electrical, 

electromagnetic, and radioactivity methods.

http://www.walden3d.com/photos/Grandkids_Science_Camps/170802-04_Science_Camp/7_Geophysics-Intro.pdf
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Yellowstone Lake Sparker Survey

1972
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Grandpa’s 

Senior Thesis

Base Quaternary 
Sediments 
Yellowstone Lake
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4 of over 200 Publications
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Where Grandpa Worked
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Where Grandpa Travelled for Work
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Notes
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Seismic Acquisition

http://www.walden3d.com/photos/Grandkids_Science_Camps/170802-04_Science_Camp/7_2-D_Seismic.pdf
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Reflection Seismology
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Processing
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Seismic 

Shot 

Gathers
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Seismic 

Interpretation
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Contouring and Seismic Attributes
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Notes
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3-D Acquisition Design

http://www.walden3d.com/photos/Grandkids_Science_Camps/170802-04_Science_Camp/7_3-D_Seismic_Modeling.pdf
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3D Acquisition Design & CMP Display
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Wedge Numerical 

and Physical Model
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Fresnel & HCI Models
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SALNEL

Alluvial Stream Model
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3D Display & Migration Lens Model
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SALNOR

Model

of

Norwegian 

North Sea 

Geology
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Displays
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Notes
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Volumetric Data Allowed 

Study of 3-Dimensional Geology

http://www.walden3d.com/photos/Grandkids_Science_Camps/170802-04_Science_Camp/7_3-D_Display.pdf
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GSI & E&S 

3-D Displays
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First 

Interactive 

3-D 

Displays 
on the Adage 

Raster 

Segment 

Generator and 

Vector Display
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Complex Seismic Traces

3-D Rotating Phase at NASA on E&S
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Vibrating Mirrors 

&

Holograms
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U of U 3D

&

Continuum

Resources

Zion and the 

Road to Hurricane

SC8 - 121



South Texas

Horizon Tops

in 3-D at 

Continuum

South Texas Example

of Visualizing an Entirely 

New Exploration Play:

Wilcox Turbidite Channels
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Depth of Gas 

&

Geopressure

Colorado County

Gas Wells and

New Trends
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Notes
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Landmark Graphics

http://www.walden3d.com/photos/Grandkids_Science_Camps/170802-04_Science_Camp/7_Landmark_Graphics.pdf
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3-D Landmark Displays

1994, Still Doing

Jimmy-Rig

3-D Displays

(Stratton Above)
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Spindletop
3-D Seismic

Interpretation

A                                      A’

B                       B’

A’

A

B’

B
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3-D
Interpretation

Base Miocene Grid

Base Miocene  

Interpolated

Lower Yegua GridLower Frio Grid

Hackberry Grid

Base Miocene  

Confidence
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New Prospect 

Amplitude Anomaly
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Potential Value

Undrilled

Anomalies
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Garret 3-D Seismic

Travel-Time Maps

Amplitude Maps SC8 - 131



Hutchings-Kelley #1
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Tracy Stark 

Processing

Frio Point Bars

Clinoforms along 

Age Surface
Wilcox

Truncations
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Mobile Bay
2-D Interpretation
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Modeling Fluid Flow
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Notes

SC8 - 136



Water is a Critical Natural Resource

http://www.walden3d.com/photos/Grandkids_Science_Camps/170802-04_Science_Camp/7_Geophysics-Water.pdf
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Applying Experience

Today to Cedar Valley 

Water Problems
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Water Wells

Cedar Valley

Over Using 9,000 Acre-Feet per Year
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Geology & Geophysics Are Key
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Lake Powell

Pipeline
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Water at Iron Springs
Where Bengt & Ellen Nelson Lived
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Water from 

Fractured 

Quartz 

Monzonite 

Fills Blowout 

Pit and Other 

Iron Mine Pits
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Fractured Quartz Monzonite Wells

Will Hopefully Be “New Water”
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Hydrostatic Pressure Is Key
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Less Than 

Normal 

Hydrostatic 

Pressure
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Water 

Flowing East 

Is Within 

Drainage 

Basin
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Deviated Hole Requires No Pumps

and Turbines in the Well Generate Power
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Notes
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How can we find 

and optimize 

natural resources?

http://www.walden3d.com/photos/Grandkids_Science_Camps/170802-04_Science_Camp/7_Geophysics-Lightning.pdf
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Lightning Data
Was Only Used For 

Insurance, Safety, & 

Meteorological 

Purposes
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We Discovered Strike Locations

Are Controlled by Telluric Currents
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The Magnetite at Iron Mountain

Attracts Lightning Strikes
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Lightning 

Strikes 
Encourage 

Rock 

Hounding
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Major/Minor Axes

Time and Duration

Lightning Measurements
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Lightning Analysis
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Rock Property Maps & Volumes
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Relaxation Oscillator Physics
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Induced Polarization Effect
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Dynamic Uses Seismic Techniques
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South Texas Example

D              D’
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Close-Up D-D’
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Hockley, Texas
(where it all started)
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Downtown Houston
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Possible Gas 

Field in 

Northwest 

Houston
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Location & Economics
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Reefs in 

Michigan
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$6 Billion Resolution Copper Mine

Superior, Arizona

Lightning Attribute Map Identifies 

Hydrothermal Alteration Associated  

with Porphyry Copper Deposit

Pinal Co., AZ
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Gold Mine, San Bernardino County, CA
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A Future Project: Gas Hydrates
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Notes
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2017 Science Camp

• What was best about 2017 Science Camp?

– __________________________________

– __________________________________

– __________________________________

• What would be your ideal 2018 Science Camp Theme? 

– __________________________________

– __________________________________

– __________________________________

SC8 - 174


