
1

GY 305: GeophysicsGY 305: Geophysics

Lecture 11: Lecture 11: 
Introduction to SeismologyIntroduction to Seismology

UNIVERSITY OF SOUTH ALABAMA Last TimeLast Time

Fence Post Diagrams

•What they are
•Examples of fence post diagrams

•How to make them

Fence Post Diagram: A 3-dimensional rendering of 
the geology over a regional area. 

Fence Post DiagramsFence Post Diagrams

•they are maps and therefore follow mapping rules
•can be done on surface exposures or subsurface strata
•detail needs to be minimalized due to reduced scale
•orientation is absolutely critical

Fence Post Fence Post 
DiagramsDiagrams

Sedimentology and 
sedimentary facies

Introduction to Seismology

• Seismology (resolution versus penetration)
• Techniques (marine versus terrestrial)

TodayToday Seismology
Seismology (incl. seismic stratigraphy) is a means by which 
to resolve the subsurface stratigraphy of the Earth 
(sedimentary and igneous components).

http://geocyber-tech.com/Seismic%20Interp..html
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Seismology
Seismology (incl. seismic stratigraphy) is a means by which 
to resolve the subsurface stratigraphy of the Earth 
(sedimentary and igneous components).

It is favored by petroleum companies because of the speed of 
analysis, extent of coverage and relatively cheap cost. 

Seismology

http://www.oceansatlas.com/unatlas/-ATLAS-/IMAGES/HIGH/i156-1.jpg

Seismology uses acoustic waves (sound or “shock” waves) to resolve subsurface 
stratigraphy and is related to depth sounders in marine transducer-transceiver 
systems.

Seismology

But, there is a big complication in this process. The frequency of acoustic “pings”
is important as it controls both resolution and depth of penetration,

Seismology
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Seismology
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Typical acoustic techniques

Seismology

http://www.glossary.oilfield.slb.com/DisplayImage.cfm?ID=236

http://woodshole.er.usgs.gov/operations/sfmapping/images/seismic2.jpg

Different devices are configured to resolve different features (multibeam surveys)



3

Seismology

http://www.glossary.oilfield.slb.com/DisplayImage.cfm?ID=236

Cost is also a factor

Seismology (Marine Surveys)

Marine seismic vessels are typically about 75 m [246 ft] long and travel about 5 knots [9.3 km/hr or 
5.75 statute miles/hr] while towing arrays of air guns and streamers containing hydrophones a few 
meters below the surface of the water. The tail buoy helps the crew locate the end of the streamers. The 
air guns are activated periodically, such as every 25 m (about 10 seconds), and the resulting sound wave
travels into the Earth, is reflected back by the underlying rock layers to hydrophones on the streamer
and then relayed to the recording vessel.

http://www.glossary.oilfield.slb.com/DisplayImage.cfm?ID=236
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Seismology (Marine Surveys)

Marine seismic vessels are typically about 75 m [246 ft] long and travel about 5 knots [9.3 km/hr or 
5.75 statute miles/hr] while towing arrays of air guns and streamers containing hydrophones a few 
meters below the surface of the water. The tail buoy helps the crew locate the end of the streamers. The 
air guns are activated periodically, such as every 25 m (about 10 seconds), and the resulting sound wave
travels into the Earth, is reflected back by the underlying rock layers to hydrophones on the streamer
and then relayed to the recording vessel.

http://www.farallones.org/e_newsletter/2005-12/images/airguns05_000.jpg

Seismology

Marine seismic data can be acquired using single streamers (second vessel) or multiple streamers (first 
vessel) of various lengths or ocean bottom cable. 3D seismic data of various footprints, or areas covered 
by an array of multiple towed streamers, are also routinely acquired (four vessels on the right). 

http://www.glossary.oilfield.slb.com/DisplayImage.cfm?ID=236

Seismology

Marine seismic acquisition can be performed by a source vessel and a recording vessel with 
streamers or an ocean-bottom cable or, as shown here, seabed geophones. Energy from the 
source vessel in the form of P-waves travels through the Earth and is reflected and 
converted into P-waves and S-waves recorded by the receiver groups and relayed to the 
recording vessel. 
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Marine Surveys

http://eied.deh.gov.au/coasts/mbp/south-east/maps/multiple/images/multi-ba.jpg

Seismology

How does it all work?

Chalk Board

Seismology

Synthetic seismic profiles are made from Sonic (Velocity) logs 

Seismology

http://www.searchanddiscovery.net/documents/2004/brown05/images/01.htm

Well log data to synthetic seismic seismogram. A. Sonic log. B. Density log. C. Acoustic 
impedance log. D. Log of seismic reflectivity. E. Broader shape of seismic energy pulse, 
derived from reflectivity log. F. Synthetic seismogram. 

Seismology

http://www.seg.org/about/75/images/full/SEG75_64.jpg http://www.seg.org/about/75/images/full/SEG75_64.jpg

Seismology
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Seismology

http://www.seg.org/about/75/images/full/SEG75_64.jpg

Seismology

http://www.seg.org/about/75/images/full/SEG75_64.jpg

Seismology Electric Logs

http://www-odp.tamu.edu/publications/168_SR/chap_03/c3_f12.htm

Upcoming Stuff

Thursday’s Lab
Seismic Stratigraphy (easy)

Monday’s Lecture: 
Seismic Stratigraphy

Due Tuesday by 5:00PM:
SP and Gamma Ray Cross-sections, Isopach maps, 

TOF Map(s), Fence Post Map, Seismic Exercise


