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Presentation outline

 What is LF seismic data?

 Locating tight gas sand sweet spots

 Other applications
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Surface measurement of the reservoir fluid system
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LF is a surface measurement of the reservoir fluid system. It adds 
fluid information to structural images from conventional seismic

Reflection seismic: 
structural information

LF seismic: reservoir 
fluid information

Powerful new integrated 
dataset

Valuable new information
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What is LF seismic data measuring?

 Hydrocarbon reservoirs are unique

 Attenuation in reservoirs causes a secondary wave field

 LF measures weak secondary with strong surface wave fields
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Reservoir fluid system measured via a secondary wave field
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Reservoirs are unique

5

Multi-phase fluid systems attenuate seismic energy

100% water exists

100% oil/gas does not
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Reservoirs cause LF phenomena
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Goloshubin, et al., Leading Edge, May 2006Castagna, et al., Leading Edge, January 2003

Full bandwidth 
images:

LF decompositions:
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Multi-phase fluid-filled 
pore system

Rayleigh and Love 
waves, body waves

Scattering and/or 
absorption and re-
emission

Wave field decompo-
sition and LF attribute 
analysis

Scientific fundamentals
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Measuring earth’s background seismic energy
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Window of opportunity to see the secondary wave field 

U.S. Geological 
Survey low noise 
model (Peterson 
1993)

OWP

Anthropogenic 
noise

Measurement range of current 
equipment

microseisms

microtremor10-11 m/s2
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Where do LF applications exist?
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Measuring a reservoir’s fluid system always provides value

Reconnaissance 
Exploration

•High-grade areas 
for G&G spending

Prospect 
Risking and 
Ranking

•High-grade 
prospects for drilling

Discovery 
Appraisal & Field 
Development

•Define the reservoir 
limits

Production 
Optimization

•Measure 
hydrocarbon 
distribution during 
production

Enhanced 
Recovery

•Map remaining 
reserves

Jonah Project

Locating tight gas sand sweet spots
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Jonah Field

Lance

The Jonah Problem
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Faults that control productivity are difficult to see

Line 1

Line 10

Line 12

Line 2

Line 4

Line 6Line 8
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Jonah/Pinedale Geology
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Thick, very tight giant gas field
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Jonah LF seismic survey on EUR map
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Survey designed to measure maximum reservoir contrasts

Survey permitted in 
two weeks under 
BLM casual use 
permits

Data recorded in 
December 2009
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Line 1 profile - PSD-IZ vs. Jonah EUR
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Red: PSD-IZ result
Blue: EUR data

Better correlation with 
EUR data than with 

noise proxy

Line 1

Line 10

Line 12

Line 2

Line 4

Line 6Line 8

fault

LF signal and productivity correlate



Copyright Spectraseis © 2010

Meadowlark Correlation Analysis
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Signal

Noise Reservoir

Correlation
Analysis

If signal vs. 
reservoir is 
greatest, then 
signal from 
the reservoir 
is present and 
can be 
mapped

If signal vs. 
noise is 
greatest, then 
the 
measurement 
is primarily 
noise

If noise vs. 
reservoir is 
greatest, then the 
result is 
inconclusive

LF signal at Jonah can map the reservoir

Line 1

Line 10

Line 12

Line 2

Line 4

Line 6Line 8

Reservoir

Signal (norm
)

Signal (norm)

N
oise

Reservoir

N
oise
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Jonah LF seismic project summary

 LF signal strength correlates to reservoir productivity (EUR, GIP, 
and HPV)

 LF data “see” important reservoir fault compartments

 Noise does not cause the LF signal
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LF application developed at Jonah can help extend the field
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Other applications to be published

 Mapping remaining reserves in a west Texas oil field

 LF seismic over a giant oil field in Abu Dhabi

 High-grading gas prospects in Pakistan

 Depth imaging a discovered, unproduced oil field in Eqypt

 Replacing up-hole surveys for near-surface velocities
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LF seismic applications extend beyond exploration



Copyright Spectraseis © 2010

Worldwide track record
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USA
Shell
US Major

Mexico
Pemex

Spectraseis has 
safely and 

successfully 
delivered surveys for 

customers on five 
continents

Colombia
Ecopetrol
PRE

Brazil:
Petrobras

North Sea
Statoil
Germany
GDF Suez Austria

RAG

Libya
Statoil

Egypt
Shell Middle East

ADCO
EniRepSa
SRAK

Pakistan
Petronas

India
Cairn

France
GDF Suez

The Netherlands
Shell
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Important notice

PRIVATE AND CONFIDENTIAL. This Confidential Presentation (“Presentation”) is furnished to you on a 
confidential basis for your use solely in connection with your consideration of a possible business relationship 
with Spectraseis Technologie AG (“Spectraseis” or the “Company”) a Swiss corporation. This Presentation is 
not intended to provide the primary basis for any decision about, or evaluation of, an investment or other 
transaction and should not be considered as a recommendation that you participate in any transaction with 
the Company or its shareholders. No representation or warranty, express or implied, is made as to the 
accuracy or completeness of the information herein and no representation or warranty is made, express or 
implied, as to the accuracy or completeness of any other written or oral communication transmitted or made 
to a recipient of this Presentation. In all cases, recipients should conduct their own investigation and analysis 
before entering into a transaction. 
This Presentation, together with any information contained herein or disclosed during discussions related 
hereto, are confidential, and without the express prior written consent of the Company, may not be 
reproduced, or used for any purpose other than as stated above, or furnished to any other person except 
your advisors with a need to know who are advised of the confidentiality of the information. 
This Presentation, as well as other information that may subsequently be provided by the Company, is to be 
returned promptly if the recipient decides not to proceed with further discussions. Prospective investors 
should recognize that investing in the Company involves a high degree of risk and special considerations not 
typically associated with investments in other securities. The Company can give no assurances that its 
primary objectives will be achieved. 

This presentation 
is confidential and 

governed by a 
confidentiality 

agreement. It may 
only be used for 
the purpose for 

which it is 
intended
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