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Comparison of Hard Rock & Sedimentary Basins
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Seismic Reflection Method
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VARI-SWEEP

3 x 12 s sweeps
8 -64 Hz

12 - 90 Hz

10 - 76 Hz






Seismic Processing

Overall goal is to produce an image of the sub-surface
by enhancing and correctly positioning reflections and
reducing undesired energy (noise)



Seismic Processing
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Key Processing Steps

Crooked line geometry definition - including CDP line
Statics correction - for variable time delays in regolith
Spectral equalisation - suppresses low f noise

CDP sort - collects traces with common mid point
Velocity analysis - corrects for normal & dip moveout

Migration - moves reflectors to correct positions



Geometry Definition

Locates sources and receivers and defines the CDP line
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Corrects for varying travel times due to varying
surface elevation and regolith thickness, else

False structures can occur

Data won’t stack correctly
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First arrivals (refracted waves) are used for statics calculations

Shot R1 R2 R3 R4 R5 R6 shot record
1 2 3 4 5 6

reqolith

refraction

Two Way Time

TTLS=0




SHOT 2019
REC-STAT 4635 4705 4725 4745 4765 4785 4803 4820 4240 4860 4239 4909
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Use plot of first arrival time vs offset (distance) to identify refractor
branch for refraction solution software
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Spectral Equalisation

Boosts high frequencies relative to low frequencies, thus
suppressing low frequency source generated noise
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Stacking (NMOQO) Velocity Analysis

NMO correction corrects for non-coincidence of source
and receivers

Stacking velocity is the velocity producing optimum
stack across a CDP gather



Horizontal reflector
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Velocity analysis is most critical (& difficult) in the top
2 second where moveout is greatest (& fold lowest).

Velocity is sensitive to
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Migration

Moves reflectors to their correct positions
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True dip (degrees)
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Migration improves a seismic image by

Migration can be evaluated by
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Migration improves a seismic image by

Migration can be evaluated by









Display of seismic data

Important for interpretation and presentation

NB: Displayed in two way rime not depth






NATIONAL RESEARCH
FACILITY FOR
EARTH SOUNDING

«/20 km of high-fold deep seismic reflection data acquired

Caveats:

eSeismic sections provide crustal scale framework for geological
Interpretation of the Tanami Province



- Extra slides for answering questions
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Take surveying coordinates for
stations (pegs)

Subtract “bias” for E & N

Interpolate for processing
station

Locate “shots” on peg

Define spread pattern to
associate each channel for each
shot with a station




Gain Recovery

Compensates for energy loss at later two-way travel
times due to spherical spreading and intrinsic
attenuation of seismic waves.
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+ve shift -ve shift
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Too much Too little
curvature for new curvature for new
time — lower time — higher

stacking velocity stacking velocity
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T =T, +X*cos” @/V°
=T, +X*/V* = X*sin’ a/V?
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	Dip Resolution
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