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Introduction

m Geophysical application for near-surface characterization:

m Mapping bedrock, detect abandoned coal mines, and delineate
watet saturated zones

B [Limitations of surface seismics:

B [ ow seismic resolution

m Assume simple velocity (one to two layered velocity model) for

depth of ~30 m



Vertical Seismic Profiling vs. Surface Seismics

Target zone

m [ imitations:

m [ower frequency bandwidth

m [.ower vertical and horizontal
resolution




Introduction

m Objectives:

m Characterize neat-surface features neatr shallow

botehole in Pridiss using well-logs and VSP data
B Obtain detailed velocity model from VSP data



Field Data Acquisition-Priddis
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Field Data Acquisition: Well-logs

TR

SP, GR, RES, CAL, and DEN acquired by Roke Well Logging Company
Sonic Log acquired by CREWES staff and U of Calgary students
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Open Hole Logs:

Formation Log

Description Resistivity Neutron
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Quantitative Log Analysis: Porosity
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Quantitative Log Analysis: Water Saturation
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S = water saturation of the uninvaded zone
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R, = resistivity of formation water at formation temperature
¢ = porosity

a = tortuosity factor

m = cementation exponent

n = saturation exponent
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Fleld Data AchISlthn‘ Shallow VSP




Near-Offset VSP Processing
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1-D Synthetic Seismogram Generation
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Priddis: Synthetic, Seismic and Well-log correlation
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Sonic Calibration using VSP data
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Sonic vs. VSP velocity
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Summary

m The qualitative and quantitative analysis of shallow well logs
and VSP data analysis used for shallow hydrogeological

characterization

m VSP corridor stack show major reflectors and also correlate
well with the synthetic 1-D seismogram and other well-log
informations

m The calibrated sonic log and the VSP velocities match quite
well

=» The quality of various well logs and VSP provide
considerable promise for the technique’s use in near-surface
characterization and the velocity information obtained from
them can be used for statics determination



Summary

m The qualitative and quantitative analysis of shallow well logs
and VSP data analysis provided useful information regarding
the near-surface lithological and hydrogeological
characteristics of the Paskapoo Formation

m VSP corridor stack show major reflectors and also correlate
well with the synthetic 1-D seismogram and other well logs

m The calibrated sonic log and the VSP velocities match quite
well

=» The quality of various well logs and VSP provide
considerable promise for the technique’s use in near-surface
characterization and the velocity information obtained from
them can be used for statics determination
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