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The purpose of this course is to raise the interpreter’s level of consciousness of the errors inherent to the
velocities that are used and to the resulting distortions of the final interpretation. It will be shown that small
errors in velocity lead to big errors in depths, dips, areas, volumes and dollars.

Velocity impacts both the beginning and the end of an interpretation project. In the beginning, it establishes
the tie between Geologic and Engineering data (in depth-units) and Geophysical information (in time-
units). In the initial phase of interpretation Velocity establishes which time-pick will tie the Seismic to the
well tops. In the final phase of an interpretation project, a depth map must be created by use of velocity.
This is a crucial step because it is from this map that well sites are chosen and volumetric/economic
forecasts are made. Due to a lack of knowledge of the physical basis for velocity gradients, Interpreters
often generate nonsense velocity models and create distorted depth maps.

Often the interpreter is given a table of time versus depth numbers with little or no explanation or
supporting data. Sometimes, even the map location of the T-D table is unknown. Other times the interpreter
must be creative and use seismic “Velocities. “or use data from “along trend.” Usually the acquisition and
use of velocities is in a “hurry-up” environment and therefore lacking in the kind of precision and attention
given to other parts of the interpretive process.

The special problems of Salt Domes and other steeply dipping structures are especially troublesome and get
extra attention. Migration errors due to velocity errors are quantified so that the interpreter can assess the
need for reprocessing or other remedial efforts.

The principle objective of this course is to make the Physical, Mineralogical and Geological principles
inherent in Velocities understandable, useable and predictable. The prediction of Velocity Gradients from
well surveys, sonic logs, and well ties is covered by both theory and example. Indeed, all of the steps
needed for producing an accurate depth map are covered. Accuracy in both vertical measurement and areal
measurement is the goal of the course.

In these days of deep and expensive drilling, the misuse of velocity is extremely serious and yet we
continue to put velocities at a lower priority than the other steps in the interpretation project. Often, large
companies relegate velocities to a single specialist who is primarily a clerk or a technologist who is neither
trained nor experienced in the handling of velocities. Geophysicists themselves are seldom trained in the
technology of velocity determination and application. Consequently velocities and their application in the
workstation are often full of errors whose effects upon the final interpretation may be fatal to the play.
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E. Velocity Issues
1. Compaction
2. Abnormal Pressure Effects
a) Prediction of the top of pressure
b) Prediction of the over pressure
3. Lateral Gradients and resulting structure of the depth map
4. Accuracy Issues
a) Extracting attribute for the correct reflector
b) Accurate estimation of reservoir area/volume
c) Accurate AVO
d) Imaging steep dips
5. Velocity as a seismic stratigraphic tool.
F. Strategies for Depth Conversion
1. Simple Velocity Models
a) Single Time-Depth table
b) Single Velocity Function
2. Complex Velocity Models
a) 2D (map oriented)
b) 3D (volume)
(1) layered model
(2) functional model
3. Cleanup of residual errors
a) Manual
b) Automatic
G. Workstation example of Depth Conversion of a Map
1. VO0,k using Vavg to a shallow control horizon
2. VO0,k using Vint of a layer
3. Hand contouring vs machine contouring
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Evaluation of the results





