
Interpretation of seismic reflection data

1. Introduction

Seismic reflection data were examined as an aid to structural and stratigraphic
studies within the basin. All available stratigraphic and velocity data were
integrated to interpret the seismic data.

11. Procedures used in the identification of reflectors:

1. Compared of synthetic seismograms and VSP data from DOE wells with
adjacent seismic reflection profiles.

2. Constructed time/depth plots using check shot data from petroleum
exploration wells. in areas without synthetic seismograms.

3. Used regional isopach and structural data as aid to interpreting basement
reflector.

111. Problems

1. Acquisition parameters were inappropriate for resolving deep structure.

2. "No-permit" areas resulted in degraded data.

3. Problems with statics corrections and velocity determinations produced mis-
ties with well data.

4. SWEC lines did not tie well to each other nor to lines from other surveys.

5. Poor velocity control reduced reliability of structure maps produced from
seismic data.

6. Variablility in quality of data made it difficult to trace structures from line to
line.

IV. Conclusions

1. The available seismic reflection data have been useful for examining the gross
structural continuity of Permian strata within the Palo Duro Basin. However.
details of faulting are still unresolved.

2. The accuracy of structure contour maps developed from the seismic data is
probably low because of poor velocity control, both regionally and along individual
lines.
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TABLE I

LINE NUMBER SHOT BY. ENERGY
SOURCE

FOLD
/. MSC

FREQUENCY *
Hz

SPREAD
feet

SOURCE
SPACING FT

SWEC-A to B-3. D-I
SWEC-C 
SWEC-C +
SWEC-C !
SWEC-J

SWEC-K to R
BENDIX-D, F to H.,

BENDIX-E
75-2
10-120

PD-4. 4A. 9. 10 1
W-95

Western
Western
Western
Western
Western
Western

J Bendix-United
Bendix-United

Sundance
Sundance

I1 STM
Western

Vibroseis
Vibrosei s
Vibroseis
Vibroseis
Vibroseis
Vi brosei s
Vibroseis
Vibroseis
Dynamite
Dvnamite
Vibroseis
Vibroseis

24
24
48
48
48
24
12
12
6
12
24
24

12-90
18-128
18-128
18-128
8-64
12-90
12-40
12-40
16-125
16-125.
15-75
8-64

2860-220-0-220-2860
2860-275-0-275-2860
2860-275-0-275-2860
5720-550-0-550-5720
11220-880-0-880-11220
2805-220-0-220-2805
4620-990-0-990-4620
4620-990-0-990-4620
6600-220-0-220-6600
5280-220-0-220-5280
8250-495-0-495-8250
7150-825-0-825-7150

110
110
55

110
220

110

330
660
440
330
275

# Configuration A & B
+ Confiouration C
t Configuration D

in Fioure 

* notch 60



TABLE 

List of DOE Test Wells

Well Name

GRUY-FEDERAL

SWEC

SWEC

GRUY-FEDERAL

SWEC

SWEC

SWEC

SWEC

SWEC

SWEC

#1 Rex White

#1 Mansfield

#1 Sawyer

#1 Grabbe

#1 Detten

#1 G. Friemel

#1 Harman

#1 Holtzclaw

#1 J. Friemel

#1 Zeeck

County

Randall

Oldham

Don 1 ey

Swi sher

Deaf Smith

Deaf Smith

Swisher

Randall

Deaf Smith

Swisher

Velocity Data*

ISL

ISL

ISL

ISL, SS

ISL, SS

ISL, SS

ISL, SS, VS

ISL, SS, VS

ISL, SS, VS, VSP

ISL, SS, VS, VSP

leloci ty

ISL
SS
VS

VSP

Data

Integrated sonic log
Synthetic seismogram (geogram)
Velocity survey
Vertical seismic profile
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PALO DURO BASIN PROJECT

INTERPRETATION OF SEISMIC DATA

1. VELOCITY DATA - Assemble, classify and integrate vertical velocity data

with subsurface data. Reduce velocity data to a common reference datum.

Determine reflection times for subsurface geologic markers at points of

control.

2. MAPPING HORIZONS - Identify and select the reflections/subsurface hori-

zons to be mapped. (USA, LSA1, Wc and PreC)

3. SUBSURFACE REFLECTION TRAVERSES - Identify and mark the reflection hori-

zons to be mapped on the seismic sections. Close all seismic subsurface

traverses by adjusting to compensate for loop misclosures. Revise

seismic time horizons as required to tie at points where velocity and

electric log data are available. Time the seismic horizons at appro-

priate intervals and post the times to a base map.

4. STRUCTURAL CONFIGURATION - Contour time maps.

5. SECONDARY ADJUSTMENTS - Utilizing the horizon dip attitudes indicated by

the time structure maps, project and tie the horizons to offline points

of velocity/subsurface control making adjustments to the seismic horizons

and contour maps as required.

6. APPARENT AVERAGE VELOCITY MAPS - Determine the apparent average velocity

to each mapped horizon at each well within the survey from the contoured

time value of the horizon at the well and the depth of the corresponding

subsurface marker. Post these values to a base map and contour the

apparent average velocity configuration for each mapped horizon. The

differences in apparent average velocity observed over the area repre-

sent a combination of lateral changes in the vertical velocity gradient

and unresolved near surface corrections.

7. TIME-DEPTH CONVERSION - For each mapped horizon compare the time map

postings with the apparent average vertical velocity configuration,

determine the average velocity at that station, and convert reflection

times to depths. Post these values to the base map. Prepare isopach

maps and depth maps for each horizon.

GJL&A - NRC/SRP Work Shop - 11/19/85



NRC WORKSHOP
November 19 - 21, 1985

Mapping from Geologic Data Base

I. Figures from previous reports

* Study Area
* X - Sections
* Block Diagrams
* Fence Diagrams

II. How these figures are made

* Data base
Geologic Interpretation

Procedures for Verification

* Preliminary Maps

Surface II Postings of data values

Surface II contours (thickness and elevation)

X-sections

* Hand drawn maps and sections

* finalized maps

Checking procedures
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Enclosure 4

Seismic Reflection Survey Data
Reviewed by NRC

Seismic survey data of a proprietary nature were reviewed by the NRC
staff and contractors. These consisted of the following lines
designated on SWEC drawing "Sketch No. 13697-44-A-l":

STM-PD-10
STM-PD-l1
STM-PD-9
GEO-E
W-95

0240C
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Block diagram of basement surface of Amarillo Uplift
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Orogenic Systems of the United States
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