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Seismic Data Processing Suited for Stratigraphic Interpretation in the Domi

Basin, South Sea, Korea

Snons Cheong, Wonsik Kim, Namhyung Koo, Hoyoung Lee*, Wonchul Shin and KeunPil Park

Petroleum and Marine Resources Department, Korea Institute of Geoscience and Mineral Resources

The Domi Basin in the South Sea of Korea is located between the Jeju Basin and Ulleung Basins, and is charac-
terized by several sediment sags that are interested to have formed by crustal extension. This paper aims to derive
an optimized seismic data processing procedure which helps stratigraphic interpretation of the Domi Basin. In par-
ticular, our data processing flow incorporated horizon velocity analysis (HVA) and surface-relative wave equation
multiple rejection (SRWEMR) to improve the quality of stack section by enhancing the continuity of reflection
events and suppressing peg-leg multiples respectively. As a result of processing procedures in this study, unconfor-
mities were recognized in the stack section that defines the early and middle Miocene, Eocene-Oligocene
sequences. In addition, the overall quality of the stack section was increased as essential data to investigate the evo-
lution of the basin. The suppression of multiple resulted in the identification of the Cretaceous basement. The data
processing scheme evaluated through this study is expected to improve the standardization of processing sequences
for seismic data from the Domi and adjacent Sora and north-Sora Basins.

Key words : Domi Basin, horizon velocity analysis, surface-relative wave equation multiple rejection, seismic data
processing, stratigraphic interpretation
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Fig. 1. Geological structure map and target area (Modified
from Zhou et al., 1989).
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Fig. 2. Survey area and seismic line 07AQ-002 with
adjacent well location.
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Table 1. Acquisition work order of 2D multi-channel seismic survey for Domi Basin

General Information

Streamer Parameters

Client KIGAM Type Nessie 3
Vessel Tamhae 11 Number of streamer 1

Job Number 07AQ Streamer Length (m) 1,200
Location South Sea Number of channels 96

Type of survey 2D Group Interval (m) 12.5

Total survey amounts (L-km) 1,200 Offset(COS to CNG, m) 50.0
Average line length (km) 92 Streamer Depth (m) 7.0 +- 1.0
Source Parameters Recording Parameters

Type Bolt Airgun Type Triacq
Number of sources 1 Record length (s) 6.0
Volume per source (in’) 1,035 Sample rate (ms) 2.0

Source depth (m) 5.0 +- 1.0 Recording filter: Hi cuw, Hz/dB 180/72
Source pressure (psi) 2,000 Recording filter: Hi cut, Hz/dB 3/18

Shot point interval (m) 25.0 Tape format SEG-D 8048
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Fig. 3. Example of trace edit process. (a) and (b) shot gather infected by swell noise before and afier trace edit, respectively.
(c) and (d) shot gather with parity error on specific channels before and after trace edit, respectively.
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Table 2. Trace statistics for some attributes

Mean Minimum value Maximum value Standard Deviation  Outlier
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_Ssiiill‘isnesszmwwemge 7.51x10% 1.27764 3.5469%10% Inf X>100
Trace Amplitude 1.88x10%  0.03235 8.9844x10°" Inf X>10

-average trace energy
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Fig. 4. Brute stack section using NMO velocity of constant velocity of 1,480 my/s.
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Fig. 5. Example of FK filtering process. (a) and (b) TX-FK display of CDP gather contaminated by noise before and after
polygon rejection filter, respectively. Note that low-frequency noise was suppressed. (¢) and (d) TX-FK display of CDP
gather with severe noise before and after polygon acceptance filter, respectively. Note that noise was significantly reduced

and reflections were enhanced.
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Fig. 6. Example of semblance velocity analysis of sample CDP gather.

SW Oistance (km NE
9 10 2) 30 40 50 0 70 £0 0 w0 o iz0i¥kgg

Time (Sec)

{a) 07AQ-002 Stack

Disiance k)
4] 10 20 30 4G 5 60 70 80 3 100 110 120 3¢

(b} 07AQ-002 Stack with interpretation

Fig. 7. Stacked section using RMS velocities picked in semblance plot. (a) Section without interpretation, (b) section with
interpretation overlaying 5 boundaries (SB- Sea Bottom, R1- First Reflector, R2- Second Reflector, R3- Third Reflector, AB-

Acoustic Boundary).
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Fig. 8. Example of horizon picking process. (a) Part of stack section, (b) acoustic basement picked on (a), (¢} acoustic
basement and top of Miocene sediments picked on (a).

Fig. 9. Example of Horizon Velocity Analysis with lower panel of semblance value. (a) Initial HVA result, (b) smoothing
process for horizon SB, (c) smoothing process for horizon R1, (d) smoothing process for horizon R2, (¢) smoothing process
for horizon R3, (f) smoothing process for horizon AB.
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Fig. 10. Effects of SRWEMR. (a) and (b) Shot gather 280, 300, 320 and 340 with 1% and 2™ order seafloor multiples
indicated by arrows before and after application of SRWEMR. Note multiples were effectively eliminated.
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Fig. 11. Stack section afier HVA and SRWEMR. Rectangle 1 and 2 indicate portion of section selected to illustrate effect of
HVA and SRWEMR in Fig. 12.

Fig. 12. Enlarged portions of stack section showing effect of HVA and SRWEMR. (a) and (b) Portion of stack(rectangle 1 on
Fig. 11) before and after HVA and SRWEMR respectively. Note that suppressed multiples indicated by arrows. (¢) and (d)
Portion of stack(rectangle 2 on Fig. 11) before and afier HVA and SRWEMR respectively.
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