
 Few attributes like Instantaneous Phase, were avoided. 

 Correlation obtained  Multi attribute analysis was 82 % with 7 attributes shown in the Figure 3. 
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1. Introduction: 
 

The East China Sea (ECS) has is a fairly unexplored basin, that is now being 

actively explored for hydrocarbons (HC). China and Japan have had success 

in the southern ECS creating strife between the two countries. Recently, 

Japan and South Korea reached an agreement concerning maritime 

boundaries, opening up the northern ECS for exploration by S. Korea with no 

territorial dispute. With this KIGAM (Korean Institute of Geoscience and 

Mineral Resources), a government funded agency, has begun collecting 3D 

marine seismic data off the shores of S. Korea in the northern ECS, 

specifically the Jeju Basin. Here the first phase of the survey, collected by 

their R/V Tamhae II in Summer of 2011, is processed from raw SEG-D all the 

way through to Pre-Stack Time Migration (PSTM) and interpreted for a 

general sense of structures present within the Jeju Basin. 

2. Regional Geology:  
 

The ECS is large young basin with a very active history. Rifting first began in 

the Late Cretaceous and continued to the Early Miocene interrupted only 

briefly by the Yuquan movement. During this time many alluvial and fluvial 

sediments were deposited and majority of extension (2.7-7.3%) occurred. 

From the Early Miocene to Late Miocene, post-rift phase 1, the region began 

to experience regional subsidence and the deposition of terrestrial sediments 

continued. An inversion period known as the Longjing movement created 

large folding in the area and an estimated 0.2-0.4% shortening, exposing up 

900 m of rock to erosion. From Late Miocene to present regional subsidence 

continued, with terrestrial sedimentation transgressing into the modern day 

shallow marine setting. 

3. Processing:  
 

 Data were supplied in raw SEG-D format 

from KIGAM with no geometry applied. 

 Geometry was defined, deconvolved, filtered 

and stacked. 

 The stack revealed a severe surface related 

multiple (Figure 1). 

 Given the narrow azimuth survey, 2D Sur-

face Related Multiple Elimination (SRME) ef-

fectively removed the multiples 

  With the multiple removed the air bubble 

was removed using deconvolution 

 Velocities were carefully picked on a 375 by 

375 m grid. 

 Using AASPI’s migration package the data 

were prestack migrated, and a linear stretch 

mute applied before stack (Figure 3). 

 The data were then spectrally flattened and 

attribute volumes were generated (Figure 2). 

5. Discussion:  
 

 The Jeju Basin study area is heavily faulted especially in the lower section 

that was  deposited during the rifting. 

 A conjugate fault system has formed and is easily seen on vertical slices 

(Figure 8). Many of the faults correlate very well with Sobel filter similarity 

and Most Negative Principle curvature (Figure 7). 

 Extension gives rise to normal faulting and rollover anticlines adjacent to the 

faults (Figure 8). 

 There is one large low amplitude anticline seen regionally that may be a    

result of the compressional Longjing event which occurs at this time. 

 Without any faults displaying a reverse sense of motion on cannot confirm 

that compression caused the 

large regional anticline. 

 Three of the four mega-

sequences (MS) in the Jeju   

Basin are readily identifiable 

(Figure 8). 

 Time slices through the middle 

MS (MS2) indicate multiple fluvi-

al systems present within the 

Jeju Basin. 

 Growth fault deposition can be 

seen in the lower most MS. 

4. Results:  
 

 
 
 

From this processing the result include:  

 Pre-stack Time Migrated data volume 

amenable to prestack inversion by Larry 

 Suite of attribute volumes 

 Whitened data volume suitable fore structural 

5. Conclusion 
 

 The data provided from KIGAM are of very high quality and has been pro-

cessed through to PSTM creating a quality 3D seismic volume. 

 Initial extension within the Jeju Basin rift phases gave rise to a conjugate 

fault system, rollover anticlines and growth faults. 

   Fluvial features are evident in time slices utilizing multiple attributes, and 

are most readily seen in Sobel filtered similarity. 

 While there are a few high amplitude anomalies that could be HC indicators, 

the presence of volcanic sills reported in adjacent subbasins suggest caution 

in prediction of economic HC reservoirs. 
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Figure 1: Brute stacks of data before (top) and after (middle) 
SRME. The bottom image is of the noise removed from the 
stack. 

Figure 6: Sobel filter similarity time slices 
highlighting faulting within the basin. 

Figure 4: Migrated gather (left) before  and 
(right) after stretch mute. 
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Figure 3: (Left) Seismic amplitude (left) and (right) time-variant 
spectral magnitude (top) before and (bottom) after spectral  
balancing using the AASPI software.  

Figure 5: Sobel filter similarity time slices demonstrating the 
fluvial system present with in the Jeju Basin. 

Figure 7: (Top) Time slice at t=1.420 s and (b) vertical slice through seismic amplitude co-rendered with most 
negative principle curvature  illustrating the strong correlation between the faults, similarity and most negative 
curvature. 

Figure 8: Seismic amplitude volume (top) 
with interpretation (bottom). Black lines 
illustrate the megasequence boundaries, red 
the normal faults, blue the conjugate faults 
and the yellow lines trace the wedge like 
features interpreted to be growth fault beds. 
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Figure 2: Fold map of the survey area.  
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