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Summary

3D seismic data has always been considered to be high economic benefit for exploraing targets ranging from very shallow 
to deeper objectives.  Of late, 3D data has been utilized for predicting nature of fluid in the reservoir through elastic 
property rock computation and being successfully utilized for pool appraisals to field development. As of now 3D seismic is 
only tool available in the industry for deciphering inter-well informations  and helps to a great deal in reducing the 
exploration risk. High cost and greater risk involved in deeper water ventures demands for suitable and high end  
techniques and technology for mitigating the risk. Understanding of play concept and bringing out  the insights of 
geologically unknown complexities becomes rather more prudent for higher success ratio. Selection and application of 
suitable seismic attribute is more important in predicting the prospectivity of the play type. Various 3D visualizing 
techniques can help in understanding geological patterns in rather relatively less known deeper water architecture. 

This paper deals briefly various 3D visualization  techniques for  understanding geological objectivities.

Visual:1 (Seismic volume rendering )

Rendering is a powerful tool for detecting anomalies and 
facies by extracting iso-surface objects from a seismic 
volume. In the example given (Fig.1) the sea bottom 
reflector has been picked as iso-surface in time. It shows 
the present day configuration of the sea surface and same . 
Fig.2) has been displayed with amplitude overlay.

Fig1. Volume rendering (Time map)

Amplitude anomalies in Fig2 are generally seen over the 
sea bottom highs indicating minimal erosion. Some times 
anomalies are resulted due to acquisition foot prints which 
appear mostly in inline direction. Hence rendering picture 
helps in making quick assessment on the acquisition 
footprints, if any, and the preset day channel activity. 

Fig.2 Volume rendering at sea bottom with amplitude overlay



Visual:2 (Spectral decomposition)

Spectral decomposition aims to extract stratigraphic 
patterns which in-turn refine the geologic interpretation of 
the seismic. Reflection from a thin bed has a characteristic 
expression in the frequency domain that is indicative of 
temporal bed thickness. Higher frequencies image thinner 
beds, and lower frequencies image thicker beds.

A series of maps or cubes are generated that  observes the 
response of the reservoir to different frequencies. These are 
animated to catch subtle changes in the geological patterns. 

Fig.3 Spectral decomposition at 25 hz frequency.

Spectral decomposition within a window of 50ms above a 
horizon close to base of a channel was generated at 
different frequencies. Fig3 shows  meandering channel
trending N-S direction with possible reservoir facies.

Visual:3 (Coherency analysis)

Coherence is the property of two wave trains having a well 
defined phase relationship. Coherence, continuity, 
semblance and covariance are all rather similar. They aim 
to convert a volume of continuity (the normal reflections) 
into a volume of discontinuity (the faults and other 
boundaries). As is normal with time slices, the fault 
visibility depends greatly on relative strike of fault and 
structure but on coherence time slice faults can be easily 
visible regardless of their orientation relative to structural 
strike. 

Fig.4 Coherency slice showing channel activity vis-a vis fault 
trends.

Fig.5 Coherency slice (100ms window) showing  amalgamation of 
channels and lavees.

In Fig4, the attribute shows meandering channel and 
network of faults. Most of the times minor faults can not be 
mappable on seismic but on examining  series of slices, it 
will help in understanding trends and their relation to 
migration. Awindow attribute of coherency in Fig.5 
demonstrates the pattern of channel activity focusing the 
area for further exploration.

Visual:4 (Visualisation of DHIs in 3d volume)

A seismic reflection is strong or weak depending on the 
difference in velocities between the rock layer above the 
reflection and the one below it; the greater the difference, 
the stronger the reflection. When lithology or fluid content 
of one of the rock layer varies, the velocity contrast is 
likely to vary, causing a difference in the reflection 
amplitude. 



Fig6. Horizon attribute (Time)

Three dimensional view of seismic along with time map 
gives an overall understanding of various structural features 
available in the area. Fig 7 represents seismic along with 
amplitude overlay on the horizon in Fig6. The amplitude 
attribute corresponds to green colour represents probable 
channel activity based on the stringent cut offs in 
amplitudes. It may be noticed that further down  south, 
these channels are likely debouch in the form of a fan.

Fig7. Horizon attribute (Amplitude)

Visual:5 (Geobody propogation)

Gradually, as geophysicist realized that the additional 
benefits provide by 3-D seismics were beneficial  for 
stratigraphic interpretation of data, seismic interpretation 
methods also shifted from simple horizon based to volume 
work. 

Fig.8 Voxel View of the 3 detected geobodies

This provided interpreters new insights that were gained by 
studying objects of different geological origins and their 
spatial relationships. 

Geo-body detection is based on the physical connectivity of 
the voxels within a user defined amplitude range and is 
very useful in evaluating specific stratigraphic features. 
This is ideal for evaluation of structured depositional units. 
It is very useful view geo bodies of various plays envisaged 
together (Fig8) for design of well prognosis through 
optimum placement of locations. 

Conclusions

Visualization techniques help in quick assessment of  
various geological processes before detailing any anomaly / 
feature for any exploration objective. Present day 
campaigns involve carpet 3D volumes, line by line 
correlation and prospect generation shall involve huge 
amount time. Once basic horizon data is available, it easy 
to visualize various horizon / inter-horizon attributes to 
understand any geological feature concealed in the data. 
Meticulous selection of horizons to be tracked combined 
with quality of tracking has always have an effect on 
interpretation. For stratigraphic features, geo-body 
detection helps in estimating volumes for techno-
economics. 
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