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Summary 

Maps such as Geological map of India, Tectonic Map 

of India, Sedimentary basin Map of India, Bouguer 

anomaly Map of India, Seismicity Map of India, 

Topography Map of India and so on are available and 

their importance in the academia and industry is well 

known. A seismic Reflection Quality Map of India is 

so far not available in the family of geoscientific 

maps. A generalized seismic reflection quality map 

(SRQM) of India has been prepared. The input to 

SRQM is the sedimentary basin map of India. The 

type under which the basin is formed and age of 

sediments of each sedimentary basin is considered to 

designate the reflection quality. The reflection quality 

is classified as Good, Fair and Poor to No Good. All 

the available information is considered while 

preparing the map. The map may be used in CDP 

surveys during Hydrocarbon Exploration Licensing 

Policy (HELP) regime.  

 

Introduction 

 

A map is a symbolic depiction emphasizing 

relationships between elements of some space, such 

as objects, regions or themes. The word “map” comes 

from Medieval Latin word mappa mundi, wherein 

mappa  meant napkin or cloth and mundi the world. 

Thus map become the shortened term referring to a 

2D representation of the surface of the world. Maps 

such as Geological map of India, Tectonic Map of 

India, Sedimentary basin Map of India, Bouguer 

anomaly Map of India, Seismicity Map of India, 

Topography Map of India and so on are available and 

their importance in the academia and industry is well 

known. A seismic Reflection Quality Map of India is 

so far not available in the family of geoscientific 

maps.  

 

 

Biswas et al (1993) for the first time published a 

comprehensive classification of sedimentary basins 

of India using the Dickinson (1976) scheme for basin 

classification based on the structural style, geometry 

and size, nature of stratigraphic fill and thermal 

history into 38 sedimentary basins and grouped them 

into 3 main settings namely intracratonic, rifted and 

orogenic setting and regrouped them into 26 

sedimentary basins based on the hydrocarbon 

proclivity ( Dwivedi, 2016). 

Dwivedi, A.K. (2016) has published an elaborate 

status report on Petroleum Exploration in India and 

emphasized the urgent need of assessment and 

reassessment of resource potential of each 

sedimentary basin of India in the light of available 

new data from all the sedimentary basins. He also 

outlined the endeavors during last few years through 

opening up of new areas and    necessity for 

exploring the unconventional sources of 

hydrocarbons with the state-of-the-art technology for 

petroleum exploration. 

 

Theory and Method 

 
The chairman of the programme committee for the 

year 1950-51, Sigmund Hammer endorsed 

preparation of a seismic reflection quality map of the 

United States. Pal L Lyons, a member of the sub-

committee has published a seismic reflection quality 

map of the United States (Lyons, 1959). The sub-

committee recommended that such type of maps 

should be prepared periodically for publication in 

geophysics. But thereafter, no progress has been 

found in this direction. Encouraged by the work of 

Lyon’s et al and as a recognition and respect to 

Sigmund Hammer and the sub-committee the authors 

have made an attempt to prepare a generalized 

seismic reflection quality map of India. It is hoped 

that the geophysical community will come forward 

and help to amend and modify the map for extracting 

more useful information. 

Seismic reflection is prime tool to identify 

lithological boundary, thereby the lithological 

pattern, structural style and basin geometry etc. 

Therefore a generalized seismic reflection quality 

map (SRQM) of India has been prepared. The input 

to SRQM is the sedimentary basin map of India. The 
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type under which the basin is formed and age of 

sediments of each sedimentary basin is considered to 

designate the reflection quality. The reflection quality 

is classified as Good, Fair and Poor to No Good. All 

the available information is considered while 

preparing the map. The map may be used in seismic 

surveys during Hydrocarbon Exploration Licensing 

Policy (HELP) regime.  

  

For categorization of reflection quality in the 

sedimentary basins of India, a vast amount of field 

records from the basins, Interpreted sections, case 

histories published/unpublished and last but not  

least, umpteen number of veteran geoscientists have 

been consulted to have an over all idea. 

The reflection quality has been classified as Good, 

Fair and Poor to No Good. The classification refers to 

the quality of record obtainable and do not express 

difficulties due to velocity/density changes. It is 

assumed that the CDP surveys are conducted with 

judicious parameters for shot hole depth, energy 

source and moderate number of geophones. The data 

quality due to fold variations is ignored. It is known 

that special acquisition techniques improve the 

quality of data in many areas.  

 

 
 

Figure 1. A Seismic Reflection Quality Map the United 

States(after Lyons,1951) 

The quality grades are established on the basis of:    

a) Good areas are those in which reflections 

are adequately clear and consistent so that 

field records may be correlated over fairly 

large areas 

b) Fair areas are those in which CDP  

surveys/processed data assure proper 

correlation and determine continuity of 

reflection horizons 

c) Poor to No Good areas are those in which 

the data shows only phantom horizons. 

 

The reflection map is presented with colour codes as 

per classification. For each basin the type of basin 

under which tectonic regime is formed and age of 

sediments is labelled. The reflection quality can then 

be studied as a function of type and age of sediments. 

Within a classification, means, a basin is coded with 

one colour, there may exist all ranges of reflection 

quality. Since the map is generalized, one basinal 

area is assigned with one reflection quality. This is 

because it is assumed that majority of records or 

stack sections should fall into the general 

classification. To show all types of reflection quality 

within one basin, a detailed map has to be prepared. 

If the near surface velocities and the seismo-

weathered layer thickness are appropriately 

determined, the data after application of static 

corrections should honor the age of the sediments. 

Since the reflection strength is directly proportional 

to changes in the product of velocity and density of 

sediments the reflection quality can be dependent on 

type and age of sediments, provided all necessary 

care is exercised during data acquisition and 

processing. 

Areas of basalts and conglomerates constitute bad 

areas for reflections. An example of Saurashtra basin, 

Gondwana basins and foothills of Himalaya are fall 

into this Poor to No Good areas of reflection. 

In general Paleozoic areas are better than Mesozoic, 

which are in turn better than Cenozoic areas. 

Consolidation and metamorphism of sediments up to 

a certain extent seems to improve reflection quality 

but beyond that reflection quality seems to 

deteriorate.   

There are many areas on the map where the geology 

might be seen clearly to influence the reflection 

quality and conversely there are areas where the 

geology does not show any influence. 

It may be said that the near surface effects are more 

effective in affecting the reflection quality than the 

sedimentary rocks associated with complex folding 

and faulting. The negative areas show good reflection 

quality and the positive areas show fait to no good 

reflection quality. 
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It is also observed from the map that basins having 

surface and near surface irregularities affect the 

reflection frequency. 

The reflection quality map is like a battlefield for a 

seismic explorationist. Recording the best reflection 

quality is the main aim of seismic data acquisition 

teams globally. The map guides the seismologist to 

select the best of shooting techniques, the best of 

seismograph, the best of ground electronics and 

proper and powerful energy source to obtain good 

reflection quality from No Good areas. No Good 

areas have become target for today for the gleaners to 

upgrade them to fair or Good reflection areas. In 

planning seismic operations it is expected to consider 

the quality of data. While revisiting the areas, where 

the reflection quality is poor should result in the 

finding of the greatest number of yet unknown 

prospects. Poor areas have become the target for 

various new techniques designed to improve seismic 

data, and a great deal of research work is being 

expended to find ways of getting satisfactory 

reflections in these areas. 

The seismic reflection quality map may help to plan 

2D or 3D seismic surveys during HELP regime. Even 

in the densly populated areas where detailed 3D 

seismic surveys cannot be conducted, it is better to 

use the state-of-the art techniques to cover these 

areas. 

Areas where reflection quality is very poor should be 

the target for various new technologies through 

research and development. The research work  

carried out hitherto could not solve this problem. 

Therefore, even now areas where reflection quality is 

very poor remains a challenge. 

 

Discussion 

 

“The type under which the basin is formed and age of 

sediments of each basin is considered to designate the 

reflection quality and the near surface affects the 

reflection quality than the rocks themselves” with 

reference to Saurashtra offshore and Assam shelf 

areas. 

In the context of Saurashtra offshore area, although 

the near surface effects are absent due to water, the 

Deccan traps are main impediment for penetration of 

seismic energy. These basalts have varying thickness 

from few hundred metres to several hundred metres. 

It is possible to obtain reflections from the top of the 

basalt but not from the bottom of the basalt. The 

Mesozoic sediments beneath basalts are of 

exploration interest. The present day seismic method 

fails to produce reasonable reflection quality because 

of lack of powerful energy source. SRQM will guide 

and goad the seismologist in these type of areas to 

choose appropriate shooting designs, energy source. 

The sub basalt exploration is still a research topic and 

several acquisition geometries like wide azimuth 

surveys, Deep seismic soundings, long offset and 

global offset surveys are being tried in the industry 

worldwide to get reflections from the bottom of the 

basalt and the underneath sediments. Although the 

seismic method is enjoying in the industry, due to its 

limitations in basalt areas, techniques like Electro-

Magnetic (EM), Controlled Source Electro Magnetic 

(CSEM) and Transient Electro Magnetic (TEM) are 

being conducted to get the thickness of basalt as well 

as sediments beneath.  

So it is the limitation of the present day seismic 

acquisition and processing methodology for not 

getting good reflection quality and therefore the 

subsurface geology cannot be blamed as adequate 

acoustic impedance contrast exists between basalt 

and Mesozoic sediments. 

In the case of Assam shelf, the area experiences 

varying degree of reflection quality from North 

Assam shelf to South Assam shelf. It may be 

appreciated that it is difficult to give gradational 

coloring while preparing the generalized Reflection 

Quality Map.  The Cenozoic sediments in this basin, 

especially Tura formation and basement fractures are 

of exploration interest. The near surface irregularities 

may not be an impediment but the subtle traps and 

basement fractures, broad band, multi component and 

wide azimuth seismic data need to be acquired. 

Towards east of this shelf, because of the hilly and 

rugged terrain the seismic data needs near surface 

modelling and proper static corrections to get best 

imaging. The subsurface complexity in this area is a 

good candidate for time and depth imaging; the near 

surface irregularities pose problems for estimating 

appropriate static corrections. There is a need to use 

accurate positioning systems for obtaining shot and 

receiver locations. The elevation data is also very 

important. 

To capsulize the above discussion, both the 

Saurashtra offshore and Assam shelf basins have 

Mesozoic and Cenozoic sedimentaries respectively to 

generate good reflection quality. But the problem is 

with the seismic data acquisition. The state-of-the art 
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seismic data acquisition methodology would help to 

get good reflection quality in these areas. 

An emerging technique called Compressive Sensing 

in seismics which is the decline of conventional 

seismic acquisition and rise on specialized techniques 

and the pet project of Stanley Laster’s “ continuous 

airborne seismics “ when available, will solve many 

of the hitherto unsolved problems in the exploration 

of hydrocarbons in frontier basins. 

 
 

Figure 2:  Sedimentary basin map of India 

 

 

Figure 3. A Generalized seismic reflection quality map of India 

(An enlarged map is  provided at the end of the paper) 

 

Conclusions 

It is assumed that the publication of this map will be 

the forerunner and contributes to the general 

knowledge by exploration geophysicists,  

academicians and research community. Comments 

and suggestions are solicited to define properly and 

redefine the map with reflection qualities more 

precisely and finally a more accurate and authenticate 

map may ultimately be prepared. The map is a 

forerunner and it is expected that geoscientific 

community will come forward to prepare a more 

detailed and authenticated map for use in the oil 

industry as well as academic and research 

institutions. 
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