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Summary 

Hydrocarbon Prospectivity Perception (Play Fairway) 

maps are an excellent mode of depicting variation of 

hydrocarbon prospectivity across a given sedimentary 

Basin. These maps divide Basinal area into zones 

having equal probability of success or equal 

exploratory risk. These maps are immensely helpful 

to petroleum geoscientists and managers in 

comprehensive exploration of petroliferous 

sedimentary Basin.   In this study a simple GIS based 

methodology for preparing Prospectivity zonation 

(play fairway) maps is described. The present study 

involved preparation of Hydrocarbon Prospectivity 

perception (Play fairway) Maps for four major play 

groups identified and established in Mumbai 

Offshore Basin viz. Paleocene-E. Eocene (Panna-

Devgarh), Mid-Eocene-Lower Oligocene (Bassein-

Mukta-Heera), Oligocene to Lr. Miocene (Mahuva-

Daman) and Oligo-Miocene (Panvel-Mumbai-

Bandra) plays. As an input to the study charge 

effectiveness, entrapment effectiveness and reservoir 

effectiveness factor maps, equivalent to CRS 

(Common risk segment) maps, were prepared in 

QGIS environment. The Effectiveness factor maps 

were then integrated and Hydrocarbon Prospectivity 

Perception (play fairway) maps were prepared for 

each play discussed above. 

Introduction 

As per SEG wiki “Play fairway analysis refers to a 

type of map used in exploration in which regional 

trends in geology that are relevant to exploring for a 

particular play are depicted as polygons on a map. 

The purpose of this map is to visually suggest the 

main "fairway(s)" or areas where the specific play is 

likely to be successful and additional exploration 

work at a smaller scale is warranted. A key part of 

the map is often what portions of the map are "off 

fairway" and don't warrant additional exploration. 

The concept is used in various types of exploration, 

including hydrocarbon and geothermal exploration”. 

 

The present study involved preparation of 

Hydrocarbon Prospectivity Perception (Play fairway) 

Maps for four major play groups identified and 

established in Mumbai Offshore Basin viz. Paleocene 

to Early Eocene (Panna-Devgarh), Mid-Eocene-

Lower Oligocene (Bassein-Mukta-Heera), Oligocene 

(Mahuva-Daman) and Oligo-Miocene (Panvel-

Mumbai-Bandra) plays. For each of these plays 

Basinal area was classified into four zones viz. 

excellent, good, moderate and poor prospectivity.  

The study area, Mumbai Offshore basin is located on 

Western Continental Margin of India and has an areal 

extent of 116000 SKM up to 200m iso-bath. The 

Basin is bounded by the western coastline of India in 

the east, Saurashtra arch in the north, Vengurla arch 

in the south, and west margin basement arch in the 

west.  

 
Figure-1: Tectonic Blocks of Mumbai Offshore Basin 

The Mumbai Offshore Basin is a divergent passive 

continental margin basin and was formed due to 

extensional tectonics at the time of rifting of the 
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Indian plate from Madagascar during Late Jurassic-

Early Cretaceous period. Based on structural 

elements and nature of sediment fill the Mumbai 

offshore basin is divided into six blocks viz. Tapti-

Daman Block, Diu block, Heera-Panna Basin Block, 

Mumbai High-Deep Continental shelf block, Shelf 

margin block and Ratanagiri block (fig-1). 

Stratigraphic succession in Mumbai offshore Basin 

probed by exploratory drilling ranges in age from 

Late Cretaceous Deccan trap section to Pliocene to 

recent Chinchini formation. Generalized stratigraphy 

of the basin is given in figure-2. 

  
Figure-2. Generalized stratigraphy of Mumbai 

offshore Basin (Source: USGS report) 

Methodology 

The methodology for preparing Hydrocarbon Prospe-

ctivity Perception (Play fairway) Maps is 

summarized in figure-3. The study involved 

preparation of reservoir effectiveness, charge 

effectiveness and entrapment effectiveness factor 

maps. 

  
Figure-3: Workflow for preparing Hydrocarbon 

Prospectivity Zonation (Play fairway) Maps 

Out of these three effectiveness factor maps charge 

effectiveness and entrapment effectiveness factor 

maps are common for all the plays but reservoir 

effectiveness factor maps were prepared for each play 

separately. Methodology employed in preparing 

individual factor maps is described below: 

Charge Effectiveness Factor Map: There are four 

widely accepted source-kitchens in the Mumbai 

Offshore Basin. The first proven source-kitchens 

(depocentre) is Surat Depression located in the north-

eastern part of the Basin.  The second depocentre, 

flanked from east by Eastern Homocline, runs north-

south in the eastern part of the Basin and join Surat 

Depression in the north and comprises Central 

(Panna) Graben and Vijaydurg (Ratna) Graben. The 

third depocentre is South Mumbai low and DCS. The 

Fourth depocentre Murud low is situated in Shelf 

Margin Depression (Figure-4).  

 
Figure-4: Major Source Kitchens for Mumbai 

Offshore Basin 

Methodology for preparing Charge Effectiveness 

Factor Map is summarized in figure-5. First step was 

to prepare iso-charge-potential maps for each source 

kitchen and second step involved integrating these 

iso-charge-potential maps and preparing the final 
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Charge Effectiveness Factor map for Mumbai 

Offshore Basin (Figure-6). The iso-charge potential 

maps are prepared using Multi-Ring-Buffer (Constant 

distance) command of QGIS and assigning 

decreasing weightage (potential) to each ring as we 

move away from depocentres. In second step all iso-

charge-potential maps were integrated using union 

command under Geoprocessing Toolbox and Field 

calculator tool of QGIS. Based on integrated 

potential values the Basinal area was segmented 

under four categories viz. excellent, very good, good, 

moderate and low Charge effectiveness areas 

(Figure-6) 

 

Figure-5: Workflow for preparing Charge Effectiveness 

Factor Map 

 

Entrapment Effectiveness Factor Map: Mumbai 

offshore basin is having wide variety of entrapment 

situations. Most significant of them are structural 

closures with independent four way closures of 

varying sizes. We also get fault closures and faulted 

closures with effective fault sealing. Strati-structural 

features are also found such as Paleogene wedges 

against rising flanks of paleohighs, mud mounds, 

carbonate build-ups, unconformity controlled traps, 

Paleogene and Neogene carbonate wedges against the 

rising Eastern Homocline. For this study entrapment 

effectiveness map was prepared based on structural 

subdivisions of Mumbai Offshore basin, structural 

culminations such as Bombay Ridge, Heera High and 

Srivardhan horst having very large to large 

independent fourway closures were given highest 

weightage followed by periclinal and platformal 

areas with medium and small sized fourway closures 

and fault closures, structural lows and Eastern 

homocline with mostly stratigraphic or strati-

structural features were given least weightage. Based 

on weightages the Basinal area was segmented under 

four categories viz. excellent, very good, good, 

moderate and low entrapment effectiveness areas 

(Figure-7).  

 

Figure-6: Charge Effectiveness Factor Map for Mumbai 

Offshore Basin 
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Figure-7: Entrapment Effectiveness Factor Map for 

Mumbai Offshore Basin 

Reservoir Effectiveness Factor Map: 
In Mumbai offshore basin petroleum occurrence has 

been proved in almost all types of conventional and 

unconventional reservoirs viz. Fractured Basement, 

trap Basalt, clastic sandstone/siltstones and 

carbonates. Oil pools have been established in 

Archean Basement, Late cretaceous Trap and almost 

total Tertiary Section ranging from Paleocene to 

Pliocene.  

The most prolific of all the reservoirs in Mumbai 

offshore Basin are platform carbonates.  In Mumbai 

High-DCS, Panna-Bassein and Ratnagiri blocks, 

from top to bottom main carbonate reservoirs are 

Bandra Formation (Middle Miocene Age), Bombay / 

Ratnagiri formation (Lower Miocene Age), Panvel 

Formation (Upper Oligocene Age), Heera and Mukta 

Pays of Lower Oligocene Age and Bassein Pays of 

Middle to Late Eocene Age.  Additionally in Mumbai 

High-DCS, Panna-Bassein and Ratnagiri blocks we 

also have unconventional reservoirs namely fractured 

Basement and trap Basalt and clastic reservoirs 

namely sandstone/siltstones in Panna formation and 

S1-sandstone of Middle Eocene age. 

The Surat Depression reservoirs are primarily 

Eocene, Oligocene, and Miocene sandstones and 

siltstones, namely from bottom to top Diu Pays, 

Mahuva Pays, Daman Pays Mahim (MBS) pay and 

Tapti pays. In these reservoirs, porosities range from 

less than 10 percent to more than 30 percent and 

permeabilities range from 10 mD to 8,000 mD. 

In this study based on Facies distribution maps 

published by DGH in NDR along with structural 

styles and tectonic subdivision maps as well our 

regional understanding of the basin stratigraphy, 

Reservoir Effectiveness Factor Maps were prepared 

for Paleocene (Panna-Devgarh, Figure-8), Mid-

Eocene-Lower Oligocene (Bassein-Mukta-Heera, 

Figure-9), Oligocene (Mahuva-Daman, Figure-10) 

and Oligo-Miocene (Panvel-Mumbai-Bandra, Figure-

11) plays. The reservoir Effectiveness factor maps 

divide Basinal area under four categories viz. 

excellent, very good, good, moderate and low 

reservoir factor areas indicating variation in relative 

quality of reservoir. 

 

Figure-8: Paleocene to E. Eocene (Panna-Devgarh) 
(a) Reservoir Effectiveness Factor Map and (b) 

Prospectivity Perception (Play Fairway) Map  

Hydrocarbon Prospectivity Perception (Play 

fairway) Maps: In the Final step Source, entrapment 

and reservoir effectiveness maps were integrated and 

Hydrocarbon Prospectivity Perception (Play fairway) 

Maps for four major play groups identified and 

established in Mumbai Offshore Basin viz. 

Paleocene(Panna-Devgarh, Figure-8), Mid-Eocene-

Lower Oligocene (Bassein-Mukta-Heera, Figure-9), 

Oligocene (Mahuva-Daman, Figure-10) and Oligo-

Miocene (Panvel-Mumbai-Bandra, Figure-11) plays 

were prepared.  
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Discussion 

Basin wide Hydrocarbon Prospectivity Perception 

maps equivalent to play fairway maps were generated 

for major plays in Mumbai Offshore basin. The maps 

were prepared integrating charge effectiveness, 

entrapment effectiveness and reservoir effectiveness 

factor maps. 

The Prospectivity Perception maps divide the Basinal 

area into zones with High Prospectivity, moderate 

Prospectivity and low Prospectivity ranking, hence 

these maps provide a powerful pictorial 

representation of relative probability of success (or 

conversely relative risk) within the play fairway. 

Prospects falling within excellent prospectivity zones 

have highest chances of success i.e. least relative risk 

and locations falling in poor prospectivity zones have 

highest relative risk. 

It is pertinent to mention that the areas having high 

Prospectivity but currently not having any significant 

discoveries, indicate the potential areas where 

hydrocarbon pools may be present and need further 

study and exploratory inputs to discover them. 

Hence, these maps can be used for finalizing short 

term (yearly) and long term (e.g. five yearly) future 

exploration programmes of the Basin, channeling 

exploratory efforts into the most prospective parts of 

a basin. Additionally these maps can also be used for 

identification and ranking of exploratory 

acreages/Blocks for bidding to acquiring petroleum 

exploration licences (PEL). 

 
Figure-9: Middle Eocene to Lower Oligocene 

(Bassein-Mukta-Heera) (a) Reservoir Effectiveness 

Factor Map and (b) Prospectivity Perception (Play 

Fairway) Map 

 

Figure-10: Oligocene (Mahuva-Daman) (a) Reservoir 

Effectiveness Factor Map and (b) Prospectivity 

Perception (Play Fairway) Map 

 

Figure-11: Oligo-Miocene (Panvel-Bombay-Bandra 

Play) (a) Reservoir Effectiveness Factor Map and (b) 

Prospectivity Perception (Play Fairway) Map 

Conclusions 

Hydrocarbon Prospectivity zonation maps / play 

fairway maps, basically a pictorial representation of 

exploration risk at a basin scale, can be of great 

importance in Hydrocarbon exploration. Preparing 

hydrocarbon Prospectivity zonation maps / play 

fairway maps, if done conventionally is a very 

resource intensive exercise requiring expensive 

softwares and loads of data. However, as 

demonstrated in this study for the Basins where Basic 

elements of petroleum system are well established, 
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good quality Hydrocarbon Prospectivity zonation 

maps / play fairway maps can be prepared based on 

the data available in public domain also.  
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