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Abstract 

 

This paper work is based on the study of shale oil and gas as an alternative source of energy as Shale oil and gas is rapidly emerging 

as a significant and relatively low cost new unconventional resource in the world. There is potential for shale oil and gas production 

to spread globally over the next couple of decades. If it does, it would revolutionize global energy markets, providing greater long 

term energy security at lower cost for many countries. Our analysis suggests that global shale oil and gas production has the 

potential to reach up to 14 million barrels of oil per day by 2035; this amounts to 12% of the world’s total oil supply. We estimate 

that this increase could reduce oil prices in 2035 by around 25%-40% relative to the current baseline EIA projection of $133/barrel 

in 2035, which assumes low levels of shale oil & gas production. In turn, we estimate this could increase the level of global GDP 

in 2035 by around 2.3%- 3.7%. However, the benefits of such oil price reductions will vary significantly by country. Large net oil 

importers such as India and Japan might see their GDP boosted by around 4%-7% by 2035, while the US, China, the Euro zone 

and the UK might gain by 2%-5% of GDP. The potential emergence of shale oil presents major strategic opportunities and 

challenges for the oil and gas industry and for governments worldwide. This paper have a deep study about the world shale gas 

and shale oil resource assessment, shale oil and shale gas resources in India which have the enough amount of shale oil & gas to 

full fill the demand of the country and also to reduce the bulk imports which will be help in improving the economy of the country 

and the GDP rate, if India explore this basin the scope of employment and opportunities will increase.  

Keywords: Shale oil, Shale gas, Indian Basins, Resource assessment, World Shale 

_______________________________________________________________________________________________________ 

I. CONCEPT 

Shale oil is an unconventional source of oil produced from oil shale rock fragments by pyrolysis, hydrogenation, or thermal 

dissolution. These processes convert the organic matter within the rock (kerogen) into synthetic oil and gas. The resulting oil can 

be used immediately as a fuel or upgraded to meet refinery feedstock specifications by adding hydrogen and removing impurities 

such as sulfur and nitrogen. The refined products can be used for the same purposes as those derived from crude oil. The term 

"shale oil" is also used for crude oil produced from shale’s of other very low permeability formations. However, to reduce the risk 

of confusion of shale oil produced from oil shale with crude oil in oil-bearing shales, the term "tight oil" is preferred for the latter. 

Oil shale was one of the first sources of mineral oil used by humans. Its earliest recorded use was in Switzerland and Austria in 

the early 14th century. In 1596, the personal physician of Frederick I, Duke of Württemberg wrote of its healing properties. Shale 

oil was used to light the streets of Modena, Italy at the turn of the 17th century. The British Crown granted a patent in 1694 to three 

persons who had "found a way to extract and make great quantities of pitch, tar and oil out of a sort of stone. 

" During the late 19th century, shale-oil extraction plants were built in Australia, Brazil and the United States. China, Estonia, 

New Zealand, South Africa, Spain, Sweden and Switzerland produced shale oil in the early 20th century. The discovery of crude 

oil in the Middle East during mid-century brought most of these industries to a halt, although Estonia and Northeast China 

maintained their extraction industries into the early 21st century. In response to rising petroleum costs at the turn of the 21st 

century, extraction operations have commenced, been explored, or been renewed in the United States, China, Australia and Jordan 
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II. ORIGIN 

Oil shale was formed from sediments laid down in ancient lakes, seas, and small terrestrial water bodies such as bogs and lagoons. 

Oil shales deposited in large lake basins, particularly those of tectonic origin, are commonly of considerable thickness in parts. 

Mineralogically, the deposits are composed of marlstone or argillaceous mudstone, possibly associated with volcanic tuff and 

evaporite mineral deposits. Major oil shale deposits of this type are the huge Green River Formation (GRF) in the western United 

States, dating from the Eocene Epoch; oil shales found in the Democratic Republic of the Congo that were laid down in the Triassic 

Period; and the Albert shale in New Brunswick, Canada, of Mississippian origin. Oil shale deposited in shallow marine 

environments is thinner than shale of lacustrine origin but of greater areal extent. The mineral fraction is mostly clay and silica, 

though carbonates also occur. Extensive deposits of black shales of this variety were formed during the Cambrian Period in northern 

Europe and Siberia; the Silurian Period in North America; the Permian Period in southern Brazil, Uruguay, and Argentina; the 

Jurassic Period in western Europe; and the Miocene Epoch of the Neogene Period in Italy, Sicily, and California. 

Oil shale deposited in small lakes, bogs, and lagoons is found associated with coal seams. Deposits of this type occur in a 

sequence found in western Europe dating from the Permian Period and in deposits of northeastern China laid down in the early 

Cenozoic Era. 

 
Fig. 1: Shale Gas Extraction 

III. PROPERTIES OF CRUDE SHALE OIL  

Crude shale oil (also called raw shale oil, retort oil, or simply shale oil) is the liquid oil product recovered directly from the offgas 

stream of an oil shale retort. Synthetic crude oil (syncrude) results when crude shale oil is hydrogenated. In general, crude shale 

oil resembles conventional petroleum in that it is composed primarily of long-chain hydrocarbon molecules with boiling points 

that span roughly the same range as those of typical petroleum crudes.  

The three principal differences between crude shale oil and conventional crude are a higher olefin content (because of the high 

temperatures used in oil shale pyrolysis), higher concentrations of oxygen and nitrogen (derived from oil shale kerogen), and, in 

many cases, higher pour point and viscosity, The physical and chemical properties of crude shale oil are affected by the conditions 

under which the oil was produced. Some retorting processes subject it to relatively high temperatures, which may cause thermal 

cracking and thus produce an oil with a lower average molecular weight. In other processes (such as directly heated retorting) some 

of the lighter components of the oil are incinerated during retorting. The result is a heavier final product. Others may produce 

lighter products because of refluxing (cyclic vaporization and condensation] of the oil within the retort.  

One of the most important factors is the condensing temperature within the retorting system the temperature at which the oil 

product is separated from the retort gases, The lower this temperature, the higher the concentration of low molecular weight 

compounds in the product oil. It is important to note that the oils that are characterized were produced in small-scale test runs under 

conditions that may not be representative of those that will be encountered in other areas, and with larger processing systems. The 

oils from commercial-scale facilities in other parts of the oil shale region may have properties that are quite different, The properties 

of the oil produced by different AGR processes vary widely, but the differences between these oils and the in situ oils are much 

more significant. In situ oils are generally much lighter, as indicated by their higher yields of material with relatively low boiling 

points, and would produce more low boiling product (such as gasoline) and less high-boiling product (such as residual oil). In 

general, the low yields of residuum make shale oils attractive as refinery feed stocks in comparison with many of the heavy 
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conventional crudes that are currently being processed in the United States. For example, in situ oil from Oxy’s MIS process 

contains 1 to 4 percent of material with a boiling range of over 1,000° F (535° C), compared with 20 percent for crude from 

Alaska’s North Slope, and 18 percent for Arabian Light crude. Other foreign crudes, such as Kuwait and Arabian Heavy, contain 

even larger residuum fractions. Oils from some AGR processes contain as much as 30 percent of residuum which, although higher 

than the contents of in situ crudes, is substantially lower than that for many conventional crudes. Coal-derived liquids are often 

regarded as alternatives to shale oil feed stocks. However, syncrudes from coal have a much higher yield of gasoline and low-

boiling distillates than shale oil, with little or no material boiling at temperatures above 850°F to 1,000° F (455°C to 535° C), The 

coal liquids would be well-suited for gasoline production because their higher concentrations of lower boiling constituents when 

refined would yield the desired light naphtha fractions.  

Shale oil, on the other hand, has a much higher concentration of high-boiling compounds, and would favour production of 

middle distillates (such as diesel fuel and jet fuels) rather than naphtha, Shale oil and coal-derived syncrudes should, therefore, be 

regarded not as a competitive or substitutable feed stocks but rather as complementary feed stocks, with each yielding a different 

major fuel product from an equivalent amount of refining. Among the negative characteristics of most crude shale oils are high 

pour point, high viscosity, and high concentrations of arsenic and other heavy metals and of nitrogen. The pour point and viscosity 

are of economic importance because transporting viscous oil that has a high pour point is difficult and costly, thus suggesting the 

need for pretreatment prior to marketing. In situ oils with their relatively low pour points and viscosities could be marketed without 

pretreatment but they would retain their high nitrogen contents. This would reduce their value as refinery feedstocks and boiler 

fuels. High concentrations of arsenic and other metals are a disadvantage because they poison refining catalysts, especially in 

hydrogenation units. They must be removed prior to catalytic processing, and a variety of physical and chemical methods have 

been developed for this purpose. It should be noted that the concentrations of heavy metals in crude shale oil will vary with the 

location of the deposit from which the oil is recovered. Oils from some sites may be relatively free of such contaminants. 

The properties of raw shale oil vary depending on the composition of the parent oil shale and the extraction technology used. 

Like conventional oil, shale oil is a complex mixture of hydrocarbons, and it is characterized using bulk properties of the oil. Shale 

oil usually contains large quantities of olefinic and aromatic hydrocarbons. Shale oil can also contain significant quantities of 

heteroatoms. A typical shale oil composition includes 0.5–1% of oxygen, 1.5–2% of nitrogen and 0.15–1% of sulfur, and some 

deposits contain more heteroatom’s. Mineral particles and metals are often present as well. Generally, the oil is less fluid than 

crude oil, becoming pourable at temperatures between 24 and 27 °C (75 and 81 °F), while conventional crude oil is pourable at 

temperatures between −60 to 30 °C (−76 to 86 °F); this property affects shale oil's  ability to be transported in existing pipelines. 

Before using the shale oil it has to be undergone certain upgradation process. After the upgradation process only the shale oil can 

be used for the process and usage of shale oil. 

IV. WORLD SHALE GAS AND SHALE OIL RESOURCE ASSESSMENT 

According to EIA’s assessment of resources within the United States indicate technically recoverable resources of 345 billion 

barrels of world shale oil resources and 7,299 trillion cubic feet of world shale gas resources. According to the report, combined 

with EIA’s prior estimate of U.S. tight oil resources that are predominantly in shales, add approximately 11 percent to the 3 ,012 

billion barrels of proved and unproved technically recoverable nonshale oil resources identified in recent assessments. The shale 

gas resources assessed in this report, combined with EIA’s prior estimate of U.S. shale gas resources, add approximately 47 percent 

to the 15,583 trillion cubic feet of proved and unproven nonshale technically recoverable natural gas resources. Globally, 32 percent 

of the total estimated natural gas resources are in shale formations, while 10 percent of estimated oil resources are in shale or tight 

formations. This report captures our latest view of the in-place and technically recoverable shale gas and shale oil in the 95 shale 

basins and 137 shale formations addressed by the study. The “World Shale Gas and Shale Oil Resource Assessment”, conducted 

by Advanced Resources International, Inc. (ARI) for the U.S. DOE’s Energy Information Administration (EIA), evaluates the 

shale gas and shale oil resource in 26 regions, containing 41 individual countries, Figure 1. shows the location of these basins and 

the regions analyzed. The map legend indicates two different colours on the world map that correspond to the geographic scope of 

this assessment: 

 Red coloured areas represent the location of basins with shale formations for which estimates of the risked oil and natural gas 

in-place and technically recoverable resources were provided. Prospective shale formations rarely cover an entire basin. 

 Tan coloured areas represent the location of basins that were reviewed, but for which shale resource estimates were not 

provided, mainly due to the lack of data necessary to conduct the assessment. 

 White coloured areas were not assessed in this report. 
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Fig. 1: Assessed Shale Gas and Shale Oil Basins of the World 

Although the exact in-place and technically recovered resource numbers will change with time, our work to date shows that the 

world shale gas and shale oil resource is vast. 

 Shale Oil Resources 

According to the EIA/ARI assessment, we identified a total risked shale oil in-place of 5,799 billion barrels, with 286.9 billion 

barrels as the risked, technically recoverable shale oil resource, not including the U.S., Adding the U.S. shale oil resource increases 

the assessed shale oil in-place and technically recoverable shale oil resources of the world to 6,753 billion barrels and 335 billion 

barrels, respectively. Two-thirds of the assessed, technically recoverable shale gas resource is concentrated in six countries U.S., 

China, Argentina, Algeria, Canada and Mexico. As shown on Figure 1, the top ten countries account for over 80% of the currently 

assessed, technically recoverable shale gas resources of the world. Similarly, two-thirds of the assessed, technically recoverable 

shale oil resource is concentrated in six countries - Russia, U.S., China, Argentina, Libya and Austral. The top ten countries, listed 

on Figure 1, account for about three-quarters of the currently assessed, technically recoverable shale oil resources of the world. 

Importantly, much of this shale resource exists in countries with limited endowments of conventional oil and gas supplies such as 

South Africa, Jordan and Chile or resides in countries where conventional hydrocarbon resources have largely been depleted, such 

as Europe. 
Table – 1 

Risked Shale Oil In-Place and Technically Recoverable: Seven Continents 

Continent 

Risked 

Oil In-Place 

(B bbl 

Risked Technically 

Recoverable 

(B bbl) 

NorthAmerica (Ex. U.S.) 437 21.9 

Australia 403 17.5 

South America 1,152 59.7 

Europe 1,551 88.6 

Africa 882 38.1 

Asia 1,375 61.1 

Sub-Total 5,799 286.9 

U.S. 954 47.7 

TOTAL 6,753 334.6 
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 Shale Gas Resources 

Overall, for the 41 countries assessed in the EIA/ARI study, we identified a total risked shale gas in-place of 31,138 Tcf. Of this 

total, approximately 6,634 Tcf is considered the risked, technically recoverable shale gas resource, not including the U.S., Adding 

the U.S. shale gas resource increases the assessed shale gas in place and technically recoverable shale gas resources of the world 

to 35,782 Tcf and 7,795 Tcf, respectively. 

Unconventional gas sources are the ones which exist in such reservoirs, that their production requires greater effort than the 

other kinds of sources. They also require specialized technology, depending on the nature of their presence in the specific situation. 

Traditionally, the following sources of gas have been categorized as un-conventional ones: 

 Coal bed methane (CBM) 

 Coal mine methane (CMM) 

 Shale gas 

 Tight gas 
Table – 2 

Risked Shale Gas In-Place and Technically Recoverable: Seven Continents 

Continent 

Risked 

Gas In-Place 

(Tcf) 

Risked Technically 

Recoverable 

(Tcf) 

NorthAmerica (Ex. U.S.) 647 1 118 

Australia 2 046 437  

South America 6 390 1 431 

Europe 4 895 883  

Africa 6 664 1 361 

Asia 6 495 1 403 

Sub-Total 31 138 6 634 

U.S. 4 644 1 161 

While the global gas demand is likely to go up by 50% between 2010 and 2035, one third of the above in the year 2035 is likely 

to come from unconventional sources. Internationally, unconventional gas has not played an important role in meeting the energy 

demand until some years back. The rapid rise in production of gas from shale in the US has led to renewed interest in 

unconventional gas sources globally. From virtually nil production in the year 2000 in US, shale gas production has reached a level 

of 23% in 2010 and is expected to comprise nearly half of total natural gas supply in 2035. This is likely to be supplemented by 

other unconventional gas sources, mainly coal bed methane and tight gas with all the unconventional gas sources to comprise 70% 

of total natural gas supply in US in the year 2035. The emergence of this new source of gas has already led to US becoming a net 

exporter of gas against being an importer.  

Barring shale gas, India has been familiar with all other sources of unconventional gas. Throughout the world, different types 

of sedimentary rocks contain natural gas deposits, for example sandstones, limestones and shales. Sandstone rocks often have high 

permeability, which means that the tiny pores within the rock are well connected and gas can flow easily through the rock. In 

contrast, shale rocks where gas is trapped as a continuous accumulation throughout a large area usually have very low permeability, 

making gas production more complex and costly. The shale gas boom in recent years has been due to modern advancement in 

technology in hydraulic fracturing (fracking) to create extensive artificial fractures around well bores. Shale exists in sedimentary 

basins and typically forms about 80% of what a well will drill through. As a result, the main organic rich shales have already been 

identified in most regions of the world. Often, enough is known about the geological history to infer which shales are likely to 

contain gas or oil or a mixture of both. However, the potential zone within shale sequence, the amounts of gas present and what 

proportion of it that can be recovered technically and economically, cannot be known until a number of wells have been drilled 

and tested. The amount of condensate present in the gas can also vary considerably with important implications of economic 

production, as condensates command high price in energy markets. 

Three factors have come together in recent years to make shale gas production economically viable: 

 technological advances in horizontal drilling; 

 hydraulic fracturing; and 

 Increase in natural gas prices in the global market. 

Horizontal drilling and hydraulic fracturing have dramatically improved daily production rates in USA and also increased the 

total ultimate recovery potential of individual wells to as high as 54%. The Figure 2 below provides the projected potential 

development of shale gas in the year 2035 in major countries: 
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Fig. 2: Unconventional gas producers in 2035 (as per golden rule case of IEA) 

According to the US Energy Information Administration (EIA), report, June 2013, the estimated world shale gas resources is 

7576 trillion cubic feet (tcf) comprising of 48 countries across the world (as per updates in September, 2015 by EIA). In the Table 

3 below (EIA Report, 2013 and update Sep, 2015) China leads the world in technically recoverable shale gas. US which was 2nd 

in order after China in terms of technically recoverable gas until last year has now slipped to 4th position. 
Table – 3 

Leading Countries with Technically Recoverable Shale Gas Resources 

Rank Country 

Technically 

recoverable 

Shale gas 

(trillion cubic feet) 

1 CHINA 1115 

2 ARGENTINA 802 

3 ALGERIA 707 

4 U.S.A 623 

5 CANADA 573 

6 MEXICO 545 

7 AUSTRALIA 429 

8 SOUTH AFRICA 390 

9 RUSSIA 285 

10 BRAIZL 245 

11 INDIA 96 

 TOTAL 7576 

Chinese investments in joint ventures represent 20% of total foreign investment in U.S. shale plays. This has provided China 

with valuable expertise that can be applied to its own domestic production, helping to lower well development costs. In 2012, to 

encourage the exploration of shale gas, the Chinese government established a four-year, $1.80 per million British thermal units 

(MMBtu) subsidy program for any Chinese company reaching commercial production of shale gas. In mid-2015, these subsidies 

were extended to 2020, but at a lower rate. 

V. SHALE OIL AND SHALE GAS RESOURCES IN INDIA 

According to estimates by EIA, India has 96 tcf of recoverable shale gas reserves. However there has been a recent downward 

revision in the estimates. India's shale gas reserve estimates pale in comparison to global standards, however limited exploration 

has been carried out so far. The Cambay, Krishna Godavari, Cauvery and the Damodar Valley are the most perspective sedimentary 

basins for carrying out shale gas activities in the country.                                  

The Cambay Basin in Gujarat is the largest basin in the country, spreaded across 20,000 gross square miles, with a prospective 

area of 1940 square miles. Around 20 tcf of gas has been classified as recoverable in this basin. It is estimated that the Krishna 

Godavari basin, located in eastern India, holds the largest shale gas reserves in the country. It extends over 7800 square miles in 

gross area with a prospective area of around 4340 sq miles. The basin encloses a series of rich organic materials, containing around 

27 -30 tcf. In 2011 EIA has assessed risked gas-in-place of 290 TCF with technically recoverable resource of 63 TCF for 4 out of 

26 sedimentary basins in India. In view of the advances made by the USA in exploration and recovery of shale oil and gas resources, 
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MoP&NG has entered into and MOU with the United States Geological survey (USGS). In a study conducted by the USGS in 

2011-12, technically recoverable resource of 6.1 TCF has been estimated in 3 out of 26 sedimentary basins in India. The study also 

indicates potential for shale oil in Indian basins. Further, process of identification of potential shale oil/gas resources in 11 other 

basins has also been initiated. 

 
Fig. 3:  Shale Gas and Shale Oil Basins of India 

Overall, ARI estimates a total of 584 Tcf of risked shale gas in-place for India, The risked, technically recoverable shale gas 

resource is estimated at 96 Tcf in India, Table 4 Shows the Shale Gas Reservoir Properties and Resources of India & Table 5 

Shows the Shale oil Reservoir Properties and Resources of India. In addition, we estimate risked shale oil in-place for India of 87 

billion barrels. The risked, technically recoverable shale oil resource is estimated at 3.8 billion barrels for India. 
Table – 4 

Shale Gas Reservoir Properties and Resources of India 
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Table – 5 

Shale Oil Reservoir Properties and Resources of India 

 
Evaluating the shale gas and oil resources of India posed a series of challenges. Only limited publically available data exist on 

the geologic setting and reservoir properties of the numerous shale formations in India. In addition, the shale basins in the country 

are geologically highly complex. Many of the basins in India, such as the Cambay and the Cauvery, comprised a series of 

extensively faulted horst and graben structures. As such, the prospective areas for shale gas and oil in these basins are often 

restricted to a series of isolated basin depressions (subbasins). While the shales in these basins are thick, considerable uncertainty 

exists on the areal extents of the prospective areas in these basins. To account for this uncertainty, we have applied prospective 

area risk factors to each basin. Table 6. shows the stratigraphic column for the key basins of India. 

Recently, ONGC drilled and completed India’s first shale gas well, RNSG-1, northwest of Calcutta in West Bengal. The well 

was drilled to a depth of 2,000 meters and reportedly had gas shows at the base of the Permian-age Barren Measure Shale. Two 

vertical wells (Well D-A and D-B) were previously tested in the Cambay Basin and had modest shale gas and oil production from 

the Cambay Black Shale.1 

Fortunately, the technical literature on conventional oil and gas exploration in India often contains information on the nature of the 

source rocks that have charged the conventional gas and oil reservoirs, providing a valuable starting point for this resource 

assessment. As additional shale-directed geological and reservoir information is collected and distributed, a more rigorous 

assessment of India’s shale oil and gas resources will emerge.  
Table – 6 

Stratigraphic Column for India 

 INDIA BASINS 

 BASIN CAMBAY 
KRISHNA 

GODAVARI 
CAUVERY 

DAMODAR 

VALLEY 
UPPER ASSAM 

ERA PERIOD EPOCH FORMATION 

C
E

N
Z

O
IC

 

QUARTENIARY 

Holocene  

Undifferentiated 

Tidacheri 

sandstone 

 

 

Pleistocene Gujarat alluvium 
Alluvium 

Dhekiajuli fm 

TERTIARY 

Pliocene 
Jambusar fm 

Broach fm 
Nam sang fm 

Miocene 

Jagadia fm 
Madanam lime 

stone 
Girujan fm 

Kand fm 
Vanjiur 

sandstone 
Tipam fm 

Baba guru fm Shiyali Surma member 

Traksvar fm Kovilappal fm  

Oligocene 
Dadhar fm/ 

tarapur shale 
Niravi sandstone 

Barail 

group 

Moran fm 

Tinali fm 

Eocene 
Kalol fm Pandanallur fm Kopili fm 

Karaikal shale  
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Kadi 

fm 

Yonger 

cambay 

shale 

Sylhet 

fm 

Prang 

member 

Narpug 

member 

lagadong 

member 

paleocene 

Older cambay 

shale 

U.Kamalapuram 

fm 
Langpar fm 

Razole 
L . kamalapuram 

fm 
Basement 

Olpad fm 

M
E

S
Z

O
IC

 CRETACEOUS 

Upper 

Decan traps 

Tirupathi sand 

stone 

Porto novo shale 

Rajmal traps 

 

Nannilam fm 

lower 
Rahavapuram 

shale 

Kuduvasl shale 

Bhuvanagiri 

shale 
Supra-

panchet fm 

 

Dubrajpur 

fm 

Sattapadi shale 

JURRASIC upper 

 

Gollapalli fm red 

bed 
Andimadm fm 

  
Panchet fm 

TRIASSIC  Mandapeta fm  

P
A

L
E

O
I

C
 

PERMIAN  
Kommugudem 

fm 
 

Raniganj fm 

Barren 

measures 

P
R

O

T
E

R

O
Z

O
I

C
 

PRECAMBRIAN  Draksharmafm  
Barakar fm 

talchir 

   basement basement basement 

VI. INDIA RESOURCE ASSESSMENT 

 Cambay Basin 

The Cambay Black Shale has resource concentrations of 228 Bcf/mi2 of shale gas in its 580mi2 dry gas prospective area; 170 

Bcf/mi2 of wet gas and 19 million barrels/mi2 of condensate in the 300mi2 wet gas/condensate prospective area; and 80 million 

barrels/mi2 of shale oil (plus associated gas) in the 1,060mi2 oil prospective area. Within the overall 1,940mi2 prospective area for 

the Cambay Black Shale in the Cambay Basin, we estimate a risked resource in place of 146 Tcf for shale gas and 54 billion barrels 

for shale oil. Based on moderate to favorable reservoir properties, we estimate that the Cambay Black Shale has 30 Tcf of risked, 

technically recoverable shale gas and 2.7 billion barrels of risked, technically recoverable shale oil, Tables 4 and 5. 

 Krishna-Godavari Basin  

The 8,000mi2 prospective area of the Permian (Kommugudem) and Triassic (Mandapeta) Shale in the Krishna-Godavari Basin is 

limited to the four grabens (sub-basins). The Permian-Triassic Shale has resource concentrations of 205 Bcf/mi2 in the 3,000mi2 

dry gas prospective area 58 Bcf/mi2 of wet gas and 6 million barrels/mi2 of condensate in the 3,900mi2 wet gas/condensate 

prospective area and 18 million/mi2 barrels of oil (plus associated gas) in the 1,100mi2 oil prospective area. Within the overall 

prospective area, the Permian-Triassic Shale of the Krishna-Godavari 

Basin has risked shale gas in-place of 381 Tcf, with 57 Tcf as the risked, technically recoverable shale gas resource. In addition, 

we estimate a risked shale oil in-place for this basin of 20 billion barrels, with 0.6 billion barrels as the risked, technically 

recoverable shale oil resource, Tables 4 and 5. 

 Cauvery Basin  

In the 1,010mi2 prospective area of the Cauvery Basin, the combined Andimadam Formation and Sattapadi Shale have an average 

wet shale gas resource concentration of 120 Bcf/mi2 and a shale condensate resource concentration of 30 million barrels/mi2. For 

the combined Andimadam Formation and Sattapadi Shale in the Cauvery Basin, we estimate risked shale gas in-place of 30 Tcf 

and risked shale oil in-place of 8 billion barrels.  

Of this, 5 Tcf of shale gas and 0.2 billion barrels of shale oil are the risked, technically recoverable shale resources. 

 Damodar Valley Basin 

Using the geologic characteristics discussed above, we estimate that the Barren Measure Shale in the Damodar Valley Basin has a 

wet shale gas resource concentration of 63 Bcf/mi2 and a shale condensate resource concentration of 12 million barrels/mi2. Risked 

shale gas in-place is estimated at 27 Tcf, with the prospect area risk factor recognizing the significant faulting present in the basin. 

We estimate 5 Tcf of risked shale gas may be technically recoverable from the Barren Measure Shale in the Damodar Valley 
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Basins. In addition, we estimate risked shale oil in-place of 5 billion barrels, with 0.2 billion barrels as the risked, technically 

recoverable shale oil resource.  

 Other Basins, India 

 Upper Assam Basin 

The Upper Assam Basin is an important onshore petroleum province in northeast India. The basin has produced oil and some 

associated gas, mainly from the Upper Eocene-Oligocene Barail Group of coals and shales. In general, the TOC in the lower source 

rocks ranges from 1% to 2% but reaches 10% in the Barail Group. These source rocks are in the early thermal maturity stage 

(beginning of the oil window) in the bulk of the Upper Assam Basin. Although the shales may reach thermal maturity for oil and 

gas generation in the deeper parts of the basin, toward the south and southwest, no data confirming this assumption exists in the 

public domain. The reported thermal maturity of the Barail Group Shale ranges from Ro of 0.5% to 0.7%, placing these shales as 

immature for oil. While the shale may reach the oil and wet gas window in the very deepest portion of the basin, the measured 

vitrinite reflectance is reported at only 0.7% at a depth of 14,800 ft. 

 Pranhita-Godavari Basin 

The Pranhita-Godavari Basin, located in eastern India, contains thick, organic-rich shales in Permian-age Jai Puram and Khanapur 

formations. While the kerogen is Type III (humic) and thus favorable for gas generation, the 0.67% Ro indicates that the shales 

are thermally immature. 

 Vindhyan Basin 

The Vindhyan Basin, located in north-central India, contains a series of Proterozoic-age shales. While certain of these shales, such 

as the Hinota and Pulkovar, appear to have sufficient organic richness, no public data exists on their thermal maturity. 

 Rajasthan Basin 

The Rajasthan Basin covers a large onshore area in northwest India. The basin is structurally complex and characterized by 

numerous small fault blocks. The Permian-age Karampur Formation is the primary source rock in this basin. While the source rock 

is Type III and classified as mature, only limited data are available on the reservoir properties of this shale.  

VII. RESULT 

If the excavation and production of shale oil and gas is continued then we can reduce the importing of oil from the other countries. 

Thus the economic can be waked from the downstream strategy. Thus by excavating the shale oil and gas from the basin can lead 

a fore step to the growth of nation. The modern technology would surely yield the growth of shale oil and gas from world.  

By the start of the shale oil production from India we can reduce the importing of fuel from other countries of with high price. So, 

our modern technologies in hands with ONGC and geological men’s we can hope for the production of fuel oil and it will enhance 

the industrial growth. shale gas has potential but it is not the silver bullet which will resolve India’s energy crisis tomorrow. And 

although we need a policy around shale gas, it needs to be holistic and we should incorporate lessons learned from the experiences 

of other countries (USA and UK) that are further ahead. Understanding the challenges they faced around water, investment 

incentives, land, etc. will allow us to create a more robust policy for India which will sustain over the long term. Moreover, 

everyone following the new developments in the Shale gas industry knows about its importance in the future. Shale gas is definitely 

an opportunity; if harnessed effectively, can bring about a change in the energy mix of the country. The effects of shale gas can be 

far reaching and therefore it needs to be given adequate importance. There are some kinks and considerations that need to be 

worked out before the shale gas takes off economically. The industry and the government need to work together to come up with 

a shale gas exploration policy that not only encourages foreign investment but also encourages domestic economic growth. 
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