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Hydrocarbon Source and Reservoir Rocks through Geological Time
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Distribution of Source and Reservoir Rocks
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Craigetal., In Prep [

Proterozoic Petroleum Systems ]
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Craigetal., In Prep [

Palaeozoic Petroleum Systems ]
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Craigetal., In Prep [

Mesozoic Petroleum Systems ]
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Craigetal., In Prep [

Cenozoic Petroleum Systems ]
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Oil and Gas Seeps; Main Drivers for the Early Exploration
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Households in Sadr-E-Kot (Sopore, Kashmir, India) use
gas encountered in the Karewa Formation for Cooking
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Craig et al., In Prep Isotopic Characterization of Kashmir Gas Occurrences




Gas Seep Geochemistry (Bulk chemical & isotopic composition) enil & NGRI

%CH, | %co, | %N, | &3¢ cH, 5D 5'3C Cco, 20 = e
CH, =

Kanthan | 6.2 0.6 83.2 -51.46 -182.0 249

Subathu? (Shallow source) Mixed (Thermo+Bio) CH, enriched (Dry) Gas

213,
87°C carbon dioxide

Geochemical characterization CO,

Geochemical characterization CH,
120 After Whiticar and Faber, 1986
u— Mix/ trans S fp————r— - - - -
| | Thermogenic associated 100 -80 -60 -40 -20
1 00: e Bacterial/ carbonate reduction @ Kanthan D0 methans
| [ Artificial/ bit metamorphic d Dmr’-thanﬁ[o/oo]
-80: -300 -250 -200 -150 -100
© i Il |
§ ]
g -601 Bacterial Gas
O :
®
o\’_g' ol'/assoc.
2 - tey
_20t g - 8as
£
£ mO
| After Whiticar =
(O T —— —_— ———
-450 -350 -250 -150 -50
oD methane 1 1 : (S-;;;clk)
g
Geochemical characterization, CH origin £




Operator/ Company Oil and Natural Gas Corporation Limited (ONGC)
Wells Drilled 34

1950-1960 2

1960-1970 10

1970-1980 5

1980-1990 10

1990-2000 4

2000-2010 3

Oil and Gas Shows 9 wells only

Maximum depth penetrated 6727m, Jawalamukhi

Subathu Group not penetrated in any of the wells



Wells drilled in the NW Himalaya, India
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Research has focused on Neoproterozoic and Cenozoic (Eocene), Conventional
(True and Hybrid) and Unconventional Petroleum Systems in the Himalayan

Foreland Basin- Frontal Fold Thrust Belt.

Neoproterozoic Sirban Limestone Formation and Subathu Group
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Tectono-stratigraphic logs, Sirban Limestone inliers (a & b), Sub-Himalayan Foreland Basin, India
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Naveen Hakhoo,

2013 (Unpublished Thesis)
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Timing of Elements and Processes In the Himalayan Foreland Basin and FTB
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Data From: N.K. Verma et al., 2012; DeCelles et al., 1998b; Hodges et al., 1998; Meigsetal.,, 1995

Institute of Energy Research and Training (IERT), University of Jammu, 2014



Hydrocarbon Source and Reservoir Rocks through Geological Time
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Summary and Conclusions

» Presence of the essential petroleum system elements at multiple
stratigraphic levels through Neoproterozoic to Neogene

» Subathu Gp., Type lll Kerogen, productive dry gas window, excellent
source quality (Thickness: 80-100m, TOC: 4-5%, Ro: c. 1.41)

» Thrust tectonics cardinal to the maturity of shales, expulsion &
retention of hydrocarbons

» Thick shales in inner belt with structures (triangle zones, pop-ups and
duplex) > 3 Ma; prospective drilling targets

» Himalaya merits further hydrocarbon exploration albeit against some,
environmental, technical, Socio-economic & political challenges
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