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the ethane gas is -24.9 to -26.4 per mil w.r.t. PDB in the gas
samples collected in the saturated sodium chloride solution in the glass
bottles at various sites in Sagar and Damoh districts. The occurrence
of rare helium gas in the hydrocarbon rich zone is reported first time
in January 2007 from the tube wells of Sagar district, which were
geochemically and stable isotopically analyzed in the labs of KDMIPE,
Dehradun and NGRI, Hyderabad.  The gaseous hydrocarbon analysis
show the  presence of moderate to low concentration of methane (C1)
1 to 104 ppb, Ethane (C2) -1 to 14 ppb, Propane (C3) 1 to 10 ppb,
i- Butane (i C4) 1 to 9 ppb and n-  Butane (n C4) 1 to 8 ppb in the soil
samples collected from different  locations.     

The isotopic composition of the hydrocarbon gases are governed
by their source characteristics. In case of the thermogenic gases the
maturity of the parent kerogen at the time of gas generation also affect
the isotopic composition of the gas. The migration does not appear to
affect the isotopic signature of the hydrocarbon gases, although due
to diffusion through imperfect seals in a reservoir, isotopically lighter
12C methane may preferentially escape leaving behind isotopically
rich gas in a reservoir. Biogenic and thermogenic gas can be
distinguished based on molecular and isotopic composition. The
biogenic gases are depleted in higher hydrocarbon gas, like ethane,
propane, butane etc. The methane is biogenic gas if the isotopic value
of the δC13  -55%.

 The helium gas in the upper sandstone of Rewa Group of rocks
of the Vindhyan Supergroup are generated from thermal cracking of
U238 (U238-  Pb2O6 + He)  and kerogen. No mixing with any biogenic
gas has taken place after the generation of thermogenic gases.

The result of the soil gas and stable isotopic analysis of Ethane
gas in these samples δC13value are ranging from -24.9 per mill w.r.t.
PDB and -26.9 per mill w.r.t. PDB are indicative that this gas is of
thermogenic origin, which must have been formed at very high
temperature and pressure condition in the deeper horizon of the
Great Vindhyan sedimentary basin of   late Proterozoic (> 600 m.y.)
period.

A rare discovery of the Helium and Petroleum Gas in more
than 54 tube wells in and around Sagar town in Sagar Division (1993
to 2015 period) in the rocks of upper Rewa sandstone of  the Vindhyan
Supergroup. The discovery of the rare gas Helium in hydrocarbon rich
zone in the tube wells in agricultural field in the villages in Sagar
division of  M.P. is a unique finding in rocks of the Vindhyan
Supergroup. The depth of tube wells are varying in 300 feet to 1000
feet. 

On the basis of geochemical and stable isotopic analyses of the
soil, water and gas samples held at Geochemical Lab of KDMIPE,
ONGC, Dehradun and National Geophysical Research Institute
(NGRI)  Hyderabad, it is remarkable to note that  average values of rare
gas helium contents varies from 0.34% to 0.732% along with the 72%
to 99% of methane and ethane, and minor amount of oxygen, nitrogen
and CO2 gases in the hydrocarbon rich zone are recorded. The west
central part of the Vindhyan basin around Sagar area is characterised
by the presence of the helium along with hydrocarbon gas in upper
sandstone rocks of Rewa Group, which was overlain by the Deccan
trap basaltic lava flow, iot6 is acting as trap or cover rocks over these
gaseous sandstone. The occurrence of the various inlier of the Vindhyan
rocks are containing the helium and hydrocarbon gases. Invariably
we do not get the gas during the monsoon period, after the monoson
period, after Nov. every year there is leakages of both the gases coming
from the tube wells. The part of the Vindhyan basin which is not
covered with the Deccan trap basalt, do not have any chances of storing
these gases/rare gases.

The intrusion of the dome structure of Jabera area in Damoh district,
about 140 km east of the study area, must be responsible for the
generation of these gases by fractionation under high temperature and
pressure condition. These gases were formed in the later phase of
folding in the lower, middle and upper Vindhyan rocks. In the gently
folded rocks around Sagar area these gases are contained.

The stable isotopic analysis suggests the stable isotope  δC13  value
for the methane is - 43.6 per mil to - 54.9 per mil w.r.t. PDB and for



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 214
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00467
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 214
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00467
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


