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Introduction

® Strong interest in Devonian age organic-rich shales of the
northern Appalachian basin.

“Appalachian Basin’s Marcellus — the new target”
-AAPG Explorer (March 2008)

“There’s Gas in Those Hills” NY Times (April 2008)
« Some concern on the potential environmental impact to
shallow groundwater

 Distinguishing the source of natural gas may provide some
Insight into understanding mechanisms associated with
oil/gas operations, if any.



Objective

e Discuss the use of gas and co-produced formation water
geochemistry for identifying the source of natural gas

* Present gas geochemistryfor the northern APpalachian Basin

“Chemical and isotopic tracers of the contribution of microbial
gas in Devonian organic-rich shales and reservoir sandstones,
northern Appalachian Basin”

-Osborn, S.G. and Mcintosh J.C., Applied Geochemistry, 25, pp.
456-471."
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Quantity and Quality of Organic Matter
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Origin of Methane
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Hydrogen Isotopes of Water and Methane
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Evidence for Microbial Methanogenesis

and Sulfate Reduction
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Take Home Message

e General indicators of thermogenic gas:

* Presence of higher chain hydrocarbons (ethane, propane, butane)
greater than 5% combined with,

e Carbon isotope values of methane greater than ~-50%o

e Correlation between reciprocal carbon number and carbon isotope
values of higher chain hydrocarbons

e Genetic and post-genetic considerations:
« Organic matter source (effects carbon isotopic value)
e Oxidation and Diffusion (fractionation of isotopes and gas composition
* Mixing of different thermogenic sources
e General indicators of biogenic gas:
» Relatively Low salinity (less than ~2-4 M ClI)
* Low concentration of alternative electron acceptors (SO,>~1mM)
 High 313C-DIC values (>~+10%0) and high Alkalinity (>~10 meq/Kg)
e Correlation of 6D of methane and co-produiced water
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Results from the Appalachian Basin
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