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ESTIMATED MAXIMUM PRODUCIBLE METHANE CONTENT

BY DEPTH AND RANK
(after Eddy, 1982; Saulsberry and others (1996))
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BTU content for eastern
KS Pennsylvanian gases

(projected onto a north-south crossplot)
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Helium content for eastern
KS Pennsylvanian gases

(projected onto a north-south crossplot)
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COAL RANK

(color-coded to coal rank)
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Depth (ft)

T max maturity for

eastern KS strata

(projected onto a north-south crossplot)
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VITRINITE REFLECTANCE
(color-coded to coal rank)
Cherokee & Marmaton Gps.

1T

after Newell (1997)
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STABLE ISOTOPES

(RX_Rstd )
o(x) = * 1000
(Rstd )

where R, is the isotopic ratio of the heavy, rare isotope
versus the light, abundant isotope of the sample

(i.e., 13C/12C, or deuterium / hydrogen)
vs. that of the standard (Rq)

~— usually reported in parts per mil (%0)
If R, < Rqtg, then 6(x) is negative
i I{x : I{std’ then S(X) IS pOSiti“e

EXAMPLE:
if a methane has a &3 C) of -65, then it is isotopically
lighter than another methane that has a &('>C) of -40




EXAMPLE:

if a methane has a

5(13 C) of -58,

then it is isotopically "lighter” in carbon
than another methane that has a

513 C) of -54

if a methane has a

o(D) of -230,

then it is isotopically "lighter" in hydrogen
than another methane that has a

5(p) of -200
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MICROBIAL GAS BY:
CO, reduction
CO, +4H , = CH,, + 2H ,0
* CO , present is dominantly as HCO . dissolved in formation waters

* methanogenic bacteria preferentially reduce 12C0O,, so 13 C-enriched CO

and 12C-enriched CH , results
* microbes do not produce higher-molecular-weight hydrocarbons other

than methane

acetate fermentation
CH,COOH — CH, +CO,

methyl group reduction by dissimilation of acetate
CH3COO'+H+ —> CH, +CO,

* 0D more negative than -300%o
* surrounding water provides only I of the 4 hydrogen atoms incorporated

in methane



GEOGRAPHIC DISTRIBUTION of
ISOTOPIC ANALYSES of GASES

AGE NAME OF FIELD
U. PENN Mill Creek, Schrader

Silver City, Thayer, rewster, Elk City,
M. PENN Mapleton NE, Neosho Falls, Olathe

Clinesmith, Easton, McLouth NW, Pomona,

Sallyards, Welch-Mohr

MSSP Kingston Brewster, Irish Valley, Neosho
Falls, Paola-Rantoul, Tucker.

L. ORD Logsden

eastern KS conventional gas
. (from Jenden et al., 1988)

‘ coalbed desorption gas

GREEN = BIOGENIC
BLUE = MIXED
MAROON = THERMOGENIC

oil & gas

gas




Methane Carbon Isotope vs. Depth
(subsurface)
Cherokee Basin and Forest City Basin
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Wetness of Gas vs. Depth (subsurface)

Cherokee Basin and Forest City Basin
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GEOGRAPHIC DISTRIBUTION of
ISOTOPIC ANALYSES of GASES

AGE NAME OF FIELD
U. PENN Mill Creek, Schrader

Silver City, Thayer, rewster, Elk City,
M. PENN Mapleton NE, Neosho Falls, Olathe

Clinesmith, Easton, McLouth NW, Pomona,

Sallyards, Welch-Mohr

MSSP Kingston Brewster, Irish Valley, Neosho
Falls, Paola-Rantoul, Tucker.

L. ORD Logsden

eastern KS conventional gas
. (from Jenden et al., 1988)

‘ coalbed desorption gas
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oil & gas
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Typical Desorption Characteristics of Montgomery Co. Coals
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Typical Desorption Characteristics of Labette Co. Coals
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GEOGRAPHIC DISTRIBUTION of
ISOTOPIC ANALYSES of GASES

AGE NAME OF FIELD
U. PENN Mill Creek, Schrader

Silver City, Thayer, rewster, Elk City,
M. PENN Mapleton NE, Neosho Falls, Olathe

Clinesmith, Easton, McLouth NW, Pomona,

Sallyards, Welch-Mohr

MSSP Kingston Brewster, Irish Valley, Neosho
Falls, Paola-Rantoul, Tucker.

L. ORD Logsden

eastern KS conventional gas
. (from Jenden et al., 1988)

‘ coalbed desorption gas
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CONCLUSIONS

« maturation increases southward in Forest City and Cherokee basins
« gas content likely increases southward also, perhaps westward into tl

+ some coalbed gases have biogenic component

+ blogenesis more important in updip areas

x separate thermogenic and biogenic production fairways are possible




Regional Trends in Coalbed Gas
Composition and Thermal
Maturation in Eastern Kansas:
Implications for Predicting Quality
and Location of Coalbed Gas

Kansas Geolog.ical Survey,
University of Kansas,
Lawrence, KS




