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HGS Northsiders 
Luncheon Meeting 

Tuesday, May 15, 2007
Crowne Plaza Hotel (formerly Hotel Sofitel)  • on Beltway 8 near IAH airport
Social 11:15 a.m., Luncheon 11:30 a.m.

Cost: $30 Preregistered members; $35 non-members & walk-ups

The HGS prefers that you make your reservations on-line through the HGS
website at www.hgs.org. If you have no Internet access, you can e-mail reserva-
tions@hgs.org, or call the office at 713-463-9476 (include your name, e-mail
address, meeting you are attending, phone number and membership ID#).

H
G

S
N

or
th

sid
er

s
L

un
ch

eo
n

M
ee

tin
g

Thermodynamic equilibrium is a fundamental characteristic

of a catalytic reaction sustained over time. The proposal that

natural gas is largely catalytic (Mango, 2000) would suggest that

natural gas should be at or very close 

to  thermodynamic  equi l ibr ium,

particularly when gas resides in active

reservoirs over geologic time. In the

Gulf of Mexico, deltaic reservoir rocks

with interbedded marine shales  (Paine,

et al. 1968) show high levels of catalytic

activity in our laboratory experiments.

If equally catalytic in the subsurface,

their gas compositions should be near

thermodynamic equilibrium K (T) for

reservoir temperatures T according to:

([C2]2 / [C1][C3]) = K (T)         (1)

This proved to be the case for the 64 gas deposits published in

Paine, et al. (1968). Since the equilibrium compositions corre-

sponded to reservoir temperatures, they suggest in situ catalytic

oil-to-gas at reservoir temperatures. We estimate >> 109 years to

attain equilibrium thermally at these temperatures, and < 106

years catalytically and therefore must rule out in-reservoir ther-

mal cracking as the source of equilibrium.

There is now substantial evidence that non-biogenic gas is large-

ly catalytic as opposed to thermogenic. Thermal cracking is

inherently a low-methane process, typically yielding gas with

between 30 and 60 % wt CH4 (C1-C4), while natural gas is

rarely found with this composition and more typically contains

~ 85% CH4, the composition of catalytic gas generated in

marine shales. One hypothesis for the discrepancy is that gas is

somehow fractionated between source and reservoir (Price &

Schoell, 1995; Snowdon, 2002). Although methane enrichment

can be obtained through physical fractionation, thermodynamic

equilibrium cannot. Because gas compositions from thermal

cracking are far from equilibrium, it is impossible to explain

deltaic gas compositions at equilibrium without invoking robust

catalytic intervention. n
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Catalytic Gas in Deltaic Basins

There is now substantial 

evidence that non-biogenic gas 

is largely catalytic as opposed to 

thermogenic … gas compositions

should be near thermodynamic

equilibrium … for reservoir 

temperatures.”




