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The Alpha path to gas differs from the tradi-

tional thermogenic path in almost all respects.  

It is a catalytic process controlled by a suite of 

transition metals and their carbon co-catalysts.  

Alpha Gas forms chaotically, at low tempera-

tures1, it is constrained to thermodynamic equi-

librium2, and progresses to dry gas (methane) 

over time3.  

These properties are duplicated in the 

production of unconventional gas from source 

rocks.  However, there are large variations in 

levels of activity and in types of activity.  They 

reflect different compositions of transition 

metals and co-catalysts.  No two shales are 

exactly alike in the gas they generate and in 

their dynamics of generation.  

Most unconventional gas compositions 

progress to dryness over time (Fig. 1), but not 

all.  Some are displaced from equilibrium under 

gas flow, return to equilibrium on shut-in (Fig. 

2), others do not.  All  % composition vs. time 

plots fit sigmoid curves reflecting autocatalytic 

gas generation (Fig. 3). 

The differences in properties across shales 

are dramatically illustrated in molecular probe 

experiments5.  Cretaceous Mowry Shale 

shows high sensitivity to a C3 probe while 

Devonian Bakken and Marcellus Shales show 

no sensitivity whatsoever.  Mowry Shale thus 

contains a catalytic element not present in 

Bakken and Marcellus Shales.

About Alpha Gas

Figure 1.  The approach to dry 
gas over time in unconventional 
gas produced from Barnett 
Shale (Ft Worth Basin).  The 
line through the data is the 
sigmoid regression line (r2 = 
0.99) (Fig. 3).

Figure 2.  The displacement 
from equilibrium under gas flow  
in gas produced from Barnett 
Shale (Ft Worth Basin).  Q is 
the quotient (C1)*(C3)/(C2)2. Q 
was near thermodynamic equi-
librium under closed conditions 
and removed from equilibrium 
before and after shut-in.  The 
drift from equilibrium after 
shut-in is sigmoid.

Figure 3.  The sigmoid curve 
that characterizes autocataly-
sis, where 

y = 1/ (1 + e-at)
The embedded % Methane 
curve (Fig. 1) is sigmoid reflect-
ing the upper half of the full 
curve in the figure.
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Where does the catalysis come from?  The 

catalytic agents are likely transition metals contained in 

source rocks deposited in organic-rich anoxic sediments.  

These metals may have been components of bacterial 

enzymes such as hydrogenases containing zero-valent 

iron and nickel that were preserved under the anoxic 

conditions of diagenesis.

Why hasn't Alpha Gas generation consumed 

all subsurface kerogen? We believe gas pressure 

controls generation and therefore conversion to gas.  

There is probably a critical gas pressure above which 

conversion to gas ceases altogether.  The catalyst will 

remain dormant so long as the pressure remains above 

critical.  The catalyst becomes active again once the 

rock is drilled and pressure falls below critical.  Rates of 

generation will then increase exponentially with falling 

pressure to some steady-state level where it can remain 

constant throughout production.

How do active metals survive over geologic time?  

We believe they achieve thermodynamic equilibrium 

with their chemical environments, probably during early 

diagenesis.  They are thus 'minerals' in stable low-energy 

states immune to chemical change.

What role does maturity play in Alpha Gas 

generation?  Time and temperature (maturity) are 

the critical variables in thermogenic gas generation.  

Pressure is the critical variable in Alpha Gas generation.  

The catalytic process is independent of time and 

relatively insensitive to temperature.  Temperature 

history, which is critical in thermogenic gas generation, 

is irrelevant in catalytic gas generation.  A rock will 

generate catalytic gas at pressures below critical 

irrespective of temperature.  However, it will generate 

at higher rates at higher temperatures.  The important 

variables in Alpha Gas generation, in decreasing 

importance are activity, pressure, hydrocarbon charge, 

temperature, and time.  

Property Catalysis Thermolysis Desorption Lab Evidence Field Evidence

Equilibrium2,*  

(Fig. 2)
Yes No No Yes Yes

Wet à Dry Gas3  

(Fig. 1)
Yes No No Yes Yes

Sigmoid Curves** 

(Fig. 3)
Yes No No Yes Yes

Chaotic Dynamics1,3 Yes No No Yes Yes

Low temperature  

generation1-4
Yes No Yes Yes Yes

Oxygen Sensitivity1 Yes No No Yes -

* Thermodynamic equilibrium in methane, ethane, and propane: K = [(C1)*(C3)]/(C2)2

** �Sigmoid curves are typically seen in autocatalytic reactions where rates of reaction are functions of product concentrations.

Properties of Alpha Gas

Frequently Asked Questions about Alpha Gas
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Petroleum Habitats is a geochemical research and  

development firm focused on developing technologies  

to detect, predict and optimize Alpha Gas in  

unconventional gas plays. 

etroleum HabitatsP

Standard Analysis  

��� Measures the level of catalytic activity in source 

rocks and coals (< 5 grams of cuttings or core chips) 

(United States Patent 7153688, Petroleum Habitats 

LLC). An Activity Log (μg gas/g vs. depth) can also 

be constructed based on multiple sample analyses 

from a single well.

�Report: The relative and absolute yields of C��
1
 through 

C
6
 Alpha hydrocarbons generated under standard 

conditions.  Assessment of a sample's capacity to 

generate Alpha Gas relative to other samples in our 

database.   

Price: $300 per sample

Advanced Analysis

�An in-depth analysis of catalytic properties ��

employing gas generation over time and molecular 

probe experiments.  Recommended for samples 

showing extraordinary levels of activity on Standard 

Analysis. 

�Report: In addition to data from the Standard Analysis, ��

the report includes characterizations of Alpha Gas 

feed store and dynamics, as well as interpretation of 

implications for production.

Price: $500 per sample

ALPHA GAS ANALYTIC SERVICES

TO ARRANGE FOR TESTING OF A WELL 
Call 866.881.2242

Petroleum Habitats, LLC

806 Soboda Court

Houston, TX 77079

866.881.2242

fmango@petroleumhabitats.com

eherriman@petroleumhabitats.com

www.petroleumhabitats.com

Alpha Gas Production Testing and Consulting

��� We employ a series of diagnostics (molecular and 

isotopic compositions, production data) on production 

gas samples to assess the robustness and dynamics of 

catalytic gas generation.  This information serves as 

input to a model that represents Alpha Gas generation 

as an industrial catalytic process (See Alpha Gas as 

an Industrial Catalytic Process) and directs changes 

in production parameters accordingly. 

Applications:��
� 

Initiation of well production:

�analyze gas samples hourly to assess early Alpha 

Gas generation and its potential over time. 
� 

Shut-ins: 

�analyze gas samples before and after shut-ins.  The 

approach to thermodynamic equilibrium on shut-in and 

the fall from equilibrium under gas flow are powerful 

assessments of Alpha Gas generation (Fig. 2).

�Monitoring gas compositions over time:

�gas compositions can change during periods of 

instability thus signaling declines in production rates.  

Gas samples are analyzed during periods of change  

(e.g. pressure) for evidence of reaction instability.  

Price: customized quote depending on project; typically 

starts at $5,000 per well.  


