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Lower Huron Sh., Kentucky

Marcellus Sh., New York

What are gas shales? (Questions 9, 10, 15)





2. … contain very fine organic matter
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Fossil fuels gain 
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Shale resources in the Dnipro-

Donetsk Basin (Questions 1 & 2)

Source Beds



What are gas shales?
• Laminated (fissile)

• Organic-rich (>2.0%)

• With the right type of organic 

matter (mostly Type II kerogen)

• Of proper maturity (>1.3% Ro)

• Contain trapped gas

• Porous, but impermeable

• Brittle, siliceous shale (<40% clay)
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Source Rock Type (I,II,III,IV) 

Total Organic Carbon (TOC) 

Maturity

Organic Porosity 

Inorganic Porosity HC

Filled Porosity 

Net/Gross Thickness 

Mineralogy - Brittleness

Fractures – Ability to Fracture
Reservoir Pressure
Viscosity

Resource 

Generation

Storage

Deliverability

Geological Examination of Cores as Reservoir Rocks

(Questions 2, 3 & 7)



What are maximum and minimum depths, and minimum 

shale thicknesses? (Questions  15-19) 
Gas mature shaly source rock

High richness preferred - 2-3% TOC seems

Sufficient Fracability – possibility to fracture the

Shale Minimum thickness – 20m

Confining elements 

Uplift

Depth: >1000 m, but <5000 m



(Question 22)





Conventional Unconventional

Pad Size                                                 ½ to 3 acres                                                    3–6 acres

Water                                                20,000–80,000 gal.                                        2–9 million gal.

Time to drill                                              1 month                                                         3 months

Hydraulic fracturing                              Sometimes                                                     Always

Laterals                                                         None                                                        4000–5000 ft.

Cost                                                            $200,000                                                     $6–8 million

Production                                            250,000 ft3/day                                        4–5 million ft3/day



(((Question 23)





Resource Assessment (EIA/ARI) (Questions 20, 21)

1. Conducting preliminary geologic and reservoir characterization of 

shale basins and formation(s).

2. Establishing the areal extent of the major shale gas and shale oil 

formations.

3. Defining the prospective area for each shale gas and shale oil 

formation.

4. Estimating the risked shale gas and shale oil in-place.

5. Calculating the technically recoverable shale gas and shale oil 

resource.



GIP (free gas in place/acre) =  [43 ,560 * A h ɸ ( Sg )]/ Bg where Bg = 
0.02829zT/P

A = Area in acres
H = net thickness of organically rich shale
ɸ = porosity
Sg = fraction of porosity filled with gas 

instead of oil or water
Bg = gas volume (ideal compressibility factor 

vs non-ideal situation)
P = pressure
T = temperature
Z = gas deviation factor

The above data are combined using established 

PVT reservoir engineering equations:
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High TOC in Marcellus
concentrates

potassium-40 isotope, visible

as high radioactivity (100 to

300 units) on gamma ray log.

• Gamma ray count

correlates

reasonablywith

TOC.

• The Beaver Meadow #1

well has approximately

150 feet of organically rich

(TOC >3% by wt.) shale.
Source:J.Reed,
2008



Adsorbed gas in-place = Gc = (VL * P) / (PL + P)

VL = Langmuir volume (a function of thermal maturity  & organic richness)

P = Reservoir pressure
PL = Langmuir pressure (PL) is a function of how readily the adsorbed gas on the organics 

in the shale matrix is released as a function of a finite decrease in pressure.

 



Risk Factors
• Play success probability (basin history)

• Prospective Area Success (Risk) Factor (geologic 

factors) 

Estimating the Technically Recoverable Resource 
(recovery efficiency factor)
• Favorable Oil Recovery. A 6% recovery efficiency factor of the oil in-place is used for 

shale oil basins and formations that have low clay content, low to moderate geologic 
complexity and favorable reservoir properties such as an over-pressured shale formation 
and high oil-filled porosity.

• Average Oil Recovery. A 4% to 5% recovery efficiency factor of the oil in-place is used for 
shale gas basins and formations that have a medium clay content, moderate geologic 
complexity and average reservoir pressure and other properties.
Less Favorable Gas Recovery. A 3% recovery efficiency factor of the oil in-place is 

used for shale gas basins and formations that have medium to high clay content, 

moderate to high geologic complexity and below average reservoir pressure and 

other properties.




