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Abstract 
 
Rock-eval data, petrophysical evaluations, and core descriptions from the Mesoproterozoic Kyalla and Velkerri Shales (1.4 Ga) in the 
Beetaloo Basin, Northern Territory, Australia, exhibit very favorable characteristics for the production of oil and gas. The Kyalla and 
Velkerri shales are composed of medium- gray to black, organic-rich, laminated shale, interbedded with thin siltstone and very fine-grained 
sandstone, deposited in shallow- to moderate-depth marine environments. In some parts of the Velkerri and Kyalla shales there are what 
appear to be vertical, trace fossil burrows. The cores are commonly oil-stained. Organic matter is composed of liquid-prone, types I and II 
kerogen. Maximum cumulative thickness of these liquid-prone shales is 1600 m. Total organic carbon (TOC) values range from 2 to 8 %. In 
particular, the middle Velkerri Shale (~300 m thick), the most organic-rich part of either shale interval, has an average TOC of 3.96 %. The 
calculated average original TOC in the middle Velkerri is 5.82 %. The present-day hydrocarbon index (HI) for the middle Velkerri is 281 
mg HC/g TOC, and the calculated original HI is 425 mg HC/g TOC. Tmax data indicates that the Kyalla and Velkerri Shales range in 
thermal maturity from immature to over-mature. The top of thermally mature Kyalla and Velkerri occurs at a depth of about 350 m and the 
top of thermally over-mature Kyalla and Velkerri occurs at a depth of about 1500 m. Open hole logs indicate an increase in gamma ray and 
resistivity along with density and sonic porosity over intervals of elevated TOC. A linear relationship established between TOC and density 
porosity accounts for about 50% of the increase in porosity. The remaining porosity, with TOC subtracted, is interpreted to represent 
intergranular porosity which may store gas and/or oil and may provide a permeable path for commercial hydrocarbon production. An 
independent assessment of the recoverable gas resources from the Kyalla and Velkerri shales is 23 trillion cubic feet. An assessment of 
recoverable oil from the upper Kyalla Shale is 17.8 billion barrels. 
 
We anticipate acquiring desorption and x-ray diffraction data as well as additional geochemical data from current drilling operations in the 
Beetaloo Basin. 
 

Copyright © AAPG. Serial rights given by author.  For all other rights contact author directly.

mailto:belaw@comcast.net


Samples (Cont.)Samples (Cont.)

B. Law

T.Ahlbrandt

D.Hoyer

AAPG

April 14, 2010



SOURCE  AND  RESERVOIR  ROCK  ATTRIBUTES 
OF  MESOPROTEROZOIC  SHALE,  BEETALOO 
BASIN,  NORTHERN  TERRITORY,  AUSTRALIA

B. LAW, T. AHLBRANDT, D. HOYER1

Falcon Oil and Gas, Ltd.
Denver, Colorado, USA



LOCATION

BRIEF HISTORY

CORES

SHALE PROPERTIES

SHENANDOAH  # 1A WELL

SHALE PROPERTIES

DESORPTION DATA

SUMMARY

OUTLINE



Beetaloo Basin, Australia



SHENANDOAH







Shenandoah 1 – L Kyalla
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SHENANDOAH  #1A

Drilled to 2714 m (8902 ft)
Penetrated Lower-Velkerri
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Desorption Data



Shenandoah #1 (2007) 
Central Beetaloo Basin
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Lower Kyalla Gas Shale (1500-1718M) 
Gas Shows to 1000 Units (11% C1-C5)
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Mid Velkerri Shale CPI Log
A & B Gas Shows to 174 Units (C1-C3)

Core 2
2511-2517 M
Desorbed gas

95.4-125.1
SCF/Ton
Dry GasSw 30-40%

Gas
Gas Shows

Mid Velkerri A

Mid Velkerri B

Lower Velkerri



Beetaloo Shale Properties Shenadoah 1A Well

Sample       Depth (ft)   TOC (%)   Thermal Maturity  (Ro eq)    Desorbed Gas (scf/ton)
Kyalla-1      5263.5        1.13                                                                     66.2
Kyalla -2     5216.15      1.22                            1.76                                 122.7  Ave.= 90.4
Kyalla-3      5225.1         1.1                                                                       82.2
Velkerri-1   8286.3        1.05                                                                     98.0
Velkerri-2   8245.0        2.34                            >3.0                                 125.1  Ave. = 106.1 
Velkerri-3   8251.56      2.08                                                                     95.4

LANGMUIR STORAGE CAPACITY

Sample       Depth (ft)      Storage Capacity (scf/ton)
Kyalla       5217.74 10.78
Kyalla 5226.66 10.40
Velkerri     8240.95 49.83
Velkerri 8247.47 78.17



DESORBED GAS COMPOSITION

Sample   Depth (ft) C1         C2       C3+       O2       N2       CO2       H2

Kyalla     5,216.0      82.27   9.81    6.27       0.0      0.0        0.0        0.0

Kyalla     5,225.9      98.98    0.0      0.0         0.0      0.0       1.02      0.0

Velkerri  8,249.6      92.09    3.65    0.18       0.0      0.0       4.08      0.0

Velkerri  8,253.1      93.75    2.31    0.38       0.0      0.0       3.56      0.0  



VELKERRI – Crushed CORE ANALYSIS vs. LOG ANALYSIS
Log Analysis Model (2511-2517 m)

Velkerri Core;  2511 - 2517 m

Crushed Core Analysis                    Current Log Analysis
(Average) (Average)

Dry Helium Porosity = 4% _PORIG = 4.6%
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Desorption Data Show Adsorbed Gas  
Content(90.4 scf/ton L.Kyalla; 106.1 scf/ton--

Velkerri B) is favorable to  U.S. Shales



Kyalla & Velkerri Shales
Good Gas Content Compared 
to U.S. Devonian Gas Shales

Lower Kyalla  

Mid Velkerri 



CONCLUSIONS

• Shales are 1.4 Billion years old

•Shales are organic-rich (up to 12% TOC with an     

ave. TOC in the Mid. Velkerri of 3.96%.

• Shales are as thick as 1600 m (5,250 ft).

• Shales range from thermally immature to over-

mature and contain liquid-prone kerogen

• Huge potential for both oil and gas.

• Shallow drilling depths



CONCLUSIONS  (Cont.)

• Core-derived gas desorption values range from 66.2 to 
122.7 scf in the lower Kyalla and 95.4 to 125.1 scf 
in the Middle Velkerri.

• Desorption values in the Kyalla and Velkerri sweet spots 
are likely to be much higher than in the core-
derived intervals. 





Shenandoah 1 - Velkerri
Core Analysis   vs.   Petrophysical Model 
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Shenandoah 1- Weatherford  Core Analysis



GAS COMPOSITION



Middle Velkerri Shale
Petrophysics—Altree 2
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Kyalla and Velkerri Shale 
Desorbed Gas Content 

Shenandoah #1A 



Beetaloo Basin Oil
Resource Potential In Billion Barrels



Lower Kyalla Gas Shale (1500-1718M) 
Gas Shows to 1000Units (11% C1-C5)
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Shenandoah 1;   L Kyalla & Velkerri
GRI Permeability / Porosity vs.

Log Model

L Kyalla & Velkerri;  Core Perm vs BVHC
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Shenandoah 1- Weatherford  Core Analysis



Shenandoah 1 
Reservoir Summation – Porosity (PHIE) > 0.05

Depth
(m)

Net Pay
(m)

PHIE SW TOC PORIG HPERM
(md)

U Kyalla 943-1016 51 0.075 0.50 0.024 0.051 0.025

L Kyalla 1570-1670 88 0.075 0.46 0.022 0.053 0.027

Velkerri SS
A & B

2405-2503 37 0.071 0.37 _ 0.071 0.063

L Velkerri B 2514-2557 28 0.072 0.36 0.03 0.042 0.008






