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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 11
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.
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Two Thick Organic Rich Shales -

Thick Self-Sourcing Reservoirs

Kyalla Shale

» Up to 800 Meters Thick

o TOC 2-3%, Thin Intervals to 9%

» 0il-Prone & Currently in Oil Window
» Highly Fractured

Velkerri Shale

» Up to 800 Meters Thick
o TOC Up to 12%

» Mature for 0il & Gas

* Gas Shale in BCGA
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« Jamison #1 Core—1640M
FALCON™ Lower Kyalla Shale

TOC 2.14%
sl Tmax 461° C.
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\_\\\ DEPTH vs. TOC - VELKERRI SHALE
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Drilled to 2714 m (8902 ft)
Penetrated Lower-Velkerri
Two Cores Recovered Kyalla & Velkerri
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I\ Shenandoah #1 (2007)
FALCON Central Beetaloo Basin
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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
Kvalla-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
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DESORBED GAS COMPOSITION
Sample Depth (ft) C1 C2 C3+ 02 N2 (CO2 H2
Kyalla | 5,216.0 | 82.27/ 9.81| 6.27 | 00| 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| 0.0f 0.0 | 3.56| 0.0
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JFALCON Log Analysis Model (2511-2517 m)
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Velkerri Core; 2511 - 2517 m

Crushed Core Analysis Current Log Analysis
(Average) (Average)
Dry Helium Porosity = 4% _PORIG = 4.6%
Water Saturation = 76%
Bulk Volume Water = 3% _BVW =2.5%
Gas Filled Porosity = 1% _BVHC=2.1%
Dry Grain Density = 2.696 g/cc Grain Density= 2.71 g/cc

Velkerri Sweet Spot; 2546 - 2557 m

No Core Data _PORIG = 5.6%
_BVW =2.7%
_BVHC =2.9%
Grain Density=2.71 g/cc
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CONCLUSIONS
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*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
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~ « 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.
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° All JIP Wells

¢ Published GRI Data
BDoraMartin No.1H
©STS No.1




M
sz}I:QQN\

SN

TSXV: FO

| SapeD [ Degh | Cf | C2 [ C3 [ G4 )ooCA | 5 [ o5 [ CB | CT | 02 [ N2 [COZ| K |Tod|
|t |wolf [ oof | mof ] ool | mof ) molf | mof | omof ) nof | mof | eolf | ol | mof ] molf

| Mife] | G20 | 0RI07 | (OGBY | 0S| 022 | 00113 | 00RS | 00000 | 000D | 00000 | 0000 | OO00D | OOTE | 00000 | 10000
| Mifbd | G160 | 04GR | (0000 | 00000 ) 0000 ) 000 | 00000 | GOLD | 0000 | 0000 | 0000 | OOOND | OO0 | 00000 | 1.0000
| MiobG | 8MA | 04009 | (0360 | O0W4 ) 0002 | 00C2 | 00000 | GODOD | 0000 | 00000 | 00000 | OOOOD | D408 | 000X0 | 10000
| Wit | 8O [ 04vE ) 007t | DO | DOOMO | DOOOD | D0NOD | 0000 | DOUOO | DOOOD | 0N | 0000 | D03 | 00U | 0000




: a((

FALCON

O1L & GAS LTD

DCAL _VSAND PAY05_70 DST RM RW75F (&MNOR PEF ) TGAS
\\ -2 8 0 1] 23 3| |0 8/[0.001 md 1000] |0.01 10| |0 50| [0 10 |1 100000
TSXV: FO A

. VSHSM TGAS _ToC HPERM SG (&MINV ) NEU Cc1
11 1000000| [0 © “viv  ©0.16||0.001 _md 1000 |1 1000| [0 50| [0.45 -0.15| [1 100000

BVWIRR CPERM &RMED ) PORSLS PORDLS c2
1 DEC 0] 0.4 0 Omﬁ md ’000 1 1000/ [0.5 0] [0.5 viv o] 11 100000

BVW RT DTCO RDEN (. C3)
DEC PERM 1000] |1 0 0 /cc 000
3| 4’

I

1000 195 95
Il 2 [ = EINE: Bl

E
=
=
=
E
3
g;

Tk bl ol AT

e i . 1

G L




,c\‘
FMQQN,\

TSXV: FO N

S [
L ] omf | omif | o | omf | owf | omf | omf | omf
LR | BT | W0 | oo | 00 | oo |

4 148
| 4ms | g [ (o |0 [ ol [ 00 [ 00 [ W [ 00 [ (00




; n\

LCOE\

F()II & GAS LTD

TSXV: FO

SN

\
{!

P Falcon Oil and Gas
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BEETALOO BASIN - Australia
Mid Velkerri Oil and Gas Zones
Qil Area in Green

Gas Area in Red

0
———_——

METERS

CONTOURS
Top of Mid Velkerri_A computed
Top of Mid Velkerri_A computed.GRD
Contour Interval = 100

I

REMARKS

Polygon: Mid Velkerri Gas
1,166,795.5 (ACRES)

Divide by 640 => 1,823 poss loc
Polygon: MidVelkerriOil

Total Oil area 3,881,828.79 (ACRES)
Divide 640 => 6065 possible locations

By: S. Wager

March 22, 2010

10,441 20,882 31,323 41764 52205 62646

|

%




: a((

Fé%s;@‘

TSXV: FO SN

Top | Bottom | Air-Dry | LostGas | Lost Gas MEE?’;;'E[I Erg:l;ed Lost Gas HEE‘;M Crgsﬁl;ed TG”;:'
Depth | Depth | Weight | Time | Fraction Content

Fraction | Fraction Content | Content | Content

feet feet g hours % % % scfiton | scfiton | scfiton | scfiton

LOWer K!alla shale
445681 520071 | 520669 | 61670 | 1086 | 3688 4004 | 2308 | 244 ik 153 66.2

44505-2 221255 | 521054 | o1030 | 110e | 3207 | Hey | 478 | 3 315 a8 | AT
44360-3 22030 1520038 | 02080 | 123 | M | ¥ | W80 | X3 A7 21 822
Average 321309 | 921604 | 61393 | 1103 | 3360 | 3 | 39 | 300 206 08 | W4

Sample [D

Velkari B Shale

443004 823050 | 824049 | 44800 | 1285 | 4082 | 4070 | 1838 | 40 31 180 | Gl
443695 24000 | 824705 | 47l | 1297 | 533 | 3045 | 1819 | GoT 31 02 | 1251
443600 420262 | 820301 | 450 | 1309 | 2546 | 1316 | 8139 | 3 126 W | Bd

Average 024606 | 824700 | 4760 | 1297 | 3990 | 240 | MW | 4T 302 323 | il6d
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Reservoir Unrisked Undiscovered Oil-In- Unrisked Prospective
Place (Bsth) (Recoverable) Oil Resources (Bsth)
oW | Best | High ‘ Low | Best | High
rayfield 0040 | 008 | 018 0005 | 0010 | 0018
mison 200 | 190 | 16402 080 | 13 | 2183
Conventional Subtotal | 8,269 \ 12008 16,550 \ 0805 1347 | 24T
Uoper Kyalla Shake O w4 | w9 | %0 | 13 78 274
ale Oil Subtotal 1214 1809 60 113 118 | 274
Total Oil Resource Within

The Beetaloo Basin | 13967 19291 2125 1211 1945 | 2997
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Shenandoah 1; L Kyalla & Velkerri

GRI Permeability / Porosity vs.
Log Model

L Kyalla & Velkerri; Core Perm vs BVHC

.......I + SHENANDOAH 1
* SHENANDOAH 1
+ SHENANDOAH 1

PERM GRI fi@fod
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o All JIP Wells
EDora Martin No.1H
©STS NoA
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Shenandoah 1
Reservoir Summation — Porosity (PHIE) > 0.05

U Kyalla 943-1016

L Kyalla 1570-1670

Velkerri SS 2405-2503
A&B

L Velkerri B 2514-2557
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BEETALOO BASIN - Australia
A L C ON Top of Moroak Contour Map
F Red: L. Kyalla Gas Zone

O1IL & GAS LTPD

Green: L. Kyalla Oil Zone
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0 14892 29784 44,676 59.568 74,460 89.352
METERS

CONTOURS
Moroak Depth Grid-meters.txt
MOROAK DEPTH XYZ.GRD

Contour Interval = 50

Broadme

By: S. Wager
March 4, 2010
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