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CORE LABORATORIES, INC.

Special Core Analysis | &

November 12, 1879

Delhi Petroleum Pty. Ltd.
33 King Williem Street
Adelaide, South Australia, 5000

Attention: Mr. J. N. Mulready

-
RECEIVED <,
7 JAN 1980 -

. OF WINES
DE:E, ENERGY
v gECURITY

Subject: Special Core Analysis Study
Namur No. 2, Mudlalee No. 2,
Strzelecki No. 3 Wells
Jurassic Sandstone
Great Artesian Basin \\\\
South Australia
File Number: SCAL-79181-1

Gentlemen:

By letter dated May 4, 1979, Mr. J. N. Mulready of Delhi Petroleum Pty. Ltd.,
requested that Core Laboratories, Inc., perform the following on sandstone
core material recovered from the subject wells: (1) Formation Resistivity
Index Measurements; and (2) Formation Resistivity Factor Measurements at
room conditions and at increasing overburden pressures. Submitted herewith
are the results of the requested analyses. The samples tested are 1itholog-
ically described and identified as to sample number, well name, and depth
interval on Page 1.

Nine plug-size samples, representing depth intervals ranging from 5142 feet
to 6167 feet, were submitted for use in this study. Each core plug was Teached
of salt with methyl alcohol, and dried. Following drying, air permeabilities
and Boyle's law porosities were determined for each of the samples. The
core plugs were then evacuated and saturated with a brine containing 6000 ppm
sodium chloride.

The electrical resistivities of the brine and the nine brine-saturated core
plugs were measured. These measurements were repeated over a period of sev-
eral days until the electrical resistivities stabilized, indicating that ionic
equilibrium within the core plugs had been attdined. Each core plug was
desaturated using a porous-plate cell with a final desaturation point in a
high-speed centrifuge. The electrical resistivities were measured at each
equilibrium saturation attained. The results of the formation resistivity
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Delhi Petroleum Pty. Ltd.
Great Artesian Basin B
Page Two

factor and formation resistivity index measurements at O psi overburden pres-
sure are presented in tabular form on Pages 2 and 3, and in graphical form
on Pages 4 through 13. The formation resistivity index-saturation relation-
ships yield calculated saturation exponents "n" which range from 0.89 to 1.73.
A composite plot of the formation resistivity index-saturation relationships
yields a saturation exponent of 1.43. It is conceivable that the relatively
Tow "“n" values might be due to particular properties of minerals present
within the samples. In order to determine lithological elements in the
formation which might explain these resistivity index results, it is recom-
mended that Delhi Petroleum Pty. Ltd. consider petrographic analyses and/or
mineral content determinations by X-ray diffraction for these samples.

Fach core plug was reprepared for formation resistivity factor measurements
as a function of increasing overburden pressures using the same procedures
as discussed previously. The electrical resistivities of the brine and
the brine-saturated core plugs were measured at room conditions (0 psi
effective overburden pressure) and effective overburden pressures of 200 psi,
1800 psi, and 3600 psi. The results of these formation resistivity factor
measurements are presented in tabular form on Page 14, and in graphical form
on Pages 15 through 18. Using Archie's equation, a cementation exponent "m"
of 1.76 is calculated at 0 psi effective overburden pressure. The cementa-
tion exponent increases to 1.82, 1.88, and 1.91 at effective overburden
pressures of 200 psi, 1800 psi, and 3600 psi, respectively. The samples
exhibit a normal trend of increasing cementation exponents with increasing

overburden pressures.

It has been a pleasure to provide Delhi Petroleum Pty. Ltd. with this study.
Should you have any guestions or require further assistance, please do not
hesitate to contact us.

Very truly yours,
Core Laboratories, Inc.

It Photes

Maryam Mathis
for Duane L. Archer, Manager
Special Core Analysis

MM:mc
7 cc. - Addressee
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CORE LABORATORIES, INC.
Petroleum Reservoir Ergz}zeenhg
DALLAS, TEXAS 75247

Page 1 of 18
File SCAL-79181-1

Company _ Delhi Petroleum Pty. Ltd. Formation Jurassic Sandstone
Well As Noted County
Field Great Artesian Basin State South Australia

Identification and Description of Samples

Sample
Number Depth, Feet Lithological Description
Well: Namur No. 2
2A 5426 Ss, bf, fn gr, mod/indurated, sl/mic, carb stks
21 5446 Ss, bf, ¢rs gr, mod/indurated, s1/vug
48 - B&73 Ss, bf, fn gr, mod/indurated, sl/mic
59 5485 Ss, bf, fn gr, mod/indurated, sl/frac, sl/mic
68 5493 Ss, bf, fn gr, mod/indurated, s1/mic
Well: Mudlalee No. 2
9 5142 Ss, bf, fn gr, mod/indurated, lam
7 5153 Ss, bf, fn gr, mod/indurated
Well: Strzelecki No. 3
10 5591 Ss, bf, crs-med gr, mod/indurated, sl1/frac, sl/mic
8 6167 Ss, bf, med gr, mod/indurated, s1/mic

'mesearalysm,opinims:rim:erpmtatimsmbasedmobsa'vatiomazﬁmtaialsuppliedbyﬁ:dimttom,mfmutmeadmiwadmidmd;l
use, this report is made.. ﬁzinta-pmtatimsm-opﬁzimse)@mssedmp:esmtthebestjudgmtofCawalab:mtmia,lm. (all eryore and cmissions
excepted); but Core Laboretories, Inc. ard its officers and employees, assume Do responsibility and make no warrenty of refresentations as to the produc-
tivity,pmperma’tim,@mfitablmofwoﬂ,gaswcﬂm*mimlwuorsamincawtimwimiﬁdimmisusadcrmiaﬂm.
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CORE LABORATORIES, INC.
Petrcleum Reservoir Engineer[ng
DALLAS, TEXAS 75 247

-

Page 2 of 18
File SCAL-79181-1

Formation Factor and Resistivity Index Data

Resistivity of Saturating Brine, Ohm-Meters: 0.8816 @ 74°F.

Sample Air Permeability, Porosity, Formation Brine Saturation, Resistivity
Number Millidarcies Percent Factor Percent Pore Space Index

Well: Namur No. 2

2A 0.97 13.5 27.1 100.0 1.00
. 86.6 1.13

59.6 1.59

21 81 14.4 33.4 100.0 1.00
28.3 5.86

25.0 6.38

20.5 6.61

18.0 9.00

48 3.3 11.5 51.0 100.0 1.00
60.1 1.90

38.0 3.06

29.8 3.55

16.8 8.24

59 3.0 12.4 37.5 100.0 1.00
96.4 1.09

59.9 2.00

56.3 2.91

29.9 5.16

68 43 15.5 26.0 100.0 1.00
44,2 3.97

37.8 4.88

29.8 5.58

26.2 6.91

Thess analyses, opinimscrinterpretatia\smbasedmobservatimxardmt&rm supplisdbydtdjmttnuim,andfcrdneead@i&t&ﬁerﬁdmﬁxl
use, this report is made— The interpretations cr opinions expressed represent the best judgement of Core labcretcries, Inc. (all errcars ard omissions
excepted); at Core laboretories, Inc. arnd its officers and employees, assume no responsibility and make no wagrenty or representations as to the produe-
tivi'cy,mopaatim,mgofitabluﬁsofmyoil,gaswctba*malwna‘sammczmimwimdﬁdamWisusedmmliedm.
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Petroleumn Reservoir Ergbxeering
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Page 3 of 18
File SCAL-79181-I

Formation Factor and Resistivity Index Data

Resistivity of Saturating Brine, Ohm-Meters: 0.8816 @ 74°F.

Sample  Air Permeability, Porosity, Formation Brine Saturation, Resistivity
Number Millidarcies Percent Factor Percent Pore Space Index

Well: Mudlalee No. 2

7 34 18.5 20.3 100.0 1.00
67.0 2.19
58.3 2.65
49.1 3.31
44.5 4,02
9 19 18.0 21.2 100.0 1.00
78.3 1.58
67.0 2.03
55.8 ' 2.36
48.3 3.33

Well: Strzelecki No. 3

8 94 18.7 20.0 100.0 1.00
44.3 3.97
39.9 4.33
30.3 4.93
27.6 6.34
10 233 18.0 22.2 100.0 1.00
40.3 3.84
36.8 4.33
27.9 5.33
24.8 7.21

These analyses, opinions or interpretations are bzsed an observations and material supplied by the client to whom, and for whose exclisive and confidential
use, this report is made.. The interpretations or opinions expressed represent the best judgement of Core Laboratories, Inc. {all errurs and cmissions
excepted); but Core Laboratories, Inc. and its officers and employees, assume no responsibility and make no warranty or representations as to the produce
tivity, proper cperation, ar profitableness of any oil, gas or other minerel well or sand in commection with which such repart is used or relied upon.
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CORE LABORATORIES, INC.
Petrolzum Reservoir Engireering

DALLAS, TEXAS

Formation __durassic Sandstone

Company__Delhi Petroleum Pty. Lid.

Well Namur No. 2 County

State

Basin

South Australia

Fleld Great Artesian

Sample Number: 21
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Overburden Formation Factor Data

Saturant: Simulated Formation Water

Resistivity of Saturant, Ohm-Meters: 0.8816 @ 74.0 °F.
Effective Overburden Pressure, PSI

Sample Depth, Permeability, Porosity, 0.0 200 1800 3600

Number  Feet Millidarcies Percent Formation Resistivity Factor

Well: Namur No. 2

2A 5426 0.97 13.5 27.1 29.3 33.9 36.2
21 5446 81 14.4 33.4 36.6 44.0 47.0
48 5473 3.3 11.5 51.0 55.0 66.4 72.5
59 5485 3.0 12.4 37.5 43,6 53.4 58.7
68 5493 49 15.5 26.0 30.3 34.1 35.7

Well: Mudlalee No. 2
9 5142 19 18.0 21.2 22.9 25.6 26.2
7 5153 34 18.5 20.3 21.4 23.7 24.5
Well: Strzelecki No. 3
10 5591 233 18.0 22.2 23.8 25.7 26.1
8 6167 94 18.7 20.0 21.5 24.0 24.6

neseamalyses,opinjznsa-intmdmsmbasedmobsewatim admtaialsu;plisﬂbyﬁedjzmmm,aﬂfcrﬁmemluaiwudmﬁderﬁal
use, this report is mde- mimmatianwopmiase@mssedmmtﬁtbestj\ﬁgmﬁofmwm, Inc. (all errore and omiszions
excepted); it Core Laboretories, Inc. and itz officers an:letplcyees,asmmrvsmibﬂityaﬂmkemmty@mtatiaﬁastoﬁem
tivity,;xvpcropcnt".m,@p:ofitabl:wcfmyoil, gﬁmmmuwllwsammmimwimmmmism@mm.
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Effective Overburden Pressure: 0.0 psi
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Effective Overburden Pressure: 3600 psi
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