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Dallas Center Ref.INo. 55228

Doug Robinson

Partners in Exploration, Inc.
8499 Greenville, Ave., Suite 106
Dallas, Texas 75231

Re: Bass Basin - Tasmania

Enclosed is a brief report of the petrophysical work done on nine (9) wells in the Bass Basin
of Southern Australia. The report summaries the data availability, data handling, and
interpretation model and procedures used to determine petrophysical answers. The report is
backed up by prints, plots, and digital data delivered under a separate package. This digital
data includes the raw wireline data, edited wireline data, environmental corrections and
transforms, and volumetrics of the interpreted wells,

John T. Watson
Sr. Log Analyst



Field Study of the Bass Basin
Introduction:

The Bass Basin lies submerged, generally less than 100 meters, in the offshore waters of
Australia. The basin is bounded on the north by the Australian mainland of Victoria and to
the south by the island of Tasmania. To the east the small island of Flinders bounds the
extent in that direction as King Island does to the west. Since 1965, over 30 wells have been
drilled in this offshore environment looking for accumulations of oil and gas. While therc
have been several discoveries of both oil and gas, no significant production of hydrocarbon
liquids has begun. There are many zones of hydrocarbons that exist as low to medium gradc
coals, and it can be expected that gas would exist in these coal beds as the coals matured.

A study of nine wells was initiated for the purpose of studying porosity and lithology of the
Bass Basin. The study consisted of analyzing well log data from selected wells. Due to
limitations of the data set only seven wells could be analyzed in detail. These wells generally
had modern logging data sets though some of the data sets came from different logging
companies and different logging tools due to the passage of ume.

The project study was performed on GeoFrame petrophysical software. The data set
consisted of a LIS tape of composited data for the mine wells. The data set had been
prepared by Wiltshire Geological Services of Australia. The well data had been selectively
purged of much of the ancillary wireline data channels such count rates, cable speed, etc.
that would be found on service company data tapes. Also, the LIS files did not contain any
parameter information that would allow complete environmental corrections to be made to
the data. Finally, the data set was found to have been corrected for true vertical depth using
sea level as the reference datum. Thus, all prints of well logs and interpretation plots will be
presented using this datum reference. They will not be on depth with the original plots
made by the service companies, and may or may not agree with published cross-sections of
the basin.

Data Preparation:

The work flow of the project consisted of loading the LIS data and making initial plots to
determine what data was present and what was the vertical extent of the data in each well. A
summary of this collection is found in Appendix A. Examination of the data showed that
the data had not been extensively edited. Thus is was necessary to depth match all of the
curves to a base log. The base log was chosen to be the deep resistivity curve which in this
data base is generally the deep induction channel, "ILI)". The last portion of the edit phase
was to patch some of the data in areas where the readings were noticeably inaccurate.
Primarily, this occurred just below the casing shoe where the logging tools could not make
good pad contact due to severe hole washouts. Also, in the volcanics and in the coal beds,
the logging tools were prevented from reading propetly due to bad hole conditions.

Only a limited set of environmental corrections and porosity transforms were made.
Insufficient resistivity data was available to compute true resistivity, "RT" using the tornado
chart approach. The deep resistivity, usually the deep induction, was chosen for "RT".
Matrix and borehole corrections were applied to the neutron logs. The three porosity tools
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(sonic, neutron, and density) each had porosity calculated assuming sand, lime, and dolomite
matrices. The sonic porosities were calculated using the Hunt-Raymer equation. Total
porosity was calculated from the neutron and density logs, which further allowed the
computation of several transforms including "U" mattix apparent ("UMA"), apparent grain
density ("RHGX"); and resistivity water apparent ("RWA"). Finally, the "SP" was baseline
shifted. A display of several of these computed transforms along with the corrected data
was made and titled "Press Display". This display along with cross-plots is used as the
primary interpretation graphics for model choosing/switching and parameter selection.

Elan Model:

The interpretation is done in GeoFrame's Elan software. ‘This program solves for mineral
and fluid volumes using a system of equations both linear and non-linear. The program
allows for multiple mineral models to exist that can be solved separately and then merged
together based on statistical methods. Five models were chosen for these wells each of
which addressed different mineralogical combinations. In a statistical model such as Elan,
no single tool or measurement is used to calculate a particular volume. The volumes are
calculated based on a best fit method with certain measurements weighted more heavily than
others. For the tools used, the majority of the tool response equations are linear. The
resistivity tool is the exception to this. The non-linear dual water equation was chosen based
on its proven use in sand-shale environments. Finally, a permeability calculation was made.
This permeability should be considered a "index" and not a absolute value since no
calibration data was available. This permeability index should nicely correlate with any
measured perms from cores or flow test.

The permeability computation is based on a perm factor applied to each volumetric
percentage where the summation of these factors plus volume of moveable fluid yields an
empirically derived permeability. The procedure was developed at the Schlumberger Doll
Research Center and is based on the premise that permeability is related to mineralogical
composition. The basic idea is that pore system properties that control permeability in
clastc sediments are strongly interrelated with the mineralogy. Such textural parameters as
grain size, sorting, grain location, cement, and surface area particularly in clay minerals
correlate with permeability as well as porosity. This procedure attempts to draw a
mathematical relationship between the minerals present and their relationship to
permeability. These empirical relationships assume a fixed correlation between mineral
volumes and grain size, sorting, etc. for a given zone, well, or field. The volume and type of
clay minerals found in the Elan analysis have the most control over the permeability
relationship in that they have a large negatve factor applied. Carbonate minerals when
present as cementing material also have a negative impact on permeability.

It was ecasily seen that the wells showed correlateable trends that were consistent with
previous geological studies. Idendfied formations tended to show consistent log data
readings from well to well allowing for general assumptions to be made in model selection
and parameter picking. Computed formation water resistivity, clay content, and to a lesser
extent porosity showed good correlation from well to well.  Volcanics are found in the
deeper section of many of the wells. The volcanics have the least consistent log response
and the least consistent mineral composition. They are characterized by heavy density, high
neutron response, and variable sonic and gamma ray response. A modeled assumption was
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that the volcanics contained some water even though the fluid might not be moveable
(chemically bonded or zero permeability). Resistivity supports this assumption. Reports
have stated that carbon was present throughout the volcanics in varying quantities. Thus the
model was chosen to consist of volcanics, coal or burnt carbon, and trapped water. Tool
responses chosen for the volcanics was selected in zones with the highest resistivity with the
assumption that the least amount of water would be present.

A separate coal model was chosen for the more consistent shallower coals. This model
consisted of coal and ash. The response of the tools to coal was chosen to be that of a
standard bituminous coal. The response to ash was generally chosen to be that of the
surrounding shales. This model makes the assumption that the maturity of the coal is
constant which it is not. Thus the accuracy of the computed coal volume will be affected by
the maturity of the coal. Coals of significantly lower grades will have a computed coal
content larger than probably present. The coal model is a stand alone model which cannot
be mixed with other models, thus the presence of coal is not allowed to exist with other
models such as the sand-shale or primary model.

The third model is a carbonate model. This model addresses zones usually quite thin that
contain a tight carbonate, either limestone or dolomite. The model is another of the stand
alone models. This model was chosen to represent tight, thin carbonate beds that have little
or no porosity. Log responses of some of the tools particularly the resistivity logs have
resolutions greater than the thickness of these beds. A normal interpretation would tend to
show that the formation was tight but did have some intermediate porosity. This model
addresses that thin bed problem.

The foutth model is the principal model for reservoir rock. This model uses all the available
measurements and attempts to solve for the presence of two clays, quartz, limestone
(primarnily as a cementing material), and porosity filled with water and oil. The porosity is
turther broken down into a flushed and unflushed zone, The flushed zone is considered to
contain drilling fluid filtrate and residual hydrocarbon as opposed to formation water and all
hydrocarbons in the unflushed zone. One reason for this approach is that some of the
logging tools read deeply while other do not. The true resistivity measurement sees only the
unflushed zone while the "PEF" channel and the sonic see only the flushed region. Tools
like the density and neutron see a combination of the two zones. This distinction is
important when accumulations of gas are present in the wells. Published material on the
basin make reference to many of the sands being cemented with carbonate material. ‘The
references indicate that dolomite is often the cementing material but limestone is often
present. Log responses tend to indicate a greater proportion of limestone being present in
the sands than dolomite. Since the model would have too many unknowns to solve for both
minerals, limestone was chosen. When dolomite is actually present, the model will show
carbonate material being present, but since the type of mineral is wrong, then the volume of
carbonate will be in error but should not be significant.

The reservoir rock model is not a stand alone model. It can be merged with the shale model
(fifth model). 'The shale model allows for the presence of the two clays plus silt. In this
model silt (quartz based) replaces quartz as one of volumes. No effective porosity is present
in this model. The assumption is made that as shale content increases, the quartz sandstone
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is gradually replaced by a finer grained quartz material. This silt has much the same
properties as that of the quartz sandstone although it would be less permeable.

Model Switching:

Because there are five models defined in this Elan analysis, switching between different
models can become somewhat complicated. The Flan program calculates the results of all
five models for each level. The results from each model are then weighted by logic provided
by the analyst to yield a final volumetric description which may contain percentages from
one or more models. The reservoir rock model described above is the default output model
and is chosen when no other model is found to be mathematically acceptable. The shale
model can co-exist with the reservoir rock model. The program has been setup for this
project to begin allowing the probability of this model to be greater than zero when the total
clay content from the reservoir model is 35%. By the time the total clay content is 50%, the
probability of the shale model is 1.0 and the probability of the reservoir model is 0. Thus
the two models can and do co-exist in shaly sands.

The carbonate model which is a stand alone model is triggered by log data. This model is
switched to a probability of 1.0 when both sonic log data goes below an analyst picked
threshold and density log data goes above a similarly picked threshold. When both logs pass
the logic test, the carbonate model 1s chosen with all other models turned off. The threshold
values for the sonic and density were chosen atbitrarily and are zoned in some of the wells,
however, zones chosen by this model can be readily identified from a visual look at the logs.

The coal model is similar to the carbonate model in that it is triggered by log data. In coals,
the density, sonic, and neutron all yield very high apparent porosity readings. Threshold
values were chosen for these three logging tools such that there were minimal conflict with
tool readings in shales where there could be some confusion between coal-ash mixtures and
areas of high shale content. The greatest chance for error in triggering this model is in areas
of rugose hole and washouts where the logging tools spike towards a high apparent porosity
reading that can confuse the program into selecting the coal model. Many of these washouts
were manually edited to make these zones of bad log readings more representative of the
formation they were trying to evaluate, usually shale.

The volcanics model is turned on and off by analyst interaction. The presence of volcanics
was determined from sample descriptions and mud logs.

Model Exceptions:

As mentioned previously, the wells showed good data correlation. However, two of the
wells due to their age did not have Litho-density tools run. In their place, the standard
compensated formation density were run which yielded a good density log ("RHOB"), but
did not yield a photo-electric effect channel ("PEF"). The Dondu #1 and the Cormorant
#1 well did not have LDT logs but had FDC logs instead. Also, the Cormorant #1 did not
have a compensated neutron log of any type run across its intervals. Since the "PEF"
channel is particularly useful for lithology determination, the models on these two wells had
to be degraded. The primary effect is that it becomes very difficult to accurately solve for
the two different clays and calcite cementing material being present in the reservoir rock
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model. The calcite material was disallowed from the reservoir rock model. Calcite is
probably present in these two wells as a cementing material for the quartz sandstone.
However, Elan displays do not show its presence thus the indication that the wells are
different. Also, the Dondu well did not attempt to solve but for one clay type (Clay #1).
Clay #2 is described as being a denser clay probably containing more iron than Clay #1. Its
presence was not observed in the Dondu well as easily seen in others, thus it was left out of
the model. This allowed the model to be more robust in its solution especially since the tool
set was reduced.

The gamma ray logs on many of these wells do not respond nicely to the sand-shale
lithologies. The gamma ray logs are generally lazy with poor dynamic range between
maximum and minimum values in clean sands compared to pure shales. Many of the zones
also show poor correlation between gamma ray response and shale content. "SP" logs were
available on all the wells and generally provided better dynamic range than the gamma ray
for delineating shale content. However, the "SP" log is much lazier than the other curves
for bed resolution and often misses small lithological changes. The primary thought was to
use both pieces of data in the Elan model to help with volumetric shale determination. Both
tools are allowed in most of the wells. The weights applied to each tool was arbitrary and
was decided on how well each tool correlated to the shale content. These parametets were
often zoned in a given well.

Parameter Selection:

Parameter selection for the Elan models consisted of using theoretical parameters and
parameters determined from log response in given zones. Nuclear properties for sand, lime,
coal, and dolomite generally come from theoretical responses. All parameters for the
different clays come from log responses. Fluid resistivities, "Rw" free and "Rw" bound
come from log responses. All gamma ray parameters came from log responses, Parameter
selection from log responses were made in a manner that attempted to use field wide
parameters whenever possible. Small changes due borehole environments and logging tool
differences can be expected though not sizable.

Neutron, density, sonic, and gamma ray response can be seen in Appendix B for both of the
clays and clean sandstone response in a selected well. Plot #1 is crossplot of density versus
neutron with gamma ray in the Z-axis. This is a discriminated plot to show the areas where
the response is close to or trending to pure values. Clean sands and the shale designated as
Clay #1 cluster nicely while Clay #2 is less tightly clustered.

Plot #2 is a non-discriminated plot of density versus neutron porosity (lime matrix) of the
whole well. The clean sands plot to the north-west and are shaded in red due to their low
gamma ray readings. Coals and washouts are plotting to the far north-east with a varied
gamma ray response. The shales in the well show a somewhat unexpected trend to the
south. This would indicate that the shales are much denser than the sands but due not have
a significantly higher neutron response as might be expected.

Plot #3 is a plot of rho-matrix apparent versus U-matrix apparent. Rho-mattix and U-
matrix apparent are both transformed data used for lithology determination. Rho-matrix
apparent is the density value of the matrix when the porosity is water filled. It is calculated
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by taking a value of total porosity, in this case neutron-density cross plot porosity, and
selecting the density response for the water present. The total density response for the
assumed water present 1s removed from the log response of the density tool and the volume
normalized for the volume of matrix present yielding a density value representative of the
rock, This apparent value is correct only if the porosity is water filled. It is most in error
when the porosity is gas filled. The U-matrix apparent is a transform of “U” which is the
absorption cross-section derived from the “PEF” curve, photo-electric effect. It is
determined in the same manner as the rho-matrix apparent and holds the same assumptions.
The two are used together to give a excellent visual interpretation of the type of rocks
present in the formation. It is important to note on this plot that the clean sands plot on a
2.65-2.66 gm/cc line, however, they do form 2 line and not a cluster. The U-matrix
apparent readings start around 7 for these clean sands and trends upward to as high as 19.
These high “UMA” readings do not correlate in the shale sections or in any sections where
permeability is low or non-existent. This would indicate that even though the mud weight
was light; there was a high barite content in the mud and it has had a major effect on the
“PEF” measurement.

Plots #4-5-6 are continuation of the non-discriminated plots of density porosity (sand
matrix) versus neutron porosity (sand matrix), neutron versus sonic, and density versus
sonic. These plots confirm the general trends seen on the original plots.

Plots #7-8-9 are discriminated plots to show the response in the coals. The plots show good
clustering for the sonic, density, and neutron porosity measurements, but show a very poor
correlation for “PEF”. Again, it is surmised that the poor correlation of the photo-electric
effect in the coal beds is due to the barite content of the mud be present in the cleating
system of the coals.

Plot #10 is a discriminated plot of resistivity water apparent versus gamma ray with the Z-
axis color coded to show three water bearing sands. While not shown on this crossplot,
sands below 2000 meters generally showed Rw values greater than .1 ohm-meter and
trending down to .06 ohm-meter for sands in the 1600-1900 meter range. In this example of
the King #1 well the sand present at 1462 meters exhibits a Rw value of 0.04 ohm-meters.
Again, while not shown, the shallowest sands start to freshen up in their salinity values.
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PPCENIOIX A

STRT.
STOP.
STEP.
CoMP.
WELL.
FLD .
COUN.
NATI.

Channel Name

CAL1
GR
LD
MSFL
SN
SP

M

M

M
Company
Well
Field
County
Nation

226.7712
2358.9998
0.1524

Start

228.45
226.77
237.59
234.70
237.13
236.37

:START DEPTH
:STOP DEPTH
:STEP LENGTH

:Esso Australia Inc.

:Bass 1

tEastern Bass Basin

:Bass Straits

:Australia

Stop

2350.47
2343.45
2347.57
2350.31
2350.92
2358.85

Minimum

6.6374
9.0369
0.27m2
0.4038
0.4563
0.7089

Max imum

6.9549
81.6078
7.8705
1.4024
14.5418
60.6422
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STRT.M
STOP.M
STEP.M
COMP .
WELL.
FLD .
COUN.
HATI.

Company

Well
Field
County
Nation

Channel Name

CALI
T
GR
ILD
MSFL
SN
SP

242.7732
1803.8064
0.1524

Start

247.80
257.86
242.77
251.31
250.24
251.46
249.63

:START DEPTH

:STOP DEPTH

:STEP LENGTH

:Esso Australia Inc.
tBASS 2

:Eastern Bass Basin
:Bass Straits

tAustralia

Stop Minimum
1687.98 9.7412
631.55 103.7275
1737.97 11.3787
1801.67 0.1688
1687.68 -1.9443
1687.07 0.3997
1803.65 36.0531

Maximum

9.7412
113.1900
63.7928
4.6956
1.0153
2.9936
77.0000



STRT.
STOP.
STEP.

WELL.
FLD .

NATI.

M 83.9724
M 3005.0232
M 0.1524
Company
Well
Field
County
Nation
Channel Name Start
CALI 237.13
DRHO 900.07
DT 359.21
GR 83.97
ILD 249.02
MSFL 1280.31
RHOB 894.59
SN 248.56
SP 249.48

:S$TART DEPTH
:STOP  DEPTH
:STEP LENGTH
:Esso Australia
:CORMORANT 1
:Eastern Bass Basin
:0ffshore
:Bass Straits

Stop

3000.45
3001.06
2994 .96
3004.87
3002.89
2011.68
3003.19
3001.37
2997.7

Minimum

6.4313
-0.03%0
47.4916
12.9173

0.3300

0.9400

1.3451

0.3746
18,8443

Max imum

11.1342
0.0872
82.3768
85.0406
6.0165
5.5892
2.5104
8.3265
190.4596
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STRT.
STOP.
STEP.

WELL.
FLD .
COUN.
NATI.

Channel Name

CAL{
DRHO
DT
GR
ILD
NPHI
RHOB
SFLU
SP

M

M

M
Company
Well
Field
County
Nation

82.6008
2938.4246
0.152¢

Start

851.31
856.49
856.03

82.60
856.64
857.25
856.03
856.64
855.12

:START DEPTH
:STOP DEPTH
:STEP LENGTH
:Esso Australia
:DONDU 1
:Eastern Bass Basin
:0f fshore
:Bass Straits

Stop

2928.82
2933.85
2930.65
2930.80
2933.55
2933.40
2934.16
2932.18
2938.27

Minimum

1

. 2284
.0642
52,
10.
L1841
.0394

5601
1744

1.4345

.3364
L3450

Max i mum

12.1990
0.1443
74.3224
65.1497
26.8921
0.1504
2.4522
8.2407
72.4178



81.2292
2225.0398
0.1524

STRT.M

STOP.M

STEP.M

COMP. Company
WELL - well
FLD . Field
COUN. County
NATI. Nation

Channel Name

CALl
CAL2
DEVI
DRHO
DT
GR
GR2
GRCO
LLD
LLS
MINV
MNOR
MSFL
HOSR
HMSR
NPHI
HAZI
PEF
RHOB
ROP
URAN
SP
POTA
THOR

Start

395.
1231.
1209,
1239.

395.

81
1231
81

398.

398.
1239.
1239.

398.

. 1239.
1239.
1239.
1209.
1239,
1239.

133.
1231.

398.
1231.
1231,

02
39
29
01
02

.23
39
.23

o7
o7
01
1yl
07
32
32
01
29
0
0
96
39
a7
39
39

:START DEPTH
:STOP DEPTH
:STEP LENGTH

:SAGASCO Resources Ltd.

:King #1

:Eastern Bass Basin

:Bass Straits

;Australia

Stop

2209.65
2209.80
22164.68
2208.58
2209.65
2202.48
2202.64
2202.48
1241.15
1241.15
2214.52
2214.52
2214.52
2214.52
2214.52
2208.58
2214.68
2208.58
2208.58
2224 .89
2208.58
2214.52
2208.58
2208.58

Minimum

7.9868
7.1290
0.0069
-0.0806
38.1000
5.2415
0.9990
5.2697
0.7806
0.6288
0.4285
0.5768
0.2919
0.4088
0.4478
0.0806
0.0134
0.2384
1.2067
-0.0162
0.0175
-10.6061
0.0100
0.0100

Max imum

L3115
4369
.5648
.045%9
.1205
4398
.8787
3616
.6709
.5026
.8587
.0g78
.2154
.40
L4783
.3595
-4838

3.3539

N

.5478

8.1281

4804
7.
L5347
18.

1238

8231

264015



STRT.M
STOP.M
STEP.M
COMP .
WELL.
FLD .
COUN.
NATI.

Company

Well
Field
County
Nation

Channel Name

CALI
DRHO
DT
GR
ILD
NPH1
RHOB
SFLU
SP

199.6440
2887.8276
0.1524

Start

975.51
983.44
217.17
97t.70
200.56
971.85
971.40
199.64
200.25

:START OEPTH
:STOP DEPTH
:STEP LENGTH
:Hematite Petroleum Pty. Ldt.
:NANGKERO 1
:Eastern Bass Basin
:Bags Straits
tAustralia

Stop

2879.45
2887.68
2884 .47
2882.34
2887.22
2881.58
2880.566
2886.30
2887.22

Minimum

11.4923
-0.0728
45.2663
.3028
2913
L0785
.3193
4662
.5271

o - O O YW

Max imum

L1700
.0040
4260
L6386
.6852

0.2216

. 0606
.3540
83.

3993
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STRY.M 78.6384

STOP. M 3901.5925

STEP. M 0.1524

COMP . Company

WELL. Wellt

FLD . Field

COUN. County

NATI. Nation

Channel Name Start

CALI 413.00
DRHO 1652.47
DT 399.90
GR 78.564
ILD 413.16
MSFL 1652.32
NPHI 1652.32
PEF 1652.32
RHCB 1652.47
SFLA 413.16
SFLU 413.16
sP 413.00

:START DEPTH
:STOP  DEPTH
:STEP LENGTH
:Amoco Australia Petroleum Company
:Tilana #1
:Eastern Bass Basin
:Bass Straits
tAustralia

Stop

3901.44
3898.39
3892.30
3899.31
3898.39
3886.50
3899.31
3898.09
3898.39
3900.53
3900.53
3%900.53

Minimum

W -
S o o

o0 200 O o o

3
[o-]

.5703
.0762
.2500
L0273
.0635
L1162
.0103
.6123
L1914
.2036
1240
.6172

Max i mum

.5200
.0850
.0202
.5469
.6562
.8073
. 1807

4.0898

.2800
4375
.7300
.3203
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STRT.M

STOP.M

STEP.M

COMP_ Company
WELL. Well
FLD . Field
COUN. County
NATIL. Nation

Channel Name

CALI
DRHO
DT
GR
ILD
MSFL
NPHI
PEF
RHOB
SFLA
SFLU
SP
MINV
MNOR

43.1292
3350.8188

0.1524

Start

399.90
1755.65
390.14
43.13
399.90
399.590
1754.73
1755.50
1754.73
399.90
399.90
399.90
399.90
399.90

:START DEPTH
:STOP  DEPTH
:STEP LENGTH

iAmoco Australia Petroleum company Ltd.

Yolla #1

:Eastern Bass Basin

:Bass Straits
:Australia

Stop

3350.67
3350.67
3341.52
3341,22
3350.36
3333.90
3343.66
3350.67
3350.67
3350.36
3350.36
3350.06
1744 .37
1744.37

Minimum

4.8945
-0.1787
35.4679
0.0000
0.0708
0.1226
0.0972
0.6787
1.2109
0.1777

0.1343
58.1250

1.2585

0.0015

Max i mum

9.7734
0.0684
98.8762
37.8125
2.7441
5.0924
0.3818
6.062%
2.0879
2.6094
2.6230
161.9375
2.2839
1.3000
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M
Company
Well
Field
County
Nation

Channel Name

CaLI
DRHO
DT
GR
ILD
NPHI
RHOB
SFLU
sP

91.4400
24437341
0.1524

Start

1340.82
1340.82
1021.08
91.44
898.40
1340.51
1340.82
897.94
897.94

1START DEPTH
:STOP DEPTH
+STEP LENGTH

:Esso Stamdard 0il (Australia) Ltd.

:Yurong #1

:Eastern Bass Basin

:Bass Straits
:Australia

Step

2432.76
2440.84
2438,70
2433.83
2439.31
- 2439.62
2440.99
2437.18
2443.58

Minimum

2.3103
-0.0186
54.6618

9.8454

0.2014

0.0844

1.4406

0.3183
45.4477

Maximum

?.3107
0.1559
86.7066
28.0894
7.0304
0.1484
2.1031
7.6341
78.7593



564C20

Plot #1

0.5

3 X - Formation Density

0.4

N, Y - Neutron Porosity - Limesto

5P b L Z - Gamma Ray

NPHI .LIM (m3/m3)
03
[
L
p P
®
b
-

421 N
‘ Bp !,\ 4
Ea GClay#H
]
o
| !
\\
P 21 22 23 24 25 286 27 2

| RHOB (g/cm3)

0
{ 0 40 80 20 ieaamma Ray (gAPI)

# Points Total: 14667

| Start Depth: 2100 m # Points Plotted: 166

Stop Depth: 1000.05 m # Points Absent: 0

Sampling Rate: 0.075 m # Points Cut: 14510
‘ X Max Value: 276596 g/cm3  #> X Scale Max: 0

X Min Value: 1.22449 g/cm3 # < X Scale Min: 840

Appendix B

[ Y Max Value: 0.780149 m3/m3 # > Y Scale Max: 324

Y Min Value: 0.0806859 m3/m3 # <Y Scale Min: 6
| Z Max Value: 210.522 gAPI # > Z Scale Max: 23

Z Min Value: 5.31042 gAPI # < Z Scale Min: 0

e e >



i From 1(*)0 ta

Plot #2

X - Neutron Porosity - Limeston

22

Y - Formation Density

RHOB (g/cm3)
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Z - Gamma Ray
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‘ NPHI - Lime (m3/m3)
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| 0 20 40 60 80 10012@1%1mGamma Ray (gAPI)

# Points Total: 20000
‘ Start Depth: 2500 m # Points Plotted: 12064
Stop Depth: 1000.07 m # Points Absent: 0
Sampling Rate: 0.075 m # Points Cut: 306
' X Max Value: 0.779692 m3/m3 #> X Scale Max: 340
X Min Value: 0.0815676 m3/m3 # < X Scale Min: 0
‘ Y Max Value: 2.7803 g/em3 # > Y Scale Max: 0
Y Min Value: 1.22451 g/cm3 # < Y Scale Min: 767
I Z Max Value: 214.601 gAPI # > Z Scale Max: 15
Z Min Value: 5.30381 gAPI # < Z Scale Min: 0
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| 0 20 40 60 80 100 120 140 160 Gamma Ray (gAPI)
# Points Total: 20000
| Start Depth: 2500 m # Points Plotted: 12184
Stop Depth: 1000.07 m # Points Absent: 0
Sampling Rate: 0.075 m # Points Cut: 306
1 X Max Value: 44 5158 # > X Scale Max: 205
X Min Value: —-0.00599934 # < X Scale Min: 204
| Y Max Value: 313341 g/om3  #> Y Scale Max: 18
Y Min Value: 1.9075 g/cm3 # < Y Scale Min: 505
| Z Max Value: 214.601 gAPI # > Z Scale Max: 15
Z Min Value: 5.30381 gAPI # < Z Scale Min: 0
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X - U Matrix Apparent

Y - Density (Rho) Matrix Appare

Z - Gamma Ray
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Neutron Porosity — Sand (m3/m3)

’ 0 20 40 60 80 100 120 140 160 Gamma Ray (gAPI)

| Start Depth:
Stop Depth:

Sampling Rate:
‘ X Max Value:

X Min Value:

| Y Max Value:

Y Min Value:

‘ Z Max Value:

Z Min Value:

# Points Total:
2500 m # Points Plotted:
1000.07 m # Points Absent:
0.075 m # Points Cut:

0.78616 m3/m3  # > X Scale Max:

0.125385 m3/m3 # < X Scale Min:

0.868719 m3/m3 # > Y Scale Max:

-0.0793422 m3/m3# < Y Scale Min:

214.601 gAPI # > Z Scale Max:

5.30381 gAPI # < Z Scale Min:
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X - Neutron Porosity - Sandston

Y - Density Porosity - Sandston

Z - Gamma Ray
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# Points Total: 20000
’ Start Depth: 2500 m # Points Plotted: 12005
Stop Depth: 1000.07 m # Points Absent: 0
Sampling Rate: 0.075 m # Points Cut: 306
| X Max Value: 159.41 us/ft #> X Scale Max: 3043
X Min Value: 47.8219 usfft # < X Scale Min: 19
‘ Y Max Value: 0.779692 m3/m3 #> Y Scale Max: 340
Y Min Value: 0.0815676 m3/m3 # <Y Scale Min: 0
| Z Max Value: 214.601 gAPI # > Z Scale Max: 15
Z Min Value: 5.30381 gAPI # < Z Scale Min: 0
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‘ 0 20 40 60 80 100 120 140 160 Gamma Ray (gAP!)
# Points Total: 20000
] Start Depth: 2500 m # Points Plotted: 11902
Stop Depth: 1000.07 m # Points Absent: 0
Sampling Rate: 0.075 m # Points Cut: 306
‘ X Max Value: 169.41 us/t # > X Scale Max: 3043
X Min Value: 47.8219 us/it # < X Scale Min: 19
! Y Max Value: 2.7803 g/cm3 #> Y Scale Max: 0
Y Min Value: 1.22451 g/lem3  # < Y Scale Min: 767
Z Max Value: 214.601 gAPI # > Z Scale Max: 15
Z Min Value: 5.30381 gAPI # < Z Scale Min: 0
[ 2 0m >

X - Sonic Travel Time

Y - Formation Density

Z - Gamma Ray
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| RHOB (g/cm3)
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| 0 40 80 120 1699 (9API)
# Points Total: 2000
’ Start Depth: 2100 m # Points Plotted: 71
Stop Depth: 1950.07 m # Points Absent: 0
Sampling Rate: 0.075 m # Points Cut: 1909
| X Max Value: 276458 g/cm3  #> X Scale Max: 1818
X Min Value: 1.22449 g/cm3 # < X Scale Min: 0
| Y Max Value: 0.667612 m3/m3 #> Y Scale Max: 0
Y Min Value: 0.0806859 m3/m3 # <Y Scale Min: 1082
’ Z Max Value: 141.111 gAPI # > Z Scale Max: 9
Z Min Value: 5.31042 gAPI # < Z Scale Min: 0
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0 40 80 120 159 R (9API)
# Points Total: 2000
Start Depth: 2100 m # Points Plotted: 76
Stop Depth: 1950.07 m # Points Absent: 0
Sampling Rate: 0.075 m # Points Cut: 1909
X Max Value: 276458 g/cm3  #> X Scale Max: 1818
X Min Value: 1.22449 g/cm3  # < X Scale Min: 0
Y Max Value: 152.316 us/ft #> Y Scale Max: 0
Y Min Value: 47.2264 us/ft # < Y Scale Min: 1776
Z Max Value: 141.111 gAPI # >