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1. Introduction

A vertical seismic profile was recorded over three suites, with overlap between
surveys, for the MINERVA-1 well on the 14th and 23rd of March and the 5th of April
1993. The data was processed using the conventional zero offset vertical incidence
processing chain using only the vertical component. Synthetics and a seismic
calibration log were also produced utilising corrected vertical times.

2. Data Acquisition

The data was acquired using the three component seismic acquisition tool (CSI).

A three sleeve 150 cu inch airgun Array firing at 120 bar was used for all runs. Gun
depth was 7 metres below mean sea level. Seven shots per level were taken with
the levels selected by BHPP.

Recording was made on the Schlumberger MAXIS, using DLIS format.

A copy of the field logs is given in the enclosure at the back of this report.

Table 1. Survey Parameters

Elevation of KB 25.3 metres AMSL
Elevation of DF 25 metres AMSL
Elevation of GL 57 metres below MSL
Total Depth 2520 metres below DF
Energy Source 3 airgun array
Source Offset 47 metres

Source Depth 7 metres below MSL
Reference Sensor Hydrophone
Hydrophone Offset 47 metres
Hydrophone Depth 14 metres below MSL
Azimuth of source 50 degrees




3. Sonic Calibration Processing

3.1 Sonic Calibration

A ‘drift' curve is obtained using the sonic log and the vertical check level times. The
term 'drift' is defined as the seismic time (from check shots) minus the sonic time
(from integration of edited sonic). Commonly the word ‘drift' is used to identify the
above difference, or to identify the gradient of drift versus increasing depth, or to
identify a difference of drift between two levels.

The gradient of drift, that is the slope of the drift curve, can be negative or positive.

For a negative drift adrit <0, the sonic time is greater than the seismic time over a
Adepth

certain section of the log.

For a positive drift  agrit > 0, the sonic time is less than the seismic time over a
Adepth
certain section of the log.

The drift curve, between two levels, is then an indication of the error on the
integrated sonic or an indication of the amount of correction required on the sonic to
have the TTI of the corrected sonic match the check shot times.

Two methods of correction to the sonic log are used.

1. Uniform or block shift. This method applies a uniform correction to all
the sonic values over the interval. This uniform correction is applied in the case of
positive drift and is the average correction represented by the drift curve gradient
expressed in psec/ft .

2. AT Minimum. In the case of negative drift a second method is used,
called AT minimum. This applies a differential correction to the sonic log, where it is
assumed that the greatest amount of transit time error is caused by the lower velocity
sections of the log. Over a given interval the method will correct only At values which
are higher than a threshold, the Atmin . Values of At which are lower than the
threshold are not corrected. The correction is a reduction of the excess of At over
Atmin, At-A tmm

At - A tmin is reduced through multiplication by a reduction coefficient which remains
constant over the interval. This reduction coefficient, named G, can be defined as:

drift
G=1+

[ (At-Atmin)dZ

Where drift is the drift over the interval to be corrected and the value J(At- A tmin)dZ
is the time difference between the integrals of the two curves A t and A tmin, only over
the intervals where A t > A tmin.

Hence the corrected sonic: At=G(At- A tmin) + A tmin-



3.2 Open Hole Logs

The sonic log has been recorded from 2520.0 to 465.0 metres below KB. The sonic
log has been edited to alleviate cycle skipping and spiky data. The density log has
also been edited to take into account bad hole conditions.

The gamma ray and calliper logs are included as correlation curves.

3.3 Correction to Datum and Velocity Modelling

The sonic calibration processing has been referenced to mean sea level which is the
seismic reference datum . Static corrections are applied to correct for source offset
and source depth. This involves using a velocity of 1524 m/sec.

3.4 Sonic Calibration Results

The top of the sonic log (465 metres below DF) is chosen as the origin for the
calibration drift curve.

The drift curve is the correction imposed upon the sonic log. The adjusted sonic
curve is considered to be the best result using the available data. A list of shifts used
on the sonic data is given in sonic adjustment parameter report provided in the drift
listings section of the report.



4. Synthetic Seismogram Processing

GEOGRAM plots were generated using 25, 35, and 45 Hz zero phase ricker
wavelets.

The presentations include both normal and reverse polarity on a time scale of 10
cm/sec.

GEOGRAM processing produces synthetic seismic traces based on reflection
coefficients generated from sonic and density measurements in the well-bore. The
steps in the processing chain are the following:

Depth to time conversion
Reflection coefficient generation
Attenuation coefficient calculation
Convolution

Output

4.1 Depth to Time Conversion

Open hole logs are recorded from the bottom to top with a depth index. This data is
converted to a two-way time index and flipped to read from the top to bottom in order
to match the seismic section.

4.2 Primary Reflection Coefficients

Sonic and density data are averaged over chosen time intervals (normally 2 or 4
millisecs). Reflection coefficients are then computed using:

PV, PV,

R=—"""—""r
P v, t PY,

where:

p1 = density of the layer above the reflection interface

po = density of the layer below the reflection interface
v4 = compressional wave velocity of the layer above the reflection interface
v, = compressional wave velocity of the layer below the reflection interface

This computation is done for each time interval to generate a set of primary reflection
coefficients without transmission losses.



4.3 Primaries with Transmission Loss

Transmission loss on two-way attenuation coefficients is computed using:

An= (1 - R12).(1 - Rgz).(1 - R32)...(1 - an)
A set of primary reflection coefficients with transmission loss is generated using:

Primaryn = Rn.An-1

4.4 Primaries plus Multiples

Multiples are computed from these input reflection coefficients using the transform
technique from the top of the well to obtain the impulse response of the earth. The
transform outputs primaries plus multiples.

4.5 Multiples Only

By subtracting previously calculated primaries from the above result we obtain
multiples only.

4.6 Wavelet

A theoretical wavelet is chosen to use for convolution with the reflection coefficients
previously generated. Choices available include:

Klauder wavelet

Ricker zero phase wavelet
Ricker minimum phase wavelet
Butterworth wavelet

User defined wavelet

Time variant Butterworth filtering can be applied after convolution.

4.7 Polarity Convention

An increase in acoustic impedance gives a positive reflection coefficient, is written to
tape as a negative number and is displayed as a white trough under normal polarity.
Polarity conventions are displayed in figure 1.



4.8 Convolution

This the standard procedure of convolving the wavelet with reflection coefficients.
The output of the convolution is the actual synthetic seismogram.

5. VSP Processing

The vertical component of the VSP data was processed using the conventional zero
offset vertical incident processing chain. The following subsections describe the
main aspects of the processing chain.

5.1 Stacking

A median stack was performed on the vertical and horizontal component data. The
surface sensor (hydrophone) breaks are used as the zero time for stacking. The
break time of each trace is recomputed after stacking. At this stage a shot edit is
peformed and levels are selected for calibration of the sonic data and Vsp

processing.

The data quality is excellent with the vertical component stacks displaying a
consistent signature and a high signal to noise ratio.

5.2 Spherical Divergence Correction and Bandpass Filter

A bandpass filter of 5-100 hertz bandwidth was applied and a time varying gain
function of the exponential form :

_(TY

GAIN(T) = (T )

0

is also used (T is the recorded time, T, is the first break time and o = 1.0).

Trace equalisation was applied by normalising the RMS amplitude of the first break
to correct for transmission losses of the direct wave. A normalisation window of 100
millisecs was used (see plot 2).



5.3 Velocity filter

The downgoing coherent energy is estimated using a seven level median velocity
filter. The filter array is moved down one level after each computation and the
process is repeated level by level over the entire dataset. As a result, the deepest
and shallowest levels are lost because of edge effects.

The residual wavefield is obtained by subtracting the downgoing coherent energy
from the total wavefield. The residual wavefield is dominated by reflected
compressional events (plot 3) .

The upgoing wavefield is enhanced by making a median stack of the upgoing
aligned traces using a 5 level filter. The data is now displayed in two way time (plot
4).

5.4 Waveshaping Deconvolution

The waveshaping deconvolution operator is a double sided operator and is
designed trace by trace opening 20 ms before the first break with a window length of
700 ms. The desired outputs were chosen to be zero phase and minimum phase
with a band width of 10-60 hz . Once the design is made upon the downgoing
wavefield, it is applied to the downgoing and subtracted wavefield at the same level.
The upgoing compressional wavefield is enhanced in an exactly analogous manner
to before.

The result of waveshaping deconvolution on the residual wavefield is shown on plot
4. The deconvolution is applied before any coherency enhancement in order to
collapse the multiple sequence of shear arrivals, diffractions or out of plane
reflections.

A corridor stack was computed on the data after zero phase waveshaping
deconvolution by defining a timing window 100 msec wide along the time depth
curve and stacking the data onto a single trace. This trace under normal
circumstances should satisfy the assumption of one dimensionality and provide the
best seismic representation of the borehole. This is displayed on Plot 5 .



5.5 VSP Acoustic Impedance Inversion

The zero phase waveshaping should permit a better interpretation of acoustic
contrast, hence the data used for the inversion has been taken from the VSP after
zero phase waveshaping deconvolution.

The inversion technique is based on entropy minimisation of the reflection coefficient
series. In other words, the algorithm chooses the sparsest sequences of reflection
coefficients as the preferred solution. The low frequency trend is extracted from the
time depth curve such that the inversion technique is achieved without any input
from the logged data.

It is important to point out that the acoustic impedance inversion is obtained without
any input from the logged data. The quality of the inversion can be assessed by the
similarity of the match between the logged impedance and inverted impedance.

In this case there is an excellent tie between logged impedance and inverted
impedance.

Plots 7 and 8 are composite displays of the VSP data, inverted impedance, logged
impedance and synthetic seismograms. These displays are a guide to the tie
between the geograms and corridor stack.

There is an excellent tie between the synthetic seismogram and VSP. There are
some subtle variations on the amplitude of the events. The VSP provides a measure
of the earth filter effect whilst the synthetic makes some very basic assumptions to
approximate the earth filter effect.



A Summary of Geophysical Listings

Five geophysical data listings are appended to this report. Following is a brief
description of the format of each listing.

A1 Geophysical Airgun Report

1. Level number: the level number starting from the top level (includes any
imposed shots).

2. Measured depth from KB: dkb, the depth in metres from kelly bushing.

3. Vertical depth form SRD: dsrd, the depth in metres from seismic reference
datum.

4. Observed travel time HYD to GEO: tim0, the transit time picked form the
stacked data by subtracting the surface sensor first break time from the downhole
sensor first break time.

5. Vertical travel time SRC to GEO: timv, is corrected for source to hydrophone
distance and for source offset.

6. Vertical travel time SRD to GEO: shtm, is timv corrected for the vertical
distance between source and datum.

7. Average velocity SRD to GEO: the average seismic velocity from datum to the

corresponding checkshot level, dsrd .
shtm

8. Delta depth between shots: Adepth, the vertical distance between each level.

9. Delta time between shots: Atime, the difference in vertical travel time
(shtm),between each level.

10. Interval velocity between shots: the average seismic velocity between each
level, Adepth
A tme



A2 Drift Computation Report

1. Level number: the level number starting from the top level (includes any
imposed shots).

2. Vertical depth from KB: the depth in metres from kelly bushing
3. Vertical depth from SRD: the depth in metres from seismic reference datum.

4. Vertical travel time SRD to GEO: the calculated vertical travel time from datum
to downhole geophone (see column 7, Geophysical Airgun Report).

5.Integrated raw sonic time: the raw sonic log is integrated from top to bottom and
listed at each level. An initial value at the top of the sonic log is set equal to the
checkshot time at that level. This may be an imposed shot if a shot was not taken
at the top of the sonic.

6. Computed drift at level: the checkshot time minus the integrated raw sonic
time.

7. Computed blk-shft correction: the drift gradient between any two checkshot

levels (-Adrift ) .
A depth

A3 Sonic Adjustment Parameter Report
1. Knee number: the knee number starting from the highest knee. (The first
knees listed will generally be at SRD and the top of sonic. The drift imposed at
these knees will normally be zero.)
2. Vertical depth from KB: the depth in metres from kelly bushing
3. Vertical depth from SRD: the depth in metres from seismic reference datum.

4. Drift at knee: the value of drift imposed at each knee.

5. Blockshift used: the change in drift divided by the change in depth between
any two levels.

6. Delta-T minimum used: see section 4 of report for an explanation of A tmin.
7. Reduction factor: see section 4 of report.

8. Equivalent blockshift: the gradient of the imposed drift curve.

10



A4 Velocity Report

1. Level number: the level number starting from the top level (includes any
imposed shots).

2. Vertical depth from KB: the depth in metres form kelly bushing.
3. Vertical depth from SRD: the depth in metres from seismic reference datum.

4. Vertical travel time SRD to GEOPH: the vertical travel time from SRD to
downhole geophone (see column 7, Geophysical Airgun Report)

5. Integrated adjusted sonic time: the adjusted sonic log is integrated from top to
bottom. An initial value at the top of the sonic is set equal the checkshot time at
that level. (the adjusted sonic log is the drift corrected sonic log.)

6. Drift=shot time-raw sonic: the check shot time minus the raw integrated sonic
time.

7. Residual=shot time-adj sonic: the check shot time minus the adjusted
integrated sonic time. This is the difference between calculated drift and the
imposed drift.

8. Adjusted interval velocity: the interval velocity calculated from the integrated
adjusted sonic time at each level.

A5 Time Converted Velocity Report
the data in this listing has been resampled in time.

1. Two way travel time from SRD: this is the index for the data in this listing. The first
value is at SRD (0 millisecs) and the sampling rate is 2 millisecs.

2. Measured depth from KB: the depth from KB at each corresponding value of two
way time.

3. Vertical depth from SRD: the vertical depth from SRD at each corresponding
value of two way time.

4. Average velocity SRD to GEO: the vertical depth from SRD divided by half the
two way time.

11



5. RMS velocity: the root mean square velocity from datum to the corresponding

value of two way time.
z'vk,
UI'MS = n
zt,

where v;j is the velocity between each 2 millisecs interval.

6. First normal moveout: the correction time in millisecs to be applied to the two way
travel time for a specified moveout distance (default = 3000 feet).

2
At = /t2+(vX ) —t

A t = normal moveout (secs)

X = moveout distance (metres)

t = two way time (secs)

Vrms = rms velocity (metres / sec)

where:

7. Second normal moveout: the correction time in millisecs to be applied to the two
way travel time for a specified moveout distance (default = 4500 feet).

8. Third normal moveout: the correction time in millisecs to be applied to the two
way travel time for a specified moveout distance (default = 6000 feet)

9. Interval velocity: the velocity between each sampled depth. Typically, the
sampling rate is 2 millisecs two way time, (1 millisec one way time) therefore the
interval velocity will be equal to the depth increment divided by 0.002. It is
equivalent to column 9 from the Velocity Report.

12
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PES00084

This is an enclosure indicator page.

The enclosure PE900084 is enclosed within the
container PE900079 at this location in this
document.

The enclosure PE900084 has the following characteristics:
ITEM_BARCODE = PES00084
CONTAINER_BARCODE = PE900079
NAME = Drift Corrected Sonic for Minerva-1
BASIN = OTWAY
OFFSHORE? = R Y
DATA_TYPE = SEISMIC
DATA_SUB_TYPE = VELOCITY
DESCRIPTION = Drift Corrected Sonic for Minerva-1, By
Schlumberger (Melbourne Log
Interpretation Centre) for BHP
Petroleum, 05 April 1993.
REMARKS =
DATE_WRITTEN = 05-APR-1993
DATE_PROCESSED = 20-APR-1994
DATE_RECEIVED = 16-MAY-1994
RECEIVED_FROM = BHP Petroleum Pty Ltd
WELL_NAME = Minerva-1
CONTRACTOR = Schlumberger
AUTHOR =
ORIGINATOR = BHP Petroleum Pty Ltd
TOP_DEPTH = 551
BOTTOM_DEPTH = 2405
ROW_CREATED_BY = FH11_SW

(Inserted by DNRE - Vic Govt Mines Dept)



PES00081

This is an enclosure indicator page.

The enclosure PE900081 is enclosed within the
container PES00079 at this location in this
document.

The enclosure PE900081 has the following characteristics:
ITEM_BARCODE = PE900081
CONTAINER_BARCODE = PE900079
NAME = Seismic Calibration Log for Minerva-1
BASIN = OTWAY
OFFSHORE? = ¥ Y
DATA_TYPE = SEISMIC
DATA_SUB_TYPE = VELOCITY
DESCRIPTION = Seismic Calibration Log (Adjusted
Continuous Velocity Log) for Minerva-1,
By Schlumberger (Melbourne Log
Interpretation Centre) for BHP

Petroleum, 05 April 1993.
REMARKS
DATE_WRITTEN 05-APR-1993
DATE_PROCESSED 20-APR-1994

DATE_RECEIVED

RECEIVED_FROM =
WELL_NAME =

CONTRACTOR

AUTHOR =

ORIGINATOR
TOP_DEPTH

BOTTOM_DEPTH =

ROW_CREATED_BY

(Inserted by DNRE

16-MAY-1994

BHP Petroleum Pty Ltd
Minerva-1
Schlumberger

BHP Petroleum Pty Ltd
551

2405

FH11_SW

Vic Govt Mines Dept)



PES00085

This is an enclosure indicator page.
The enclosure PES00085 is enclosed within the
container PE900079 at this location in this

document.

The enclosure PE900085 has the following characteristics:

ITEM_BARCODE
CONTAINER_BARCODE
NAME

OTWAY
OFFSHORE?
DATA_TYPE
DATA_SUB_TYPE
DESCRIPTION

REMARKS
DATE_WRITTEN
DATE_PROCESSED
DATE_RECEIVED
RECEIVED_FROM
WELL_NAME

CONTRACTOR =
AUTHOR =

ORIGINATOR
TOP_DEPTH
BOTTOM_DEPTH
ROW_CREATED_BY

(Inserted by DNRE

PE900085
PE9000Q79

Geogram/Synth. Seismogram for Minerva-1

»NY

SEISMIC

VELOCITY

Geogram (Synthetic Seismogram)
Minerva-1, 35 Hertz Zero Phase,
Schlumberger (Melbourne Log
Interpretation Centre) for BHP
Petroleum, 05 April 1993.

05-APR-1993
20-APR-1994
16-MAY-1994

BHP Petroleum Pty Ltd
Minerva-1
Schlumberger

BHP Petroleum Pty Ltd
551

2405

FH11_SW

Vic Govt Mines Dept)

BASIN

for
By



PES00082

This is an enclosure indicator page.
The enclosure PE900082 is enclosed within the
container PE900079 at this location in this

document.

The enclosure PE900082 has the following characteristics:

ITEM_BARCODE =

CONTAINER_BARCODE
NAME

OTWAY
OFFSHORE?
DATA_TYPE

DATA_SUB_TYPE =
DESCRIPTION =

REMARKS

DATE_WRITTEN =

DATE_PROCESSED
DATE_RECEIVED

RECEIVED_FROM =
WELL_NAME =
CONTRACTOR =
AUTHOR =

ORIGINATOR
TOP_DEPTH
BOTTOM_DEPTH
ROW_CREATED_BY

(Inserted by DNRE

PES00082
PE900079

Geogram/Synth. Seismogram for Minerva-1

=NY

= WELL

SYNTH__SEISMOGRAM

Geogram (Synthetic Seismogram)
Minerva-1, 45 Hertz Zero Phase,
Schlumberger (Melbourne Log
Interpretation Centre) for BHP
Petroleum, 05 April 1993.

05-APR-1993
20-APR-1994

16-MAY-1994
BHP Petroleum Pty Ltd

Minerva-1
Schlumberger

BHP Petroleum Pty Ltd
551
2405

FH11_SW

Viec Govt Mines Dept)

BASIN

for
By



PES00083

This is an enclosure indicator page.
The enclosure PE900083 is enclosed within the
container PE900079 at this location in this

document.

The enclosure PE900083 has the following characteristics:

ITEM_BARCODE
CONTAINER_BARCODE
NAME

OTWAY
OFFSHORE?
DATA_TYPE
DATA_SUB_TYPE
DESCRIPTION

REMARKS
DATE_WRITTEN
DATE_PROCESSED
DATE_RECEIVED
RECEIVED_FROM
WELL_NAME
CONTRACTOR
AUTHOR
ORIGINATOR
TOP_DEPTH
BOTTOM_DEPTH
ROW_CREATED_BY

(Inserted by DNRE

PES00083

PES00079

Geogram/Synth. Seismogram for Minerva-1
BASIN

A Y

WELL

SYNTH_SEISMOGRAM

Geogram (Synthetic Seismogram) for

Minerva-1, 25 Hertz Zero Phase, By

Schlumberger (Melbourne Log
Interpretation Centre) for BHP
Petroleum, 05 April 1993.

05-APR-1993
20-APR-1994
16-MAY-1994

BHP Petroleum Pty Ltd
Minerva-1
Schlumberger

BHP Petroleum Pty Ltd
551

2405

FH11_SW

Vic Govt Mines Dept)



PE900089

This is an enclosure indicator page.
The enclosure PE900089 is enclosed within the
container PE900079 at this location in this

document.

The enclosure PE900089 has the following characteristics:

ITEM_BARCODE
CONTAINER_BARCODE
NAME

BASIN

OFFSHORE?
DATA_TYPE
DATA_SUB_TYPE
DESCRIPTION

REMARKS
DATE_WRITTEN
DATE_PROCESSED
DATE_RECEIVED

RECEIVED_FROM
WELL_NAME

CONTRACTOR
AUTHOR
ORIGINATOR
TOP_DEPTH
BOTTOM_DEPTH
ROW_CREATED_BY

(Inserted by DNRE

PES00089

PE900Q079

Verical Seismic Profile for Minerva-1
OTWAY

Xy

SEISMIC

VELOCITY

Verical Seismic Profile for Minerva-1,
Zero Offset VSP, Waveshaping and
Corridor Stack, Plot 5 By Schlumberger
(Melbourne Log Interpretation Centre)
for BHP Petroleum, 05 April 1993.

05-APR-1993
20-APR-1994
16-MAY-1994

BHP Petroleum Pty Ltd
Minerva-1
Schlumberger

BHP Petroleum Pty Ltd
551

2405

FH11_SW

Vic Govt Mines Dept)



PE9000S0

This is an enclosure indicator page.

The enclosure PE900090 is enclosed within the
container PE900079 at this location in this
document.

The enclosure PE900090 has the following characteristics:

ITEM_BARCODE = PE9000S0
CONTAINER_BARCODE = PE900079
NAME = Verical Seismic Profile for Minerva-1
BASIN = OTWAY
OFFSHORE? = N Y
DATA_TYPE = SEISMIC
DATA_SUB_TYPE = VELOCITY
DESCRIPTION = Verical Seismic Profile for Minerva-1,
Zero Offset VSP, Normal Polarity, VSP
and Geogram Composite, Plot 6 By
Schlumberger (Melbourne Log
Interpretation Centre) for BHP
Petroleum, 05 April 1993.
REMARKS =
: DATE_WRITTEN = 05-APR-1993
DATE_PROCESSED = 20-APR-1994
DATE_RECEIVED = 16-MAY-1594

RECEIVED_FROM
WELL_NAME

CONTRACTOR =

AUTHOR
ORIGINATOR
TOP_DEPTH

BOTTOM_DEPTH

ROW_CREATED_BY =

(Inserted by DNRE

BHP Petroleum Pty Ltd
Minerva-1
Schlumberger

BHP Petroleum Pty Ltd
551

2405
FH11_SW

Vic Govt Mines Dept)



PES00080

This is an enclosure indicator page.

The enclosure PE900080 is enclosed within the
container PE900079 at this location in this

document .

The enclosure PE900080 has the following characteristics:

ITEM_BARCODE
CONTAINER_BARCODE
NAME

BASIN

OFFSHORE?
DATA_TYPE
DATA_SUB_TYPE

DESCRIPTION =

REMARKS
DATE_WRITTEN

DATE_PROCESSED =

DATE_RECEIVED

RECEIVED_FROM =

WELL_NAME
CONTRACTOR
AUTHOR
ORIGINATOR
TOP_DEPTH
BOTTOM_DEPTH

ROW_CREATED_BY

(Inserted by DNRE

non

PE900080
PES00079

Verical Seismic Profile for Minerva-1

OTWAY

xy
SEISMIC
VELOCITY

Verical Seismic Profile for Minerva-1,

Zero Offset VSP, Waveshaping and

Deconvolution, Plot 4 By Schlumberger
(Melbourne Log Interpretation Centre)

for BHP Petroleum, 05 April 1993.

05-APR-1993
20-APR-1994
16-MAY-1994

BHP Petroleum Pty Ltd
Minerva-1
Schlumberger

BHP Petroleum Pty Ltd
551
2405

FH11_SW

Vic Govt Mines Dept)



PES0008S8

This is an enclosure indicator page.
The enclosure PE900088 is enclosed within the
container PE900079 at this location in this

document.

The enclosure PE900088 has the following characteristics:

ITEM_BARCODE
CONTAINER_BARCODE
NAME

BASIN =

OFFSHORE?
DATA_TYPE
DATA_SUB_TYPE
DESCRIPTION

REMARKS
DATE_WRITTEN
DATE_PROCESSED
DATE_RECEIVED
RECEIVED_FROM
WELL_NAME

CONTRACTOR =

AUTHOR
ORIGINATOR
TOP_DEPTH
BOTTOM_DEPTH
ROW_CREATED_BY

(Inserted by DNRE

PE900088

PE9Q00079

Verical Seismic Profile for Minerva-1
OTWAY

XY

SEISMIC

VELOCITY

Verical Seismic Profile for Minerva-1,
Zero Offset VSP, Stacked Data, Plot 1,
By Schlumberger (Melbourne Log
Interpretation Centre) for BHP
Petroleum, 05 April 1993.

05-APR-1993
20-APR-1994
16-MAY-1994

BHP Petroleum Pty Ltd
Minerva-1
Schlumberger

BHP Petroleum Pty Ltd
551

2405

FH11_SW

Vic Govt Mines Dept)



PES00087

This i1s an enclosure indicator page.
The enclosure PE900087 is enclosed within the
container PE900079 at this location in this

document.

The enclosure PE900087 has the following characteristics:

ITEM_BARCODE
CONTAINER_BARCODE
NAME

BASIN

OFFSHORE?
DATA_TYPE
DATA_SUB_TYPE
DESCRIPTION

REMARKS
DATE_WRITTEN

DATE_PROCESSED =

DATE_RECEIVED
RECEIVED_FROM

WELL_NAME =

CONTRACTOR
AUTHOR
ORIGINATOR
TOP_DEPTH
BOTTOM_DEPTH
ROW_CREATED_BY

(Inserted by DNRE

I

PE900087

PE900079

Verical Seismic Profile for Minerva-1
OTWAY

XY

SEISMIC

VELOCITY

Verical Seismic Profile for Minerva-1,
Zero Offset VSP, Velocity Filtering,
Plot 3, By Schlumberger (Melbourne Log
Interpretation Centre) for BHP
Petroleum, 05 April 1993.

05-APR-1993
20-APR-1994
16-MAY-19954

BHP Petroleum Pty Ltd
Minerva-1
Schlumberger

BHP Petroleum Pty Ltd
551

2405

FH11_Sw

Vic Govt Mines Dept)



PES00086

This is an enclosure indicator page.
The enclosure PE900086 is enclosed within the
container PE900079 at this location in this

document.

The enclosure PE900086 has the following characteristics:
= PES00086

ITEM_BARCODE
CONTAINER_BARCODE
NAME

BASIN

OFFSHORE?
DATA_TYPE
DATA_SUB_TYPE
DESCRIPTION

REMARKS
DATE_WRITTEN
DATE_PROCESSED
DATE_RECEIVED
RECEIVED_FROM
WELL_NAME
CONTRACTOR
AUTHOR

ORIGINATOR =
TOP_DEPTH =

BOTTOM_DEPTH
ROW_CREATED_BY

(Inserted by DNRE

PE900079

Verical Seismic Profile for Minerva-1
OTWAY

XY

SEISMIC

VELOCITY

Verical Seismic Profile for Minerva-1,
Zero Offset VSP, Amplitude Recovery,
Plot 2, By Schlumberger (Melbourne Log
Interpretation Centre) for BHP
Petroleum, 05 April 1993.

05-APR-1993
20-APR-1994
16-MAY-1994

BHP Petroleum Pty Ltd
Minerva-1
Schlumberger

BHP Petroleum Pty Ltd
551
2405

FH11_SW

Vic Govt Mines Dept)



PES00091

This is an enclosure indicator page.
The enclosure PE900091 is enclosed within the
container PE900079 at this location in this

document .

The enclosure PE900091 has the following characteristics:

ITEM_BARCODE =

CONTAINER_BARCODE
NAME

BASIN

OFFSHORE?
DATA_TYPE
DATA_SUB_TYPE
DESCRIPTION

REMARKS
DATE_WRITTEN
DATE_PROCESSED
DATE_RECEIVED
RECEIVED_FROM
WELL_NAME

" ORIGINATOR
TOP_DEPTH
BOTTOM_DEPTH
ROW_CREATED_BY

(Inserted by DNRE

PE900091

PE900079

Verical Seismic Profile for Minerva-1
OTWAY

»yY

WELL

SYNTH_SEISMOGRAM

Verical Seismic Profile for Minerva-1,
Zero Offset VSP, Revrse Polarity, VSP
and Geogram Composite, Plot 7 By
Schlumberger (Melbourne Log
Interpretation Centre) for BHP
Petroleum, 05 April 1993.

05-APR-1993
20-APR-1994
16-MAY-1994
BHP Petroleum Pty Ltd

= Minerva-1
CONTRACTOR =
AUTHOR =

Schlumberger

BHP Petroleum Pty Ltd
551

2405

FH11_SW

Vic Govt Mines Dept)



GEOGRAM

Drift Corrected Sonic
Seismic Calibration Log
25 hz zero phase Geogram
35 hz zero phase Geogram
45 hz zero phase Geogram

VSP PLOTS

Plot 1 Stacked data

Plot 2 Amplitude Recovery

Plot 3 Velocity Filter

Plot 4 Waveshaping Deconvolution Zero Phase

Plot 5 Waveshaping Deconvolution - Corridor Stack

Plot 6 VSP and Geogram Composite - normal polarity 10 cm/sec 10-60 hz

Plot 7 VSP and Geogram Composite - reverse polarity 10 cm/sec 10-60 hz




