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BEACH PETROLEUM

"NO LIABILITY

(incorporated in South Australia)

_ POSTAL ADDRESS: ' , 4th FLOOR
P.0. BOX 360, CAMBERWELL, VICTORIA. 3124 ., 685 BURKE ROAD
TELEPHONE: (03) 813 3311 _
TELEGRAPHIC ADDRESS: ‘BEACHPET’ ' CAMBERWELL, VICTORIA. 3124
TELEX: AA 36500 BEAPET . ' \ ’ AUSTRALIA ’

FACSIMILE: (03) 813 3902

8th December, 1987.

Director-General,

Department of Mines & Energy,
P.0. Box 151,

. EASTWOOD, S.A. 5063.

Attention: Mr. T. Watts, Director, Oil & Gas.

Dear Sir,

Re: Application for Consent to carry out Vibroseis Seismic
Survey in PEL 28 - 1988 GAMBIER SEISMIC SURVEY.

In accordance with the Petroleum Act (1940-1984), Beach Pétroleum as Operator
for the onshore permit PEL 28, hereby applies for permission to conduct
approximately 155 kms of seismic within this permit. ‘

PROGRAM LOCATION JUSTIFICATION

Seismic shot during the last three years has defined two drillable prospects
and one prominent lead. It has also confirmed the presence and the extent
of the major transverse fault known as the Tartwaup Fault. This fault and
its associated structure is also mapped on seismic shot in Victoria.

As a result of all seismic work, our understanding of the tectonics and general
stratigraphy in the other half of PEL 28 is substantially upgraded.

The Compton No. 1 well located on the downthrown side of the Tartwaup Fault
will be drilled in January 1988 and it is designed to test all Tertiary and
Upper Cretaceous reservoirs.

The other prospect defined, Honan, is located on the upthrown side of the
Tartwaup Fault and towards the western side of the permit.

The Burrungule Detail Seismic Survey shot  in 1986 extended our knowledge to
the east and highlighted a prominent lead again on the upthrown side of ‘the
fault. Additional seismic is required to upgrade the Glenburnie Lead into
a drillable prospect. The Gambier Seismic Survey is designed to do this.

Cont'd...
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In conjunction with this detailed work, additional program is planned to the
north where complex structuring right through the Upper Cretaceous and Lower
Cretaceous section 1is seen. Regional program will also be shot south of
Glenburnie across the Tartwaup Fault to determine extent of structuring there.

PROGRAM DETAILS

Name of Survey: ' Gambier Seismic Survey.

Location of Operations: 370 44' 00" E to 37° 53' 00" S.
1400 45' 00" E to 1400 58' 00" E.

Proposed Date of Commencement: Early January 1988, .

Expected Duration: Approximately 30 days.

Contractor: Bids have been requested from a number of

’ Contractors for a number of surveys in south

eastern Australia. We will notify as soon

as the successful Contractor has been chosen.

Type of Survey: 12 fold vibroseis.
- Basic.Crew; 96+ channel digital recording system plus
' necessary ancilliary equipment i.e. cables,
geophones, recording system, radios, etc.

3 vibrators in line.

The number of geophones per group, number
of sweeps, length of each sweep etc. will
be detailed following extensive experimental
work at the commencement of the survey.

' A detailed uphole program will again be
completed. In areas where the Dilwyn
Formation sandstones are drilled cementing
of upholes will probably be required.

Beach Petroleum will have an experienced Bird-dog on site at all times to ensure
that the survey is conducted safely and to the required standards both
technically and environmentally. This supervision as well as the landman
responsible for permitting all landowners is the same as that for previous
seismic surveys in the area.

Land use in the area of the survey is generally private pastoral or “timber
growing. Where pine forests are present, work will be confined to available

tracks.

A "Declaration of Environmental Factors" is included with this application
as is a program map. Although the location of the marked lines has been quickly
checked in the field, some changes may be required before the program is
finalized.

Cont'd...
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It is our hope to commence permitting first thing in the New Year.

Yours faithfully,
BEACH PETROLEUM N.L.

I

D.G. Langton,
EXPLORATION MANAGER.
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DECLARATION OF ENVIRONMENTAL FACTORS

Director-General,
Department of Mines.& Energy,
P.0. Box 151,

- EASTWOOD, S.A. 5063.

Beach Petroleum N.L.,
685 Burke Road, ‘
CAMBERWELL, Vic. 3124.

being the Operator of Petroleum Exploration Licence 28 situated in the area
specified within South Australia hereby submit the following information in
support of an application to conduct work within PEL 28.

1.

Name of Proposed Survey: Gambier Seismic Survey (See fig. | )

Application to conduct this survey is attached.

No previous application has been made to conduct this survey.

Vibroseis seismic acquisition to commence in January 1988.

Details of Seismic Crew and Equipment.

Basic Crew: 96+ channel digital recording system plus necessary ancilliary

equipment, i.e. cables, geophones, radios, etc.
8 x 4-wheel drive vehicles.
4 or 5 vibrators truck mounted.

Description of Natural Environment (See fig. 2 ).

1.

Land Use: The Gambier Seismic Survey is located in grazing and pine
forested country with very limited area devoted to mixed horticulture.

The attached program is to be forwarded to the South Eastern Regional
Forester in Mt. Gambier. We will again complete all measures required
to minimise the risk of fire.

All property owners will be contacted individually prior to the survey.
Fencing contractors will be hired locally.

Enﬁironmental Subdivisions: The lines will cross three environmental
regions i.e. Tartwaup (1.3.4), Mt. Gambier (1.3.5) and Caroline
(1.3.6). These are discussed in more detail below.

3.4 Tartwaup: Gently undulating limestone plain with small areas
of sand or calcarenite dunes. Pine plantation and sown pastures.

3.5 Mt. Gambier: A gently sloping ash plain with steep ash cones

rising abruptly in places. The natural vegetation has  been
replaced with sown pastures and crops.

Cont'd...
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3.6 Caroline: A gently undulating plain derived from indurated
dunes with low sand dunes superimposed. Almost the entire survey
in - this Environmental Association will be w1th1n pine forests
of the Myora Forest.

No conservation or recreational parks fall within the survey area.

References

Environments of South Australia, Province 1.
South East Division of Land Use Research CSIRO 1977.

Environments of South Australia Handbook.
Division of Land Use Research CSIRO 1982.

South Australia Planning Act 1982. The Developmeni Plan, Part XI South
East Region.

Environmental Impact

The environmental impact of this survey will be minimal. No forest line

clearing is thought to be . necessary as there are numerous pre-existing

forest access tracks. The grazing country is open and line clearing will
not be required. : ' ) -

Environmental Protection‘

-All care ‘will be taken to -prevent any long term effect on the natural

environment. The '"Code of Envirommental Practice', Australian Petroleum
Exploration Association will be adhered to. :

Aboriginal Sites

No specific aboriginal historical sites are known to fall on seismic lines.
The surveyors will be asked to note any that they may find and to ensure
that the seismic line avoids them. : :

Person-in-Charge

People nominated by the appllcant for any contact with respect to this
application:

Office: D.G. Langton,
' Exploration Manager,
or |

J. Choudhury,
Chief Geophysicist.

Tel: (03) 813-3311.

~ Dated at Melbourne this 30th day of November, 1987 for and on behalf of Beach

Petroleum No Liability by
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BEACH PETROLEUM 00009

NO LIABILITY

(incorporated in South Australia)

POSTAL ADDRESS: 4th FLOOR
P.O. BOX 360, CAMBERWELL, VICTORIA. 3124

TELEPHONE: (03) 813 3311 685 BURKE ROAD
TELEGRAPHIC ADDRESS: ‘BEACHPET’ CAMBERWELL, VICTORIA. 3124
TELEX: AA 36500 BEAPET AUSTRALIA

FACSIMILE: (03) 813 3902

21 December, 1987.

Director General,

Department of Mines & Energy,
P.0. Box 151,

EASTWOOD S.A. 5063.

ATTENTION: Mr. T. Watts
Director of 0il & Gas

Dear Sir,

RE: GAMBIER SEISMIC SURVEY - P.E.L. 28

Further to our letter of 8th December 1987, which sought permission to conduct
approximately 155km of seismic, we are forwarding herewith fire control,
land tenure and shot-point base maps with an amended programme. éﬂﬁ\i&i}Jé%)

After further Joint Venture consideration, the lines over the )Glenburnie"
feature were modified, and a new line was included in the Eastkto tie both
line GA88-11, and a 1985 line which ties Caroline No. 1 to a Victorian seismic
survey (line WGD85-331).

New programme maps have been forwarded to the Woods and Forests Departmeng‘
Mt. Gambier District Council, the University of Adelaide and the operator
of P.P.L.21 whose consent has been obtained. ) '

We trust that these alterations do not cause any inconvenience to you in
your consideration of this application.

Yours faithfully,
BEACH PETROLEUM NO LIABILITY

KEN MACPHEE
ADMINISTRATOR

6930



: 00010
BEACH PETROLEUM Di

NO LIABILITY

(incorporated in South Australia)

POSTAL ADDRESS: 4th FLOOR
P.0. BOX 360, CAMBERWELL, VICTORIA. 3124

TELEPHONE: (03) 813 3311 685 BURKE ROAD
TELEGRAPHIC ADDRESS: ‘BEACHPET' : CAMBERWELL, VICTORIA. 3124
TELEX: AA 36500 BEAPET ’ ‘AUSTRALIA

FACSIMILE: (03) 813 3902

»21 December, 1987.

Director General,

Department of Mines and Energy,
P.0. Box 151,

EASTWOOD S.A. 5063.

- RE: GAMBIER SEISMIC SURVEY P.E.L. 28

Dear Sir,

Further to our letter of 10 December 1987, we are enclosing revised programme
maps for the above survey. o

You will see that although the previous line GA88-13 has now been deleted,
<’ the previous line GA88-12 (now 10) still passes across the property of
TELFORD, and has in fact been extended to the north to achieve better control
in that area; the other programme changes do not affect the subject matter

of our earlier letter.

Yours faithfully,
BEACH PETROLEUM NO LIABILITY

23/ (¢7 Pleage advnae
%,/ ASHP

KEN MACPHEE
ADMINISTRATOR
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INTROOUCTION (See Figures 1, 2 and 3)

The 1988 Mt. Gambier Seismic Survey was acquired for the Joint Venture by
Petty-Ray Geophysical Crew 6824 in PEL 28 South Austrélia using Vibroseis as
the energy source. In all 159.05 kilometres of seismic was‘recorded at an
average daily rate of 5.13 km/day. The recording crew commenced operations
on 19th Januarj, 1988 after completing an extensive experimental programme

on the 18th January, 1988.

Figure 3 shows the orientation of the seismic survey grid. The survey area
was located to the north and east of the township of Mt. Gambier
approximately 20 kilometres from the town. Owing to the relatively high
density of housas within ;he Survey area, the survey lines were shot on

existing accass roads and tracks where possible.

Figure 3 shows that the 1988 Mt. Gambier Seismic Survey grid intersects the
ekisting Burrungule 1985 and Burrungule Detail 1986 Seismic Survey lines
including one line from the 1985 Wanwin Gorae Detail Seismic Survey:

WGD85-331.

In all, a total of 248 kilometres of seismic was interpreted and this Final

19!

Interpretation Report covers the results of this work. i,
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¢ 2. CONCLUSTONS

1.

L

Data quality is generally good.

Vibroseis is seen to be an effective energy source in this area.

Data quality of the 60 fold, 1988 Mt. Gambier Seismic Survey data is

better than the previously écquired 24 fold data due in part to the

improved processing techniques.

Post-stack reprocessing has improved data quality of the selected 1985
Burrungule and 1986 Burrungule Detail seismic lines as well as line

WGD85-331.

Acquisition parameters selected are optimum for the Mt. Gambier Survey
Area and were determined by adequate field testing supplemented by .
previous knowledge of the area.

Deep continuous data which has been observed on line GA88-03 can be
readily followed to the Hdéfh, however, data deteriorates to the

south. A study of the deep data has shown that the discontinuous

nature of the deep reflectors is related to the geclogy of the area.

1

i
* t
»

The seismic survey grid which utilised in part existing access tracks

and roads is optimum given the high density of habitation in the area.

The Tartwaup Fault is readily recognizable and has been interpreted as

“shown on enclosures 1, 2 and 3.
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9 . A number of leads have been delineated by this interpretation including
the Glenburnie Prospect. The Glenburnie Prosﬁect would appear to be a
drillable target for the following reasons:

(1) it is reasonably large in areal extent being some 8.2 sq. km in
area at the Near Base Pebble Point Formation level

(i1) it is ideally placed to trap any hydrocarbons migrating updip
along the Tartwaup Fault

(iV) northerly dip is well defined and is unique in this area

(v)  both Near Base Pebble Point Formaﬁfon and Near Base Upper
Cretaceous - Waarre plays can be tested with one well

(vi) seismic velocity over the Glenburnie Prospect indicates a
velocity "low" over it. This would mean that the Glenburnie

Prospect is a closure at depth.

!”
"
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RECOMMENDATIONS

(i) It is recommended that the Glenburnie Prospect be closely examined as

a likely drilling target.

(11) If further work is planned, it is recommended that:
| (a) additional seismic be acquired to the south of the Tartwaup Fault
and including PPL 21 to confirm the Near Base Upper Cretaceous
structure mapped updip from Caroline #1.
and (b) additional seismic be acquired in the vicinity of line GA88-03 and

to the north of it to identify any Pretty Hill leads in the area.
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ACQUISITION (Figures 4, 5 and Appendix 1)

The 1988 Mt. Gambier Seismic Survey was fecorded at 60 fold using Petty-Ray
Geophysical's 120 channel MDS-14 Fibre Optic Telemetry System. This

recording system was found to be very effective from a production and ease
of operation point of view. Moistufe did not pose any problems and leakage

did not hamper production recording.

Acquisition parameter selection was determined by conducting a suite of
tests on line GA88-06 on 18th January, 1988. Figure 4 is a summéry of the
acquisition parameter testing. The variables that were tested are listed
below:

- 25 metre, 35 metre group interval

- sweep range

- sweep length

- number of sweeps

- source array length/move-up

- geophone spike length 2 inch/3inch

- geophone array

4 vibrators, 3 vibrators.

i)
£l 2

Quality control monitor records were produced on an SDW-400B electrostatic

3

camera. In addition, part of the experimeﬁtal data'was processed on the
Field Data Proceésing Unit (FDPU). The FDPU was also utilised to produce
SEGY 6250 BPI output tapes in addition to generating brute stacks in the

field for lines GA88-01, 05, 08, 1l and 13. A summary of the final



00024

-1 -

acquisition parameters that were used is shown in Figure 5. The only

changes that were made to the final acquisition parameters are as follows:

(a)
(b)
(c)

on 26th January, 1988 the sample rate was altered to 4ms
the hi-cut filter was changed to 93Hz and
on 16th February, 1988 the number of'sweeps were changed from 4 to 6

sweeps.

The vibrators used were Failing Y1100A mounted on 6x6 Kenworth trucks. The

energy source control was provided by an RCV/SHV 3108 radio control system.

For more details, refer to Appendix 1.

4.1

Uohole programme (Appendix 1 and Enclosure 4)

A total of 30 upholes were drilled at locations shown in Appendix 1. A
loaded firing harness was loaded into each uphole. The configuration
of fhe firing harness is shown in Appendix 1. Time-depth uphole plots
were produced for each uphole and from these the depth of weathering
and the velocities of the weathered and subweathered layers were
determined. The depth of weathering was found to range from 3 to 5

metres whilst the weathering velocity ranged from 320 to 1,100 MSEC'I;”

The subweathering velocity ranged from 1,820 to 2,300 mseC‘l.

A Delay Time Map (Enclosure 4) was then produced and subsequently

forwarded to Horizon Seismic Australia Pty. Ltd. who computed datum

statics from the abovementioned map. Emphasis was paid on the statics

in order to preserve integrity of structures - these being subtle.
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4,2 Acquisition problems

A number of recovery shots were necessary owing to the proximity of
seismic Tines to buildings. This was unavoidable due to the population
density but was left to a minimum by careful planning. The situation
was monitored on a continuoué basis and the observer was able to
maintain a reasonable production average through difficult areas. The
source-maintained a«200m-offset from buildings. A few days before the
end of‘the gurvey the offset was reduced t0=50M~owing to the fruitful
discussions between Beach Petroleum and SADME. This resulted in the
successful re-recording of line GA8B8-04 as GAB8-04A with a 50m offset

between the source and habitation.

In some places sandy topsoil caused minor Source/Geophone coupling
concerns. The geophone plants were monitored on a continuous basis

. which helped minimise the problem.
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Receiver Type:

Recorder:
Sample ate:
Record length:
Hi-Cut Fillter:
Lo-Cut Filter:
Notch:

& o

& ™ o &

12 - 26 Hz, log

Sensor S4-U 10Hz geophones, 1200 ohms damping resistance,
12 geophones per string, 2 inch spikes. 15 strirgs 10Hz,
1000 ohms dampirg resistance with 3 inch spikes were
used for some tests.

4 Failing Y1100A vibrators locatad at stn. 262, source
array, 57m, centred on the station.

MOS-14 Fibre Optic System

ms.

Sweep lergth + 4 seconds listen time
109Hz 90db/octave

124z 2idb/octave

Qut

Parameters used were:
12 = %0 Hz, log 10db, 12 sec. sweep, 12m pad - pad, 4 vibrators in. line.

10 sweeps, 2.33m move up

3 sweeps, 3.00m move up

sweeps, 4.20m move up

sweeps, 7.00m move up

10 sweeps, 2.33nm move up with same gecpione patches moved laterally,
and some patches replaced Dy geoprones with 3 lnch spikes.

12 - 90 Hz, log 10db, 16 sec. sweep, 121 pad - pad

i 5‘6@3, 7.00m move up
sweeps, 4.20m move up
sweeps, 3.00n move up
sweeps, 7.00m move up, 3 vibrators .in line

4 vibrators in line, 12m pad - pad, 7 metre move up

12 - 90 %z, lnear, 16 sec. sweeps
12 - 30 H2, log
12 - 70 Hz, log
12 - 26 4z, log

10db, 16 sec. sweeps
10db, 16 sec. sweeps
10db, 16 sec. sweeps
10db, 16 sec. sweeps, 10m move up (6ém source array).

SUMMARY OF ACQUISITION PARAMETER TESTING

FIGURE 4
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Sweep Range:
Sweep Length:
Listen Time:
Sample Rate:
No. Sweeps:
Lo-Cut Filter:
Hi-Cut:' Filter:
Notch Filter:
Nominal Fold:
Source Array:

Tace Fomat:

Spread:

Receiver Array:

12 - 90 Hz, log + 10db

16 seconds

4 secords

2 milliseconds

4

12 Hz 2udb/octave

109 Hz 90db/octave

50 Hz In

6000%

5Tm, 12m pad - pad, Tm move up,

4 vibfators in line, array centred
between stations

SH: B 1600 BPI Phase encoded

SU-4 10Hz, 12 geophones/string, 3.18m

between geophones, 35m array length, -

centred on the station .
1612.5 - 137.5 - 0 - 137.5 - 1612.5

SUMMARY OF FINAL ACQUISITION PARAMETERS

"FIGURE 5
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PROCESSING (See Figures 6, 7 and Appendix 2)

Processing of the 1988 Mt. Gambier Seismic Survey was carried out by Horizon

Seismic Australia in Perth on their VAX 780 system.

. Comprehensive trials were carried out to determine the optimum processing

sequence. The processing sequence is summarised in Figure 6 and is briefly

described below as follows:

amplitude compensation.
multi-channel noise suppression - from this work it was decided not

- to run F-K filter.
spectral compensatiaon. |
deconvolution before stack trials were carried out on lines GA88-02
and GA83-10. Different operator lengths and predictive gaps were
tested as well as surface consistent deconvolution and band-limited
deconvolution. [t was found that a 2 window band-limited spiking

deconvolution gave better resolution and more continuous less noisy

" section.

velocity analyses - initally tested constant velocity stacks spaced

approximately 2km apart. y

- final analyses were OMNIVEL type which consisted
of combined moved out gathers.
initial muting trials.
2 passes of residual statics - surface consistent.
- CDP consistent trim statics.
deconvolution-after-stack trials were carried out on line GA88-02
using - predictive and

- spfking methods.
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Best results were obtained using zero-phase frequency deconvolution,

- bandpass filter trials were carried out on a deconvolution-after-

stack version of line GA88-02.

- equalisation trials.

- migration - Wave Equation Migration testing was carried out using
80%, 90% and 100% of stacking velocities. Fram this work
it was decided to use first order Wave Equation
Migration with 90% of stacking velocities from 0-1 sec.,
and 80% of stacking velocities from 2-4 sec.

- post-stack Tau-P was tested and it was found that Tau-P after

migration with 10% at 1.5 sec. and 30% at 3.0 sec. was effective.

- film display.

Final data quality was good. Figure 7 shows a representative GA88 seismic
Tine that demonstrates high frequency content, good continuity and high
resaolution. Post-stack processing methods eg. zero-phase deconvolution and

Tau-P filtering proved useful in preserving continuity of data quality.

5.1 Post-stack processing (Figure 8)

f
*
D"

[n order to tie more effectively with the Mt. Gambier Seismic Survey

lines, the following lines were post-stack reproceassed:

1985 Burrungule Seismic Survey: BU85-50A

"1986 Burrungule Detail Seismic Survey Bubge- 71, 75, 76, 79, 80,
82, 84, 86 and 88

This post-stack work took the form of zero-phase deconvalution

Tau-P filter

Bandpass filter.
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Reprocessing (Figure 9)

Seismic lines BU85-08, BU8S-40 and WGD85-331 were reprocessed. A
summary of this work in shown in Figure 9. Some salient features are

listed below:

band-limited spiking deconvolution.

.zero-phase deconvolution after stack.

Tau-P after stack.

Wave Equation Migration.

band-pass filter.
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PROCESSING SEQUENCE

Processing record tengthd 4 seconds

1.

TRANSCRIPTION
OIFFERENTIAL STATIC CORRECTION

SPECTRAL COMPENSRTIONS

. BAND LIMITED SPIKING

DECONVOLUTION

COP SORT
INITIRL VELOCITY ANALYSIS
RESICUAL STATIC CORRECTION

Y

. VELOCITY RNALYSIS

RESAMPLE

. N.M.0. RPPLICATION
. MUTE

. PRE-STRCK EQUALISATION
. FINAL CORRECTION TO DATUM

- RESIDUAL STATIC CORRECTION

. COP STACK

ZERD PHRSE DECONVOLUTION

. TRU-P FILTER

Sasple rated 4/2 msec

ol iude compersation () 2logt to 3 esconds
zero phase correlation

correction to floating datume

elavation velocity 2008 a/e

wasthering corrections supplled by BERCH

application of frequency domaln fTiter to compensate
for non-iTrear swesp and S8 Hz notch.

WINDOW | WINDOW 2
Operator langth 8 128 asac. 129 seec.

Predictivea gap 8 4 seec. 4 =enc.
Doalgn {near) » D-1708 1598-3500
(far) 0 600-1988 1792-3500

Application Insaris  B-1680  1609-4200
(far) ¢ 3-2000 16829-4008
Bancsldth § 12-93 Hz White ralee o 1.0X

80 fold

CVS'e at approximately 2 ke Intervals

“NEBULR" eurface coneletant resfdual statice

number of traces [n pllots 7

acceptable etatic ranged +/- Xme

windowt 208ee to 1002me

“OMNIVELS™ valocity anelysee at approximately lke Intervale

from 4me to 2me

ueing velocities derfved from “OMNIVELS™ at approxisately
Lk Intervals. Locatlons geologically dapendant

epecified time foliowed by Glee tapar

Offest(n)d 225 458 725 988 1625

Timeimel ¥ 120 420 682 75Q 1830

weing 3B(me) Txad langth windowa

carrection from floating to final datue.
Mean etatlc appifed. to each trace

COP consfstent residuai statics.

number of traces In pllots 7

acceptable etatic range ¥ +/- 1Ome
windoul 280 na to 2500 me

nontnai folds 68

WINOOW 1 WINDGW 2

Oaalgnime} 108-2009 1822-3500
RepiTcatlionins) 108-2058 17594022
Ooefred Dutputlrz) 12-98 12-®

120me auto-correlation averaged over 2! adJacent traces

Time varfant dip and caherency fllter.
20 trace transforw. .

wix back 92X at 1.5 eec 78X at 3.0 eec
acceptabie dip range +/-4.5 we/tr

18. WAVE EQUATION MIGRARTION FinTte difference method using lst order eolution.
. VelocTtlee redceds 18X from B-1 eec 8 28X from 2-4 sec.
19. BAND PASS FILTER coalne equared tapere.
RpplTcation time{reec) Frequency I1afts (Hz)
- ] 15/28 - 180/118
1200 12/15 -~ 99/108
2008 ' 812 - 88/9
3208 8/12 - 68/70
4208 &/12 - 68
28. POST STACK EQUALISATION Uﬁ"‘g-%l f1xed lergth eindows
SUMMARY OF FINAL PROCESSING SEQUENCE
FIGURE 6
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2.

PROCESSING SEQUENCE
POST STACK PROCESSING BY HORIZON SEISMIC AUSTRALIA

Processing record lengtht 3.5 ceconds Sample ratat 4/2 asec

. TRANSCRIPTION
ZERQ PHASE OECONVOLUTION

. TRU-P FILTER

. BAND PASS FILTER

. POST STACK EQUALISATION
. BULK STRTIC SHIFT

from SEGY to rnuzm format

WINOGH | WINDOW 2

Deaignime) 188-2000 1808-3500
Applicationieel 100-2050  1758-3508
Oselred Outputitzi  12-99 12-70

128me auto-correlation averaged over 2| adjacent traces

Time variant dip and coharency f1itar,
2D trace tranefaorm.

oix back 92X at 1.5 sec 7% at 3.2 gec
acceptable dip range +/-4.5 me/tr
coslne equared tapers.

RppiTcation t1me(mesc) Frequency |Talte (Hz)
] 15720 - (o118
1009 1715 - 99/198
2000 8/12 - %/9
3009 812 - 6&/
4008 8/12 - Sa/63

Using G22me fTxad length windows

Minus 1S wll!leacands buik ehift appiTed to tle
with GREB GRBIER SEISMIC SURVEY |lnes

POST - STACK PROCESSING SEQUENCE

FIGURE 8




PR

OCESSING SEQUENCE

Processing record length! 4 seconds

1.

2.
23.

TRANSCRIPTION and CORRELATION

. RESAMPLE

OIFFERENTIAL STATIC CORRECTION

SPECTRAL COMPENSATION®
FREE FORMAT F-K FILTER

Mavernmter .v: loamel e

LT}

cm mL-n .“e D.';i.
BAND LIMITED SPIKING
DECONVOLUTION

INITIAL VELOCITY ANALYSIS
RESIDUAL STATIC CORRECTION

VELOCITY ANALYSIS

. RESAMPLE

N.M.0. RPPLICRTION
MUTE

PRE-STACK EQURLISATION
FINAL CORRECTION TO DARTUM
RESIDUAL STATIC CORRECTION

COP STACK _
ZERQ PHASE DECONVOLUTION

TRU-P FILTER

WAVE EQUATICON MIGRRTION
BRNO PASS FILTER

POST STACK EQUALISATION
2 ON 1 MIX

Sample ratet 4/2 meec

ampiTtude compensatton (8] 4t + 2Blogt to 3 seconds
zero phase correlation
from 2ne to dme

corraction to floating datumet
slevation veloclty 2108 m/e
weather Ing correctlons supplted by BERCH

appitcation of frequency domaln f1lter to compensate
for non=!Tnear sweep ard SB Hz notch,
appited tn F-X domaln -

Shaded ares » refect zore.
Roespores taper 1 8.0 cycloe/Nm ad 15.00 He
Operator dimerelonel 21 traces

12 fold
. HINDOW1 NINDOW2
Operstor length 1 120 me 120 me
Predictive gap t dme 4
Dosign lrear) ' 17 15892500
(Far) ¢ 599-1920  1789-3503
Roplication (rear)t  0-1808 1603- 4008
(Far) *  2-2009 18284029

BandaTdth 1 16-96 Hz  WhIte rofee 0 1.BX

CVS'e at approximately 2 lon Intervale

"NEBULA”" eurface coreTetent roesidual statics

rmber of iraces In pllote 7

acceptable etatlc rangel +/- 25me

uindowl 208me to 2200me

“OMNIVELS” veloclity analyses at approxfmately lkm Intervale

from 4me to 2me

using velocTtlon derfved from “OMNIVELS” at approximately
llom Intervals. Locations geologlically dependant
specified tlas fol lowed by 68me taper ’
Offest(m)® 375 6IS 735 75 975

Timelme) 0 200 308 400 SO 650

veing 3B (se) flind length windows
correction from floating to final datum..
Mea static applled to each trace

0P coraelstent residual statics.

rumber of traces In pllotd 7

acceplable statfc range 1§ +/~ |Owe
nominal foldd 12

WINDOW 1 WINDOW 2

Oeelgn (ne) v 199-2008 1600-3500
fepltcation(se) 0 189-2950 17504200
Oeslred Output (Helt 12-98 12-7

128me auto-correiation avnr;?dovnr 21 adJacent traces

Time varlant dip and coberency f1lter.

2 trace transform.

mix back 70%

acceptable dip ranga  +/-4.5 ma/tr

Finfte difference method ueing let order soiution.

Velocttles reduced 8 |9X From B-1 sec § 20X from 2-4 eec.

cosire squared tapers,

App!ication time(mesc) Fraquency |Imite (Hz)
[ 19715 - 99/189

p... ] 19715 - 89/98

4008 8/12 - se/e@

UsTng 63Bme f1xad tength windows

Decimate alternate traces on output

REPROCESSING SEQUENCE
FIGURE 9
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6. INTERPRETATION (Figure 10)

6.1

[nitial Preperation

6.2

After checking all intersections and measuring the misties, a mistie
analysis was carried out which led to the decision to bulk-shift the
BU8S and BUD86 lines by - 1l milliseconds at the Top Pember Mudstone
Member and Near Base Pebble Point Formation levels. The BU8S and BUD86
Tines were bulk-éhifted by - 15 milliseconds at the Near Base Upper
Cretacecus level. In addition line WGD85-331 had 20 milliseconds
subtracted from it at all fhree mapping levels. The mistie is probably
due to the zero-phase versus minimum-phase vibroseis correlation

applied to the GA88 and BUD86 data respectively.

A correlation mistie of 11 milliseconds has been identified between the

1987 Qrana Seismic Survey and the 1988 Mt. Gambier Seismic Survey.

A1l Tines were examined for data quality and graded by means of a
colour code. A Data Quality Map was then constructed which was used to
guide the interpretation from good data quality areas in to the paorer
areas theredy basing the interpretation on the best quality data

available. :

Well Control (Figures 10, 11(a), 11(b) and Appendix 3)

Horizon identification was carried out by satisfactorily tying seismic

to-a synthetic seismogram at Compton #1. In addition, Kalangadoo #1
was used to check the thickness between the interpreted horions
particularly on the upthrown side of the Tartwaup Fault. Caroline #1

was used as a control point in the southern part of the Survey Area.
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Interpretation Method

6.4

A1l seismic lines that were utilised in this interpretation were
migrated, horizontally squeezed sections except BUDB6-79 which was a

final stack section.

Interpretation proceeded outwards in loops from the control points.

Reflection events and fault planes were tied at all intersections.

The contour interval selected effectively smoothed out any residual

misties after bulk-shifts had been applied.

Interpreted Horizons (Figures 11(a), l1(b) and Appendix 3)

and

"Horizons identified at the wells and carried throughout the Study Area

were:
- Top Pember Mudstone

- Near Base Pebble Point Formation

- Near Base Upper Cretaceous Unconformity; Time Structure Contour Maps
have been produced for each of the levels described above and accompany
this report as Enclosures 1, 2, and 3. g

6.4.1 Top Pember Mudstone

This horizon has a reasonably recognizable seismic character

and can be interpreted confidently throughout the Study Area.

The Top Pember Mudstone Member Time Structure Contour Map gives
a reasonably simplified picture of the trends and structural

elements at this level.
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The abovementioned map also gives a good indication of the

young component of the major faults in the Study Area.

The Pember Mudstone is assumed to be an adequate seal in this

area.

Near Base Pebble Point Formation

This horizon is a well defined reflector and for the most part

is an easily recognizable horizon throughout the Study Area.

»
The Time Structure Contour Map gives a clear picture of the
trands and structural elements at this level., [t is a level at
wnich the structure can be interpreted with confidence and can

give an indication of structure at depth.

Any structure that is interpreted as having a vertical closure
which is greater than the known thickness of the Pebble Point
Formation in the area would include the upper part of the
permeable and porous Timboon Sand Member of the Upper
Cretaceous Paaratte Formation. Hydrocarbon accumulation could
be expected in the upper part of the Timboon Sand Member if tﬁg

Pebble Point Formation is not clean enough to serve as a

raservoir.

The Pember Mudstone Member which averlies the Pebble Point

Formation is assumed to be a reasonable saal.



 J
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0il shows were encountered in the Pebble Point Formation at the
following wells:
- Lindon #1 - recovered oil

- Fahley #1 - wet gas.

Near Base Upper Cretaceous Unconformity

This is the deepest reflector which could be interpreted with

scme degree of continuity over the Study Area.

Structure at the Near Base Upper Cretaceous Unconformity level

may reflect structure at the Top Waarre level.

The sands of the Waarre Formation are close to and therefore
ideally located to trap any hydrocarbons migrating from the

source beds of the Otway Group.

The Belfast Mudstone which gverlies the Waarre Formation can
provide good sealing on the downthrown side of the Tartwaup

Fault.

3
[t is emphasised that due to the variability of data quality of
the interpreted horizon as well as thevextensive faulting, an

average level of confidence accompanies this map.

The Waarre Formation at Caroline #1 has good reservoir

characteristics.
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7. DISCUSSION OF STRUCTURAL INTERPRETATION

7.1 GENERAL STRUCTURAL STYLE

The Study Area is mainly located on the upthrown side of the major
northwest-southeast trending Tartwaup Fault. A number of
northwest-southeast trending anticlinal axes are observed with
culminations on some of them. Faulting is interpreted as being normal
and throw down to the northeast and southwest. The strike direction of
the faults is in a northwest-southeast sense. At the Near Base Upper
Cretaceous level, two large faults form half-grabens between the

Tartwaup Fault and Caroline #1.

A number of leads have been delineated by this interpretation including

the Glenburnie Prospect which is described below:

7.1.1. GLENBURNIE PROSPECT (Figures 12, 13 and 14)

Tnis prospect is interpreted to be a closure at all three
levels. In each case it is seeﬁ to have a northwest to
sQutheast trending structural axis. At the Near Base Pebble
Point level it is interpreted as a closurg on the upthrown si&é
of the Tartwaup Fault. The Glenburnie Prospect exhibits
norther]y‘dip which is unigue. At this level it is some 8.2 sqg.
km. in areal extent with a maximum vertical relief of

approximately 30 metres.

Seismic velocity over the Glenburnie Prospect indicates a
velocity "low" over it which would mean that this Prospect is

a closure at depth.
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[sochore values taken from the Top Pember Mudstone to Near Base
Pebble Point; and Near Base Pebble Point to Near Base Upper
Cretaceous intervals indicate that the growth of the structure

took place during the deposition of the Pebble Point Fbrmation.

The Glenburnie Prospe;t is best seen on lines BU85-50A and

BUD86-75.
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INTRODUCTION

Pect':y-Ray‘Geopnysical Crew 6824 was contracted to cornduct a seismic
survey in the Otway Basin P.E.L. 28 in the south-eastern region of
South Australia.

The survey crew camnmenced operations on 10 Jarmary, 1988 ard the
recording crew started on 19 January, 1988, after conducting an
extensive experimental programme on 18 Jarmary, 1988.

Field supervision was conducted by Mr. Pradeep Jeganathan for Beach
Petroleum N.L.

. LOCATION

The subvey area was located in the south-eastern corner of P.E.L. 28.
The selsmic survey was conducted to the north and east of Mt. Gambier

within approximately 20Km of the town.

TERRAIN

The prospect area primarily camprised undulating pastural plains' with
occasional pine plantations. The terrain did not present any limitatlons
to recording during the swrvey. Difficulties were, however, experienced

by the fact that the SADME regulations precluded the vibrating of any

stations within 200m of habitation. In some cases this caused a
considerable reduction in fold on the seismic section. Additional
difficulties were occasionally experienced with fence lines. Often
long detours had to be made to negotiate them especially when gates
were too narrow for the vibrators to pass through.
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WEATHER

Weather was variable during the survey. Temperatures rarged fram
8 - 40 degrees Celsius with overcast skles for much of the survey.
Rain did occur but not in sufficient quantities to delay production.

A bush fire ban was declared on 28 January, 1988 but production was
maintained.

LOGISTICS

Accaumodation was provided for the crew at the Red Carpet Inn in

M. Gambier. #n office was set up in one of the rooms with a private

telephone line ard facsimile machine since poor radio cammunications ) -
were experienced with Head Office, Brisbhane. k

. . ’ ™
Most of the crew's supplies were obtained fram Mt. Gambier with L

technical r'equirénents being airfreighted from Brisbane or Melbourne.

The mechanic's workshop and parts trailers were parked in a lockable
compound rented from Mr. D. Stevens of Dave Stevens Smash Repairs.
This provided suitable facilities for the maintenance ard storage of -

vehicles.

All recorded data tapes ard monitors were sent to Beach Petroleum in
Melbourne by courier for subsequent distribution to a processing centre.

PERMITTING

Permits for the prospect were obtained 'by'Mr-. J. Payne acting for

Beach Petroleum N.L. Few problems were experienced altho@ scme
difficulties arcse with absentee landowners and owners being on i‘nliday.
This meant that the survey crew was temporarily held up on occasions.
Generally excellent rélations were maintained with the larmdowners.
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SURVEYING
a. General

Surveying commenced on Sunday 10 Jaruary, 1988 with a reconnalssance
of the programmed lines. Production started the next day. Control
for the programme was provided by trig. points located at Myora ard
Kirby. In addition, ties were made to previous surveys where their
lines intersected this programe. Several tie traverses were run to
close off ends of lines and to form complete loops. A few tails over
intersections were left as hanging lines. These were double run with
sunshots to close bearings. Line clearance was performed by Mr' R.
Johnson ard was restricted to slashirng, clearing of debris and some
lopping of overhanging branches which restricted access of the vibrators
£0 an area. There were some exceptions to this. Line GA88-05 was
dozed for approximately 1 kilometre near its eastern end through
private property. Line GA88-09 went into a pine plantation on 1its
western tail. The first section needed heavy trimming and clearing
with scme stumps having to be sawn of f at ground level to enable the
vibrators to have access to the line. The second and final section
was into a pine plantation but traversing it against the direction of
the trails. Some pines had to be felled and the area cleared. Line
GA88-10, which had a section running down a tight pine trail, needed
heavy trimming and clearing of debris.

The major problem with the survey centred on the skips ard rgcoveries.
The permit agent and senior surveyor spent a considerable amount of
time ard energy realigning seismic lines so that the rumber of skips
and recoveries were minimal. Their understanding was—that-SADME-,
regulations-required that the source maintained a 200m cffSet/gap— |
from all construction. A few days before the erd of production on
this prospect Petty-Ray Geophysical was informed by Beach Petroleum
that due to Successful negotiations between Mr. J. Choudhury and

Mr. R. Nelson of SADME, that this requirement could be relaxed to 50m+—
Subsequently, line GA88-04 was partlally re-recorded as GAB8-0UA, in a

new position, in part due to the rumerous skips undertaken on the
original survey on the southern gart of the line.
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SURVEYING (Cont'd)
b. Operations

Chaining was conducted using a plastic coated steel cable (alrcraft
control cable) marked at 25m intervals from a normal survey tape. The
cable was U4 stations lomg. No colaur charge was made with the pin
flags since every station was a vibrator point. Chaining distance was
checked by EDM throughout the prospect. The chain lergth was checked
at the end of each line. '

Instruments used in this survey were a Wild T2000 Electronic Thecdolite
and a Wild D14L Distomat with a Wild T1 Theodolite and Wild D14 Distamat
as a back-up. A direct feed into a GRE3 Electronic Fieldbook was

used. This was supplemented by handbooking when necessary.

Normal methods of: 'Reciprocal Verticals' for turning points to
determine elevations; 'Double Plate Angles' with sunshots by 'Altitude!’
method to establish and control bearirgs; 'Sirgle Ray Verticals' to all
intermediate points calculated using co-efficients for curvature and
refraction developéd fram relevant turn point reciprocal argles.

¢. Computations

Canputations were made by a direct feed fram the GRE3 Electronic
Fleldbook into a TIPC supplemented by hand punching of field data.

All canputations were performed by a TIPC using Land Survey Programs
fran GSI/TI. Sunshots and scme tie lines were camputed by HP41CX hand
held calculators. In addition, calculations for some lines were
checked by hard to verify the TIPC results.

Adjusted interpolated co-ordinates and elevations for all stations
were Input onto diskette ard hardecopy. A copy of each line was passed
onto the iIn-field data processing unit as required.

Ere—y o
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SURVEYING (Cont'd)

d. Permanent Markers

These were placed at all intersections of lines and roads ard at the
start and erd of lines. Markers were located at the closest fence
line wherever possible although permanent ma kgrs placed in pine
plantatioﬁs are all liable to be pulled out. A permanent marker was
located at the first road crossing the line 1f no fence was nearer to
the start and emd of line. Permanent markers camprise a normal 1.8m
tall star iron with a stamped aluminium tag with relevant information
bolted onto it. The star iron was driven into the ground usually to
fence height ard integrated into the fence as best as was possible.

Lists to client:-

Interpolated data, all stations, all lines (both on disk and hardcopy)
Fleld notes of all lines and tr;averses (both on disk and survey notes)
Intersection diagrams for all lines '
Control points, trigs and previous permanent markers used

Loop Closure map (Vertical amd Horizontal)

Surveyors plot map of lines with permanent markers and uptoles.

RECORDING

Field recording was undertaken using a Geosource MDS-14, 120 chamnel,
Fibre Optic Telemetry recording system. Quality control monitors were
produced on a 48 trace SDW-400B Electrostatic camera.

a. Experimental Programme ‘ ,

An experimental programme was undertaken on line GA88-06 on 18 Jarwary,
1988, to determine the most sultable recording parameters for this
portion of the seismic survey. A cable with takeouts at 25m intervals
was arranged doubled back on itself such that traces 1/120 and 60/61
were located at the same station. The geophone array, traces 1-60,

was 12 geophones spread out over 25m whilst for traces 61-120 the 12
geophones were equally spaced out over 35m.
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8. RECORDING (Cont'd)

Receiver Type: Sensor SM-4 10Hz geophones, 1200 ohms damping resistance,
’ 12 geophones per string, 2 inch spikes. 15 strings 10Hz,
1000 ohms damping resistance with 3 inch spikes were
used for some tests.

Source: 4 Failing Y1100A vibrators located‘,at: stn. 262, source
array, 57m, centred on the station.

Recorder: MDS-14 Fibre QOptic System

Sample Rate: 2ms.

Record Length: Sweep length + U ‘secords listen timé

Hi-Cut Filter: 109Hz 90db/octave .
Lo-Cut Filter: 12Hz 24db/octave ' is
Notch: Cut

Parameters used were:
12 - 90 Hz, log l0db, 12 sec. sweep, 12m pad - pad, 4 vibrators in lne.

. 10 sweeps, 2.33m move up
. 8 sweeps, 3.00m move up
6 sweeps, 4.20m move up
4  sweeps, 7.00m move up

10 sweeps, 2.33m move up with some geophone patches moved laterally,

and some patches replaced by geophones with 3 inch spikes.

12 - 90 Hz, log 10db, 16 sec. sweep, 12m pad - pad

sweeps, 7.00n move up
sweeps, 4.20m move up
sweeps, 3.00m move up
sweeps, 7.00m move up, 3 vibrators in line

= O O &=
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RECORDING (Cont'd)

4 vibrators in line, 12m pad - pad, 7 metre move up

12 - 90 Hz, Unear, 16 sec. sweeps

12 - 80 Hz, log 10db, 16 sec. sweeps

12 - 70 Hz, log 10db, 16 sec. sweeps

12 - 96 Hz, log 10db, 16 sec. sweeps

12 - 96 Hz, log 10db, 16 sec. sweeps, 10m move up (66m source array).

b. Recording - Parameters

The following recording parameters were chosen at the conclusion of

the experimental programme:

Sweép Range:
Sweep Length:
Listen Time:
Sample Rate:
No. Sweeps:
Lo-Cut Flilter:
Hi-Cut Filter:
Notch Filter:
Nominal Fold:
Source Array:

Tape Format:

Recelver Array:

Spread:

12 - 90 Hz, leg + 10db

16 seconds

4 secords

2 milliseconds

4 ‘

12 Hz 24db/octave

109 Hz 90db/octave

50 Hz In

6000%

57m, 12m pad - pad, Tm move up,

4 vibrators in line, array centred
between stations

SE: B 1600 BPI Phase encoded

M-4 10Hz, 12 geophones/string, 3.18m

. between geophones, 35m array length,

centred on the station
1612.5 - 137.5 - 0 - 137.5 - 1612.5
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RECORDING (Cont'd)

The following charges were made to the recording parameters on 26
January, 1988 at the start of line GA88-011:

Sample Rate: I millisecords

Hi-Cut Filter: ' 93 Hz

The rumber of sweeps were charged fran 4 to 6 sweeps on 16 February,
1988. In addition, the distance the vibrators could approach any
construction whilst operating was reduced fram 200m to 50m on

16 February, 1988. This 'change greatly assisted in improving the
quality of the flnal section. '

PROCESSING

Processing of data was undertaken usirg Petty-Ray Geophysical's in-
field data processing unit (DPU). Initially, the DPU processed the
crew start-up tests ard part of the data acquired durirg the experimental
programme that was conducted at the beginning of the seismic survey.
Data aéquired using a 16 secord sweep, 4 second listening period with
a 2ms sample rate was sent to Petty-Ray Geophysical's main processing
centre in Brisbane for analysis. This was also undertaken for lines
GAS8-04, GABB-13. As requested, SE: Y 6250 BPI client output tapes
were produced by the DPU once the parameters were charged to lms
sampling rate. Additional processing was undertaken as requested by
Beach Petroleum N.L. This included producing brute stacks for lines
GAB8-11, GA88-01, GA88-05, GAB8-13 and GAB8-08. Parameters used in
producirg the brute stacks were provided by Beach Petroleum N.L.
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PROCESSING (Cont'd)

Additional tape transcription of data fram the Gambler Seismic Survey
was requested three weeks after the survey was campleted. Beach
Petroleum N.L. requested on 4 March, 1988 that all SE3 B 1600 BPI
field records from the Gambier Selsmic Survey be transcribed to SEG B
6250 BPI format. Since many of the original tapes had been scratched,
as they were no longer' needed, information on lines GA88-01, GA38-04,
GA88-11, GA88-13 amd GA88-16 was not able to be recovered.

WEATHERING SURVEY ~

a. Drilling

An uphole survey was conducted as part of the Gambier Seismic Survey
to provide Information about the sub-surface and to determine a static
correction at the uphole locations. Petty-Ray Geophysical provided a
Bourne 1000R mounted on a Mack 6x6 truck to drill the upholes.

Uphole locations were detemined by Beach Petroleum N.L. A total of
30 upholes were drilled as part of the seismic survey. No major
problems were encountered by the drilling crew although the presence
of sub-surface caves within limestone formations caused some dif.‘ficulty
with lost circulation problems.

b. Statics

A loaded harness was lowered into each uphole (Appendix 7 & 8).
Records of the travel time from the shot depth to the surface were
made on an OYO McSeis 24 channel recording instrument. T-X graphs

~ were produced for each uphole. Depth of weathering and the velocities

of the weathered amd sub-weathered material were determined fram the
graphs. Depths of weathering did not vary much ranging from 3m - 25m.
Weathering velocities rarged fram 320m/s to 1100m/s whilst sub-weathering
velocities rarged fram 1820m/s to 2300m/s. Static values were produced

for the production of the brute stacks using the elevation static
method ard a 2100m/s replacement velocity. ‘
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11. CONCLUSIONS AND RECOMMENDATIONS

Petty-Ray Geophysical's Crew 6824 successfully campleted the Gambier
Selsmic Survey on 18 February, 1988 at an average acquisition rate of
5.20 km./day. This rate was achieved in spite of the presence of
numerous fences, which often required large detours, and the necessity
of the vibrators wundertaking many backups so that recovery shots could

be made.

The successful negotiations carried out between Beach and SADME which
resulted in the reduction of source offset fram 200m to 50m fram
dwellirgs, improved data quality dramatically. It is hoped that the
new S.A. Petroleum Regulations, which wﬂl pass through Parliament
during 1988 will assist future surveys in minimising loss of fold.

Respectfully submitted,

PETTY-RAY GEOPHYSICAL Approved by:
JOHN HORSLEY o » DAVID HOSKINS
Operations Supervisor General Manager - Australia
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APPENDIX 1

EQUIPMENT LISTING

Falling Y1100A Vibrator Units mounted on
Kenworth 6x6 trucks

International Ux4 Recording Truck
MDS-14 Recorder

Mass Memory SMM II

DC6000 Correlator

SDW 400B Monitor Camera

MIM 100

Mult1-Tape Control

Oscilloscope 465B

RCV 310B Vibrator Electronics

RTU II (Remote Takeout Units)
Battery Chargers

Battery Packs

Strings of SM-4 10Hz Geophones 12/strirg
Fibre Optic Cable Iinks - 8 Ta.kéouts
Links at 40m spacing

Fibre Optic Extension Cables - 100m
Geospace 940

Precision DC Source

100W SSB Radios

VHF Radios

VHF Radios (Vibrator Controls).
Clent Radlo

Toyota Persornel Carriers

Toyota Pickups

DI-4 Wild Distomat
T2000 Total Statlon
Precision Chain
TIFC

Drafting Equipment
100W SSB Radio

VHF Radios
VHF Portable Radios

Toyota Uxl Pickups
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APPENDIX 1

EQUIPMENT LISTING
(Contirued)

24 Channel 0YO McSeis Refraction System
Mobile Explosives Magazine
Mobile Detonator Magazine

Uxy Toyota Pickups

Bourne 1000 mounted on 6x6 Mack
Mack 6x6 Water Truck ‘

Party Manager's Vehicle
100W SSB Radics
VHF Radios

~ Canon Photocopier ' : -

FPT-32 Central Processor/4 MB Memory

‘Array Processor

Tape Drives 1600/6250

Disc Drive

High Speed Raster

Printer/Plotter Printronix
Printer/Plotter Versatec 2211

TIRC

Fully equipped air-corditioned trailer
40 XVA Altermator

Workshop Trailer
Parts Trailer
Portable Welding Unit
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APPENDIX 2

‘ PERSONNEL, LISTING

@

Party Manager
Assistant Party Manager

Instrument Engineer
Senior Qbserver
Observer's.
Selsmologlsts
Refraction Qbserver
Senior Surveyor
Surveyor

Analysts

Driller

Vibrator Mechanic
Mechanic

Line Boss

Battery Man

Utility Workers:

Recording Crew
Vibrator Operators
Survey Crew

Drill Crew
Preloader
Batteries
Geophones

Manieri
Heyer
Hi1l
Ambrese

. Hancock/D. Sully

Spenceley/K. Robinson
Schulze/B. Jansen
Beattie

Targney/J. Paton
Spenceley/K. Robinson

M. Thompsen

Jones

. Morton/M. Sinkkonen

Clark

Subasic

(10)
(4)
(2)
(1)
(1)
(1)
(1)



LINE NO. .

GA88-01
GA88-01E

GA88-02

GA88-03
GAB8-OU
GA88-0L4A
GA88-05
GAB8-06
GAB8-07
GA88-08
GA88-09
GAB8-10
GABB-11
GA88-13
GABB-14
GAB8-16

APPENDIX 3
LINE LISTING
S.0.L. E.0.L
100 520
520 700
65 495
159 632
101 440
63 303
61 661
106 326
65 285
65 800
100 312
100 498
65 720
100 469
100 428
97 690

KILOMETRES

10.500
3.250 Km. Rate
1.250 Hrly. Rate

10.750

11.825
8.475
6.000

15.000

- 5.500
5500

18.375
5.300
9.950

16.375
9.225
8.200

14.825

TOTAL 160.300
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o PETTY-RAY cEoPvsicaL @t - " - 9 ERIOD

SOURCE PATTERN: RECEIVER ARRAY: _ CAMP SITES _REn CARPET DIwn
.
L PKEAD STA. INT. VARISOURCE :  Noimal [ Alsinote 0O ow 0O
‘ COVERAGE WEATHERING HOURS
2| e to STATIONS  Jo o] >750P COVERAGE tne | £ COVERAGE ")°‘:' M°°» ""f'i"" e {::"‘ Yeavat | RS04 | Torat REMARKS
- GABH— from to Sta.| Drops Daily Cum. No. 3 Doily Cum. o over e Time Weath. Time Time
|4,
X S
: — -
.i" -
-
;
7 ‘
- [SEvey/BeattierTangney traveT (5 Sale
— - hs” /Jones & Morton travel to Sale.
9 j - Surveyors enroute to Mt. Gambier
' 10 \ : surveyars Iocate Iine locations
. i - waiting on parameters —
n Receive parameters - Survey start
12 . . Surveying & Chaining progressing _-
\:_l_ Survey in progress - Canvoy leavv._:; Bix '
14 - Surveying in progress .
\E : { . |survey in progress - ‘i‘éf;";;;;le_”"”
1 ’ . All convoys arrive Mt. Gambier
17 ‘06 Experinental 120 3.00 0.25 3.25 |Layout exp. spread - 3 hrs layout
18 | o6 rental _|120 0.25 | - 0.50 | 1.75 0.50 [10.25 | 13.00 |BSTEIRE V" il teinatary o & i G
9| o6 126 201 |1zs 3.125 | 3.125 1.00 | - - 4.75 0.75 | 5.00 [ 11.50 |oowntime Inst. 0.25 Hr. ]
20} 95704 |200/440}106/369 | 31 4.15 7.275 0.50 | - 0.50 | 3.25 0.50 | 7.25 | 12.00 [0B down 1.5Hr. - Mass Mamory
Y 158 167|202 5. 05 12,325 — 0.75 | 1.00 | 0.75 | 1.50 0.50 | B.25 | 12.75 -
ter] i |ieesa0of 1017218 | 155, 4.600 | 16.925 0.501 0.25§ 0.50} 1.25 0.50 } 9.25 | 12.25 [vib 4 down Kline Pump 3 lrs.
23| 13 219 an 193 1.825 | 21.7%0 0.50 | 0.50 | 1.00 | 0.25 0.75 ] 79.50 | 12.50 [0B down Correlator 0.25 iirs.
24 1316 Ja12/97 | 4697286 | 139 6.175 | 27.925 0.50 | - 0.25 [ 1.75 0.50 | 9.25 | 12.25 |oab. oo . 25Mr. &?w_:ww
251 16 287 536 250 | 6.250 34.175 0.50] 1.25| 0.25] 1.25 _0.50] 8.75 12.50 0B down }.0Hr. Mass Memory,
261 16/11 _ [|537/720 690/656 I | s.450 | 39.625 1.50 | 0.50 1.00| o.50 0.75} 7.75 | 12.00 |0B down 0.25Hr, Back Motar ~
ZA B 655 392 |264 6.600 | 46.225 { 0.50] 0.75] 0.50| - 0.75 ] 9.50 | 12.00 o
TAEY 391 192 |20 |7 5.000 51.225 i 0.50] 1.25] 0.75] 1.50 0.75 | 7.50 12.25 |vib 4 down 1 Hr. o
wlno imnoofoies | 23 3.875 | 55.100 _ 0.75] 0.50| 1.50 | 1.7 075 | 7.00 | 1225|815y Prodictiod -~ recoveries -
0] 01 165 409 245 6.125 | 61.225 0.50] 0.25] 0.50 | 0.25 0.75 [10.00 | 12.25 S
o | 017011107570 5207683 | 114 5.600 | 66.825 0.75| 0.50 0.75} 2.00 0.75 | 8.25 | 13.00
TOTALS 671 66.825 | 66 325 8.75| 6.75| 8.25[20.00 8.50 [107.25 | 159.50

59000
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N S— | W)NTHLY STATISTlCAL(QEPORT crew _
sY: PETTY-RAY GEOPHYSICAL AREA : PERIOD _resmumey joss

SOURCE PATTERN: RECEIVER ARRAY: CAMP SITES . - ier
SPREAD "STAUINT. 25, VARISOURCE : Normol ) Alrerncie ()] Out O
COVERAGE WEATHERING HOURS
. STATIONS o o] TP COVERAGE Line | 5 COMERAGE Daity 08. | Maint. :::';. Tl::.o Tova |R759 | Tore! . REMARKS
g Line No. S1a. D:: . - No. 3 ; Tesls Moves | Time Time Weath. Timve Twrve
AB8- from ‘o Pt | Daily Cum. £ [aily | Com.
| TR L 4100|4100 — 6 [ = |00 | 92| 100 |50 | 13:00 [b dwm 0.0 -
2 |03 221 438 218 5.450 9,550 0.50 0.50 1.00 1:25 1.00 8.25 12.50 Nunerous fences - Duetours
3 lo31a__ 4397428 632/375 19373 6.175 | 15.725 0.75 | 0.50 [ 0.75.] 1.25 0.75 | 8.50 12.50 i
4 374 100|275 6.875 | 22.600 0.50 | 0.25 | 0.75 | o0.50 1.25 } 9.50 12.75 | vib down 0,25 hours
s l09/10  |1007498] 3127469 [212/49 6.025 | 28.625 0.50 | 0.75 f 0.25 | 1.75 0.75 | 8.25 12,25
e {10 468 247|222 5.550 | 34.175 0.75 | 0.25 | 1.00 | 1.75 0.75 | 7.75 12.25 | 0B down 0.5 hours )
7 10708 |246765 | 1007126 [147/61 5.200 | 39.375 0.75 | - 1.25 | 2.s0 0.75 | 7.25 12.50- | 0B down 0.25 hours ) Tape head _
s |os 127 406 |280 7.000 | 46.375 0.50 [ 0.25 | 0.50 | 2.00 0.75 | 9.50 13.25 | B down 0.50 hours )
2 o8 a7 | 679 [272 6.825 | 53.200 0.50 [ 0.50 [0.25 | - 0.75 [10.25 12.25
10 |08/05  k80/661 007552 §20/1h9 5.750 | 58.950 0.75 | - 0.75 | 2.00 0.75 | 8.00 12.25 | 0B down 0.25 hours )
W |os 551 357 |195 4.875 | 63.825 0.75 | 0.50 | 0.50 | 1.25] ° 0.75 | 8.75 12.50 | Pertbes Poumhobetrain - slow qoing
2 |os 36 | 128 |229 5.725 | 69.550 .0.50 | 0.50 | 0.75 | 1.25 0.75 | 8.75 12,50 e
3 |0s/02  [127/495 1/362  F6/13p 5.000 | 74.550 j_0.75 | 0.25 [ 0.25 | 1.50 0.75 | 8.50 12.00 o
14|02 361 137|225 5.625 | 80.175 | 0.s0) - 1.25 | 2.00 0.50 | 8.00 12.25 .
s |02707 1367285 [65/158  p1/12p 4.975 | 85.150 - T os0| -V [1.00| 2.50 0.75 | 7.25 12.00 | vib down 0.25 hour
Vs |07/04a [157/63 [65/108 p2/4s 3.450 | 88.600 Fosofo2s[2.25] 1.25 1.00 | 6.25 12.00 | 2 Hr lost cattle chewed line
17 | o 109 241|133 3,325 | 91.925 , 0.50 | - 1.50 | 3.00 1.00 | 6.50 12.50
8104a 242 303 61 1.55 ] 93.475 0,50 ] 0.25 ) 1.00 3.00 1.25 ] 6,00 12.00 ] vib down 0,25 hx,
19 ' J ,
20 T !
2 T :
22 ! .
23 ! N _ R
24 !
25 i N e _:
26 ) -~ [~
27 ' _ 1 _ —
0 T - 1 B —
i S i S . U IR IS EU T —
30 T T =
n [ : ;
TOTALS 3733 93.475 | 93.475 10.25 | 4.75 | 16.50] 33,00 15,25 4143.75] 223,25 ‘;
- - - " - - T T e T e T s TR T T ] {
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APPENDIX 5

LIST OF SURVEY CONTROL DATA

LINE STATION

®

LINE EASTING NORTHING ELEVATION  CONNECTION
Myora Trig  1496060.563  5813290.255 89.041  GAS8-11
Kirby Trig  1495020.913  5825442.324 82.392  GA88-14
ORB7-01 716 471637.02 5824581.58 66.91 GAB8-01
BUD86-82 332 '479860.33 5824503.13 64.06 GA88-01/-05
BUDB6-82  226+27  U479904.80 5821356.14 56.33 - GAB8-07
BUD86-86  207+18  191498.36 5814999.72 57.19 GAB8-11
BUDS6-86  2u8+24  H491475.23 5816150.69 61.68 GA88-09/-14
BUDB6-88 96  487415.85 5819150.93 64.40 GAB8-06
BUD86-T9 316 483273.05 5817609.57 65.66 GA88-11
BU8S5-50A usy  483954.94 5810452.10 39.70 . GA88-13
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PERMANENT SURVEY MARKER LISTING

SOL Previous PM Int. 01/BUD86-64/

STATION  ELEVATION EASTING NORTHING COMMENTS
Line GA88-01
100 66.91° 471 637.02 5 824 581.58

263 + 17, 63.26 475 717.69 5 824 530.81
429 66.99 479 849.53 5 824 606.34

496 + 5 66.05 481 533.24 5 824 634.00

OR87-01 Stn. 716

East fence Naracoorte-Mt. Gambier
Railway line

North side of Wandilo Rd. at int.

of Sinnybrae Rd (Nth of EOL BUD86-82)
East fence of Penola Rd at the int.
of Wandilo Rd. EOL is 595m east

Ee-

(Note: Line GAS8-01 1s Wandilo Road pegged on northern side).

Line GA88-01E

vy

st

Line GA88-01Ext was due to export vegetable crop causing a 1250m gap.
Line GA88-01 erd of line was 520, line GAB8-01Ext start of line was 570
ef fectively starting on projected peg number fram GA88-01.

569 + 11 67.37 483 357.94 5 824 672.05
639 69.30 485 095.32 5 824 634.20

704+ 6  68.6 U486 T26.75 5 824 597.46

Fenice 11m west of S.0.L.
Just of f south fence Peweena
near power line

Fence 106m east of E.O.L.

(Note: Line GA88-OLE runs at approx. 3° greater bearing than GA88-01).
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APPENDIX 6

PERMANENT SURVEY MARKER LISTING

(Continued)
STATION ELEVATION EASTING NORTHING COMMENTS
Line GA88-02
PM 1 53.46 485 623.80 5 815 416.71 S.0.L. is 232m north. North. fence

of Worrolong Road
104 + 24 53.76 U85 624.94 5 816 648.68 Int. 02/11 station 240+16 on 11
| : South fence Buchanans Road
216 + 3 60.72 u85 589.19 5 819 420.99 North fence Mingbool Road
322 65.57 U85 477.47 5 822 059.06 Fence 16m north of int. 02/05
L Station 191 on line 05
407 + 8 69.34 485 391.47 5 84 177.95 Fence 8m north of int. 02/03
' Station 217 on line 03
433 + 1 69.75 485 397.93 5 824 825.04 South fence Peweena Road
495 71.35 485 349.80 5 86 B1.05 E.O.L. South fence Laneway

Line GA88-03

191 + 5 70.65 u8L 764.33 5 824 326.59 West fence Peweena Road
S.0.L. is 805m W/N/W.

382 68.96 489 393.22 5 823 185.01 Actually PMon GAS8-08 Stn 681+3m
382 1is 32m north at int. 03/08
603 67.77 U9l 765.69 5 821 936.10 Fence 125m east of 03/14 Int.

E.0.L. is 750m E/S/E.

(Note: Line GA88-03 starts close to GA88-01E aligrment then travels campletely
through paddocks to erd with tail over GA83-14 approx. 500m south of Milroy Road).
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PERMANENT SURVEY MARKER LISTING

188 259.14

S.0.L. 14m S/S/W north fence of
Brim Brim Road

Int. 04/13 stn. 198+am N/E cnr.
Evans Rd & Square Mile Road

Princes Hwy. North Side, beside
Evans Road sign.

Int. 04/BUD86-75 N/E cnr Evans Rd

& C1d Gold Road

E.0.L. at int. Evans & Buchanan Rds.
S/E cnr also int. 04/11/06

(Contired)

STATION ELEVATION EASTING NORTHING  COMYENTS
'Line GA88-04

10 + 14 34.53 L84 WTT.7L 5 808 019.02

149 +3  35.84 48U 972.64 5 809 099.18

23L+21 - 50.08 45 820.36 5 810 98441

347 + 17 49.88 187 083.26 5 813 574.66

440 54.12 5 815 556.86

(Note: GAB8-04 is Evans Road pegged on the east side except for diverge through
paddocks south of Old Gold Road ard again near S.0.L. fram Sgyuare Mile Road to

" Brim Brim Road).

Line GA88-04A

100 35.80

185 + 11 50.23
256 + 21 45.47

303+ 8 46.56

ugh 385.47
484 731.63

485 551.64
486 530.03

487 188.73

5 808 261.88

5 809 103.53

5 811 070.90
5 812 557.85

5 813 511.32

SOL 13m S/W east fence Brim Brim Rd.
Int. 0U4A/13 north fence Square Mile
Road stn. 188+9m line 13

Princes Highway north fence

Int. O4A/04 east fence Evans Road
Station 301 line 04

E.O.L. 8m S/W south fence Old

Gold Road
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PERMANENT SURVEY MARKER LISTING

(Contimued)

STATION ELEVATION  EASTING NORTHING

COMMENTS

Line GA88-05
61 + 12 65.24
137 + 20 65.58

- 266+9  66.05
355 + 10  66.15

661 65.78

182 410.78 5 823 059.63

484 212.25 5 822 4u9.48
487 275.03 5 821 508.18
489 427.56 5 820 989.63

496 701.03 5 818 680.04

S.0.L. is 12n W/N/W fence in line
with Alrport Road

West fence Peweena Road

East fence Mingbool Road

Int. 05/08 is 8m E/S/E stn. 593

on line GAB8-08. West fence of
Clover Estate Road at Redhill Rd cnr
E.Q.L. fence at fire break to scrubd

(Note: GAB8-Q5 starts approx. lKm. east of Penola Rd. on fence line in line with
pMrport Road and travels through paddocks to end at fence line of scrub just short

of border).

Line GA88-06
105 + 17 65.12

160 60.95

289 + 24 54.60

326 53.22

486 687.48 5 819 817.56

487 181.46 5 818 559.79

488 2u48.52 5 815 545.29

488 404.59 5 814 650.27

S.0.L. 1s 8m south. North fence of
Clover Estate Road

Int. 06/BUD85-50A N/W fence cnr at
int. of Black Swamp, Hawkins &
Triangle Roads _

Actually PM 440 line GAB8-QU offset
fran int. 06/04/11 in S/E cnr of
Evans & Buchanan Road int.
E.Q.L. at east fence on Triangle Rd.

(Note: GAB8-06 is Triargle Road pegged on west side with tail over BU8S-50A
through the paddocks to end on Clover Estate Road). '
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PERMANENT SURVEY MARKER LISTING

796 71.72

Fence beside hayshed

S.0.L. is 8m Northwest

Cnr. Croyle & Sunnybrae Rds
Sth/West cnr int. 07/BUD86-82
stn. 226+2Tm line BUD86-82
West fence Penola Road

North fence White Road

S.0.L. 1s 32u W/N/E PM in fence
Int. 08/13 stn 299+2m N/W cnr of
Square Mile Rd. & Brown Rd. Used
Cadastral mark for PM.

Int. -08/BUC86-75 north fence of

Actually PM 408 line GAB8-11 offset
25m east of 08 at the S/E enr of
Pine Trail, Buchanans Rd. & Glenelg

Int. of 08/03 is 32m north on edge
of Mingbool Rd. PM is in south
fence of Mingbool Road

(Contimed)
STATION ELEVATION EASTING NORTHING COMMENTS
Line GA88-07
65 + 8 60.57 479 095.30 5 821 661.10
100 56.35 479 904.80 5 821 356.14
170 + 4 60.58 481 530.45 5 820 709.03
262 + 3 63.10 u83 645.88 5 819 816.38
Line GA88-08
63 + 18 37.36 487 129.59 5 808 273.13
100 42.06 487 493.70 S 809 098.34
260 +10  50.98 489 148.78 5 812 750.93
Old Gold Road
367 57.32 489 572.83 5 815 330.80
_ Highway int.

681 + 5 68.95 4 489 393.19 5 823 185.03

489 342.90 5 826 052.42

E.O.L. is 100m north. PM in fence

(Note: GA88-08 starts with southern tail over Square Mile Road (GA88-13) then is
Brown Road pegged on west side until Old Gold Road (BUDB6-75) through paddocks to
Pine Trail until just short of Redhill Road, then through paddocks to the erd).
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APPENDIX 6

PERMANENT SURVEY MARKER LISTING
(Contimed)

STATION ELEVATION EASTING NORTHING COMMENTS

Line GA88-09

132 64.06 u92 777.54 5 816 514.04 Int. 09/14 stn. 150 eastern side
of Glenelg vy at entrace to
Pine Trail.

313+ 6 65.45 497 302.83 5 816 557.16 E.O0.L. is 31m west of PM, which is
placed at eastern side of the Vic./
S.A. border track at the emd of
Pine Trail.

(Note: Line GA88-09 tails west through pines over Glenelg Hwy. then travels east
alorg Pine Trail to border with one step to the south. PM's will probably be
pulled by Forestry so for reference it 1s the first major Pine Trail north of
int. of Glenelg Hwy. ard Rennick Road).

" Line GA88-10
100 41.89 490 693.01 5 808 283.75 S.0.L. north fence of Caroline Rd.
132 41.33 490 663.23 5 809 082.25 Int. 10/13 stn. 426 + 2m fence

375 + 12 57.59 490 538.44 5 815 164.00 Int. 10/11 stn. 447 + Um south
‘ fence of Bentley Road

498 64.34 490 521.87 5 812 814.66 E.O.L. north side of Pine Trail

(Note: Line GA88-10 starts fram Caroline Road up fence line then Pine Trails).
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PERMANENT SURVEY MARKER LISTING

S.0.L. eastern fence of Penola Rd.

S/E cnr of Mingbool & Buchanan Rds.
Int. 11/BU85-50A S/E cnr of
Buchanan & Hawldins Road

Actually PM 440 line GA88-04 int.
11/04/06 PM is offset to the south
of line 11 & is in the S/E cnr of
Buchanan & Evans Roads

Int. 11/08 stn. 367 in fence S/E
cnr of Glenelg Hwy. & Bentley Rd.
Int. 11/BUD86-86 stn 207+18 PM
S/W enr of Bentley Rd. & track
Int. 11/16 stn. 655 in fence S/W
cnr. of Bentley & Myora Roads

Just north of Princes Hvy near
previous alignment of highway

(Contirued)

STATION ELEVATION EASTING NORTHING COMMENTS
Line GA88-11

65 58.59 481 612.32 5 818 391.62

: above cutting

104 117.53 482 458.63 5 81T 913.57

271 53.78 186 328.65 5 816 367.91

354 54.12 488 259.14 5 815_556.86

403 57.32 489 572.83 5 815 330.80

U486 + 4 57.39 g1 497.86 5 814 999.57

602 + 2 53.51 493 839.35 5 813 319.31

720 53.59 496 135.68 5 811 491.47

(Note: ILine GAB8-11 is Bentley & Buchanan Roads pegged on the south side with an
extension through paddocks on western erd (7° berd to the north at int. of Mingbool
Road) and straight line (within reason) to highway on the eastern erd of Bentley Rd.:}
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APPENDIX 6

00075

PERMANENT SURVEY MARKER LISTING

S.0.L. north fence Square Mile Rd.
Int. 13/BU85-50A N/E cnr Square
Mile & Hawkins Road

Int. 13/04 stn 149 + 3 N/E cnr of
Square Mile & E:véns Road

Int. 13/08 stn 100 N/W cnr of

- Square Mile & Browns Rds. Used

Cadastral mark as PM

North fence of Syuare Mile Road at
erd of corner offset south fram
line appr'o;c: 10m.

Int. 13/10 stn. 132 fence at edge

'E.O.L. Pine Trail

(Continued)

STATION  ELEVATION | EASTING NORTHING COMMENTS
Line GA88-13
100 40.00 482 523.85 5 809 098.55
136 + 12 37.04 U83 434.16 5 809 103.6'8
198 + 9 36.42 u84 981.80 5 809 103.30
299 + 2 42.06 U87 493.70 5 809 098.34
369 36.16 489 238.22 5 809 075.07
426 + 3 41.24 490 663.23 5 809 082.25

, . of Pines’
469 39.21 491 738.70 5 809 096.55

(Note: Line GA88-13 is Square Mile Road pegged on the north side then continues
straight on through paddocks at bend to the eastern end down Pine Trail).

100
150

413

Line GA88-14

63.37
64.06

69.71

492 080.50 5 815 490.94

492 777.54 5 816 514.04

44 846.39 5 822 675.41

S.0.L. southern end of Pine Trail
Int. 14/09 stn 132 eastern side of
Glenelg Hwy. north of Rennick Road
E.O.L. is 375m N/N/E PM is in north
fence of Milroy Road

(Note: Line GA88-14 starts in Pine Trail near intersection of Glenelg Hwy &
Rennick Road, then pegged on eastern side of Glenelg highway as crooked line to
intersection with Redhill Road. From there up Pine Trail and then through paddocks
to end just over Milroy Road).
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APPENDIX 6 —
PERMANENT SURVEY MARKER LISTING
(Cont;nued)
STATION ELEVATION EASTING NORTHING  COMMENTS
Line CA88-16
97 32.30 494 111.61 5 799 642.25 S.0.L. Pine Trail

133 + 13 37.19 494 016.97 5 800 551.98 Int. 16/WGD85-331 Pine Trails .
279 + 5 39.91 494 099.85 5 804 149.77 North fence Caroline Road
558 + U 44,09 493 841.42 5 810 966.33 North side of Princes Highway
: : beside Myora Road sign
655 53.39. . 1493 839.64 5 813 319.44 Int. 16/11 st 602 + 2 S/W cnr

fence int. Myora & Bentley Rds.
690 57.71 494 136.84 5 814 129.21  E.O.L. west side of Myora Road
S

(Note: [Line GA88-15 starts in the Pines, tails over WGD85-331 (line through
Caroline #1) then up track through natural bush section to winding Pine Trail
that straightens over Caroline Road. Coming out of pines it is Hutchesson Road:
pegged on the east side, crooked line, over Princes Highway swapping to west side
of Myora Road to tail over GAB8-11 (Bentley Road). Several of t:he.PM's are liable

to be pulled by Forestry on this line). )
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APPENDIX 7

UPHOLE LOCATICNS

00077

UPHOLE DEPTH LAST
NUMBER LINE NO. V.P. CHARGE (M)  COMMENTS

1 GAB8-04 3148 45 Int. GAB6-TS VP 236 + 8
2 GAS8-13 199 - 60 Int. GAB8-O4 VP 149 + 3
3 GAS8-13 299 + 10 60 Int. GAB8-08 VP 100

y GA88-10 101 + 6 60

5 GAB8-11 354 50 Int. GAB8-06 VP 288

6 GAB8-11  T19 50

7 GAS8-16 656 50 Int. GABB-11 VP 602

8 GAB8-16 500 50

9 GAS8-08 167 + 15 50

10 GAB8-11 o7 50 Int. GA88-08 VP 368

11 GAB8-09 304 40

12 GA88-11 242 40 Int. GA88-02 VP 105

13 GAB8-08 493 40

14 GAB8-05 656 40

15 GAS8-05 545 40 Int. GAS8-14 VP 282

16 GAB8-02 234 40 |

17 GA88-07 50 Off line due to line relocation
18 GAB8-05 355 40 Int. GAS8-08 VP 593 |
19 GAS8-03 598 60 Int. GAB8-14 VP 383

20 GAS8-03 1490 40

21 GAB8-08 683 40 Int. GAB8-03 VP 381 + 10
22 GASB-02 321 40 Int. GAB8-05 VP 191

23 GA88-08 - 795 40

24 GAS8-01 570 40

25 GAB8-01 1429 50

26 GA88-01 330 35

27 GABB-01 230 15

28 GA88-04 263 50

29 GA88-16 133 40

30 GAB8-16 332 40
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APPENDIX 8
. UPHOLE CHARACTERISTICS
UPHOLE DEPTH NO. DETONATORS NO. 'A' BOOSTERS
M
2.5 1
5.0 2
7.5 1 1
10.0 1 1
15.0 1 1
20.0 1 2
Y 25.0 1 2
30.0 1 2
35.0 1 2
40.0 1 2
45.0 1 2
50.0 1 3
55.0" 1 3
1 3

60.0

o=

[rroesv



APPENDIX 9

SEGY TAPE LISTING

00079

(6250 BPI transcribed tapes) )
(Sunmed, Demux, Correlated, Zero Phase Pleld Records)

REEL  LINE  DATE CREATED V.P.'s
5001  GAS8-11  28/01/88  720/19 - bOS/A
5002  GAS8-11  29/01/88  L06/5 - 196/5 .
5003  GAS8-11  30/01/88  195/4 - 101/100
78/7 - 65/b
5004  GAS8-01  31/01/88  100/1 - 386/7
5005  GA88-0L  01/02/88 387/8 - 538/9
570/1 - 581/2
5006  GAS8-01  02/02/88  539/40 - 570/1
665/6 - T700/1
5007  GAS8-11  02/02/88  100/99 - 79/78
5008  GAS8-03  04/02/88  159/60 - 450/1
5009  GAB8-03  04/02/88  U51/2 - 632/3
5010  GAS3-14  06/02/88  428/7 - 142/1
5011 GA88-14  06/02/88  141/0 - 100/99
5012 GABB-09  06/02/88 100/l - 312/3
5013  GA88-10 07/02/88 498/7 - 256/5
5014  GAB8-10  08/02/88  255/4 - 100/99
5015 GA88-08 09/02/88 65/6 = 291/2
5016 GA88-08 09/02/88 292/3 - 368/9
5017 GA88-08 10/02/88 369/70 - 651/2
5018 GA88-08 12/02/88 652/3 - 800/1
5019  GAS8-05  12/02/88  661/0 - U55/4
5020 GA88-05 12/02/88 us3/2 - 378/7
5001  GAS8-05  13/02/88  377/6 - 195/4
5022 GA88-05 13/02/88 194/3 - 61/0
5023  GAB8-02  14/02/88  195/h - 362/1
5024 GAB8-02  15/02/88  361/0 - 184/3
5025  GA38-02  16/02/88 183/2 - 65/4
5026 GA88-07 16/02/88 285/4 - 163/2
5027  GASB-0T  17/02/88  162/1 - 65/4
5028  GASB-4A  19/02/88 69/70 - 269/70
5020  GABS-4A  19/02/88 270/l - 301/2

FILE NO.

1-120 123-174 176-187
189-286 289-322

321-481 485 487-537.
538-581 585-649

1-278 280-288
289-534

535-603

1-22 |
1-62 65-2T5 277-295
296-477

1-287

288-329

1-7 9-117 120-216
1-134 136-244
245-400 -
2-101 103229
230-306

307-589

590-738

1-207

208-284

285-467

468-601

1-134

135-229 229-322
323-430

1-123

124-221

1-207

208-241



REEL LINE

APPENDIX 9

SEGY TAPE LISTING

(Contirued)

\

(6250 BPI transcribed tapes)
(Summed, Demux, Correlated, Zero Phase Field Records)

DATE CREATED

TRANSCRIBED IN BRISBANE

5001
5002
5003
5004

GA88-13
GA88-13
GA88-04
GA88-04

09/02/88

09/02/88
29/01/88

29/01/88

V.P.'s

100/1 - 292/3
293/4 - 373/4
440/39 — 304/3
301/0 =~ 127/6

FILE NO.

1-193

194-373
1-142
146-347

00680 —

A



SEGB 1600

APPENDIX 10

BPI FIELD TAPE LISTING

LINE TAPE FIRST [AST  FIRST LAST
NO. NO. FIIE FIIE V.P. V.P.
GAB8-06 001 001 017 326/5 310/9
002 018 038 309/8 281/80
003 039 059 280/79 270/69
004 060 080 269/8 255/
005 081 101  254/3 234/3
006 102 122 233/2 213/2
007 123 140 212/1 195/
008 141 161 194/3 177/6
009 162 182 176/5 159/8
010 183 203  158/7 136/5
011 205 225 136/5 for 140/39  126/5
012 226 216 125/4 110/9
GA88-0L 013 001 020 440/39 440/39 for 423/2
o 021 ou1 440/39 for 422/1  390/89
015 042 062 390/89 for 401/0  381/0
016 063 081 - 380/79 363/2
017 082 102 362/1 3u3/2 -
018 103 123 342/1 322/1
019 124 144 321/0 302/1
020 146 931 301/0 Similarity
021 165 185 282/1 268/7 for 263/2
022 . 186 206 268/7 for 262/1 2u2/1
023 207 227 242/1 for 241/0  2u42/1 for 221/0
024 228 248 242/1 for 220/19  172/1 for 200/199
025 249 269 172/1 for 199/8 172/1 for 179/8
0% 270 281  172/1 for 178/7  167/6
07 282 299 166/5 152/1 for 149/8
028 300 320 - 152/1 for 148/9 128/7
029 321 341 128/7 for 127/6 127/6 for 107/6
030 342 . 347 127/6 for 106/5 127/6 for 101/100



APPENDIX 10

00682

©pouse
SEGB 1600 BPI FIELD TAPE LISTING
(Contirued)
LINE  TAPE FIRST [AST  FIRST LAST
NO. NO. FIIE FILE V.P. v.P.
GA88-13 031 001 021 100/1 108/9 for 120/1
032 022 0k 108/9 for 121/2 154/5 for 141/2
033 043 063 154/5 for 142/3 159/60 for 163/4
034 064 084 159/60 for 163/4  203/4 for 183/4
035 085 105 203/4 for 184/5 204/5
0% 106 124 205/6  222/3 for 223/4
037 125 145 223/4 for 224/5 223/4 for 244/5
038 146 166 223/4 for 2us/6 223/4 for 265/6
033 167 187  222/3 for 266/7  309/10 for 286/7
040 188 207 309/10 for 287/8  309/10 for 306/7
041 208 228 309/10 for 307/8  326/7
o 29 249 326/7 for 327/8 326/7 for 346/T
ou3 250 270 326/7 for 347/8 - 376/7 for 367/8 .
o4y 271 91 376/7 for 368/9 376/7 for 388/9
045 292 311 407/8 for 389/90  407/8
046 312 330 408/9 - u25/6
o047 331 350 . u27/8 Lu6/7
ol 31 371 447/8 467/8
o9 32 313 46&/9 468/9 for 469/70
GA88-16 050 001 021 97/8 118/9 for 117/8
051 022 042 118/9 138/9
052 043 063 139/40 159/60
053 064 084 160/1 180/1
054 085 105 181/2 200/1
055 106 126 201/2 221/2
056 127 147 222/3 242/3
057 148 168 2u3/4 263/4
058 169 184 264/5 28L/5
059 190 191 285/6 286/7
060 209 229 304/5 324/5



APPENDIX 10 00083 .

SEGB 1600 BPI FIELD TAPE LISTING

(Contirnued)
LINE TAPE FIRST [AST  FIRST LAST
NO. NO. FILE FILE V.P. . V.P.
GA88-16 061 230 250 325/6 345/6
062 251 270 346/7 365/6
063 271 291 366/7 B6/7
o064 292 312 387/8 407/8
065 313 333 408/9 428/9
066 334 354 429/30 448/9
067 . 355 373 449/50 467/8
068 375 394 468/9 487/8
069 395 415 488/9 508/9
070 416 436 509/10 | 530/1
071 U437 455 5312 548/9
072 456 475 549/50 568/9
073 76 496 569/70 - 589/90
o74 497 517 590/1 - 610/1
075 518 538 6l1/2 631/2
076 539 559 632/3 651/2
077 560 580 652/3 672/3
| 078 581 598  673/4 . . 690/1
GA88-11 079  0OL 041 720/19 680/79
080 o042 065 679/8 656/5
081 082 120 639/8 601/0
082 123 164 600/99 ' 559/8
083 165 206 558/7 519/8
084 207 248 518/7 477/6
085 249 290 = U76/5 - 431/6
086 91 332 436/5 ' 395/4
087 333 372 . 394/3 ' 355/
088 313 412 354/3 315/4
089 413 453 314/3 276/5

090 454 496 275/ 237/6
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\
APPENDIX 10
‘ SEGB 1600 BPI FIELD TAPE LISTING
(Contirued)

LINN  TAPE FIRST [LAST  FIRST LAST

NO. NO. FIOE FIIE  V.P. V.P.

GAS8-11 091 197 537 236/5 196/5

- 0% 538 541 195/4 192/1
093 577 616  156/5 120/19

0% 617 649  119/8 65/
GAS8-01 095 00l o4  100/01 141/2

: 096 043 081 142/3 180/1

@ 097 082 123  181/2 222/3
) 098 124 163 224 , 262/3
099 164 205  263/4 304/5

100 206  2u6  305/6 345/6

101 au7 288 3U6/7 386/7

102 289 321 3871/8 » 425/6

103 328 368 426/7 u66/7

104 369 409 467/8 | 507/8

105 410 451 508/9 538/9

: 570/1 581/2

106 452 W92 582/3 622/3

107 1493 534 623/ 664/5

108 535 570 665/6 700/1

@ 19 ST 603 53/40 570/1
GAS8-11 110 001 022  100/99 79/8

GA88-03 111 001 016  159/60 174/5

112 017 057  175/6 215/6

113 058 098  216/7 254/5

114 099 137 255/6 293/

115 138 179 294/5 335/6

116 180 214 336/7 370/1

117 215 255  371/2 411/2

118 256 295 412/3 : 450/1

119 26 336 451/2 491/2
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APPENDIX 10
‘ SEGB 1600 BPI FIELD TAPE LISTING
‘ (Contirued)
! LINE  TAPE FIRST [AST  FIRST LAST
’ NO. NO. FILE FILE V.P. V.P.
z GA88-03 120 337 376 492/3 | 531/2
! 121 377 417 532/3 572/3
122 18 459 - 573/4 614/5
123 460- U477 615/6 632/3
GA88-14 124 001 042 428/7 387/6
| 125 043 08l  36/5 348/7
9 126 082 121 347/6 308/7
- 127 122 162 307/6 267/6
18 163 204 266/5 225/1
| 129 205 245 224/3 184/3 -
1 130 246 287  183/2- 142/1
131 288 328 141/0 101/100
i | 132 32 10099 -
GA88-09 133 00l 040 100/01 138/9
134 oul 080 139/40 178/9
135 081 122 179/80 218/9
g 136 123 163 219/20 259/60
137 164 205 260/1 301/2
138 206 216 302/3 312/3
@ GAS8-10 13 001 0% . U98/7 460/59
140 040 081 459/8 418/7
1 082 121 417/6 378/7
142 122 162 - 377/6 338/7.
143 163 203 337/6 297/6
148 204 244 296/5 256/5
: _ 145 2us 282 255/4 218/7
- 146 283 323 217/6 177/6
147 324 362 176/5 138/7
148 363 400 137/6 100/99



APPENDIX 10

SEGB 1600 BPI FIELD TAPE LISTING
© (Continued) |
LINE TAPE FIRST IAST  FIRST LAST
- NO. NO. FIIE FILE V.P. V.P.

GA88-08 149 002 041 65/6 104/5
150 042 080 105/6 143/4
151 081 101 144/5 164/5
152 103 142 165/6 204/5
153 143 183 205/6 245/6
154 184 224  2u6/T 286/7
155 225 265 ~ 287/8 327/8
156 266 306  38/9 368/9
157 307 345 369/70 407/8
158 346 386  408/9 418/9
159 BT 425 449/50 487/8
160 426 466 488/9 528/9
161 467 507  529/30 569/70
162 508 548 570/1 610/1
163 549 589 . 611/2 651/2
164 590 628 652/3 690/1
165 629 668  691/2 730/1
166 669 709 T3L/2 T71/2
167  T10 738 T72/3 800/1

GAB8-05 168 001  O41  661/0 621/0
169 o042 082  620/1 580/79
170 083 121 579/8 " 541/0
171 122 162 540/39 500/499
172 163 202 499/8  160/59
173 203 243 U459/8 419/8
174 24y 284 418/7 378/7
175 85 323 377/6 339/8
176 324 331 338/7 331/0
177 332 35T 330/29 305/4
178 358 384 304/3 278/7
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APPENDIX 10

SEGB 1600 BPI FIELD TAPE LISTING

(Contirued)
LINE TAPE FIRST [AST  FIRST LAST
NO. NO. FIIE FILE V.P. V.P.
GA88-05 179 385 411 217/6 251/0
180 412 438 250749 22473
181 439 465 = 2232 197/6
182 466 492 196/5 ' 170/69
183 493 518 169/8 144/3
184 519 543 143/2 ' 119/8
185 54 570 118/7 %2/1
186 571 597 91/0 65/4
187 598 601 64/3 | 61/0
GA88-02 188 001 026 495/4 470/69
189 027 053 469/8 4u3/2
190 054 080 442/1 416/5
191 081 107 415/4 389/8
192 108 134 388/7 362/1 .
193 135 160 361/0 336/5
T olgn 161 201 335/L | 295/1
195 202 240  294/3 - 255/4
196 241 281 254/3 214/3
197 282 322 213/2 184/3
198 323 362 183/2 133/2
199 - 363 403 132/1 R/1
200 4o 430 91/0 65/
GA88-07 201 001 ou1 285/4 2us/4
202 oW 082 244/3 . 204/3
203 083 123 203/2 163/2
204 124 162 162/1 124/3
205 163 203 . 12372 . 83/2

206 204 221 82/1 65/4
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APPENDIX 10

SEGB 1600 BPI FIELD TAPE LISTING

(Continued)

LINE TAPE FIRST [LAST  FIRST LAST

NO. NO. FOLE FIOE V.P. V.P.

GA88-0UA 207 001 041 63/4 103/4
208 042 065 104/5 ' 127/8
209 066 091 128/9 153/4
210 092 118 154/5 180/1
211 119 145 181/2 - 207/8
212 146 172 208/9 234/5
213

173 179 235/6 241/2

i~



APPENDIX 11

SEGB 6250 BPI TAPE LISTING

TAPE NO.  LINE NO. 1600 BPI FIELD TAPE NO.
2000 GA88-10 139, 140, 141, 142
2001 143, 144, 145
2002 146, 147, 148
2003 GA88-08 149, 150, 151, 152
2004 153, 154, 155, 156
2005 157, 158, 159, 160
2006 161, 162, 163, 164
2007 165, 166, 167
2008 GA88-05 168, 169, 170, 171
2009 172, 173, 174, 175
2010 176, 177, 178, 179
2011 180, 181, 182, 183
2012 184, 185, 186, 187
12013 GA88-02 188, 189, 190, 191
2014 192, 193, 194, 195
2015 196, 197, 198
2016 , 199, 200

2017 GA88-0T 201, 202, 203
2018 204, 205, 206

2019 GA88-0LA 207, 208, 209, 210
2020 211, 212, 213
2021 214, 215

2103 GAB8-03 111, 112, 113, 114
2104 115, 116, 117, 118
2105 119, 120, 121
2106 122, 123

2107 GAB8-14 124, 125, 126, 127
2108 128, 129, 130
2109 . 131, 132

2110 GA88-09 133, 134, 135, 136
2111 137, 138

2112 GA88-01 098

2113 GA88-11 110

00089
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PETTY - RAY GEOPHYSICAL
CREW No. 6824

GAMBIER SEISMIC SURVEY 1988
for BEACH PETROLEUM N.L.

SOURCE ARRAY

25m Station Interval

STN ARRAY CENTRE STN

| | [

~ 7-0m — |~—— 12:5m |- 126m ——>|

i I“—' 7-5m —-I-——_ 21-Om I

|<—— 16:0m —|

l 21-0m |~ 76m ]

|- 57-Om

Y 1IOOA VIBRAfORS 4 IN LINE 12m APART 7m MOVE. UP
16 Sec SWEEP 4 Sec LISTEN TIME EVERY STATION 6000% CDP

e ® . . @

PLATE 82
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PETTY - RAY GEOPHYSICAL
GREW No. 6824

GAMBIER SEISI\/IIC SURVEY I988
for BEACH PETROLEUM N.L.

RECEIVER ARRAY

25m Station Interval

ARRAY CENTRE
STN STN

GEOSOURCE

|=—  178m |

1 b

o 1-59m 3:18m ¢ . o . . .

Y

. 35:Om

IO Hz SENSOR SM 4 GEOPHONES | STRING PER STATION
12 GEOPHONES PER STRING SPACED. 318m APART
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SEISMIC DATA PROCESSING REPORT
FOR THE 1988 MT. GAMBIER SURVEY
CC‘NDUCTED IN PERMIT PEL 28 SOUTH RUSTRALIA
FOR
BEARCH PETROLEUM N.L.
BY
HOR[ZON SEISMIC RUSTRALIA PTY LTO.

NOVEMBER 1988
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[NTRODUCT ION

The 1988 Mt. Gamblar salsmic survay comprised IGD ITne
kilometree recomded im PEL 28. South Australla by Fetty Ray
CeophysTcal. durlng February 1388.

The emergy source for the Mt. Gambier survey was Vibrosefls. The
V.P. Tnterval was 25m with a group Interval of 2Sm. The data
was recorded with 120 channels over a split spreads

1612.5 - 137.5 - v.p. - 137.5 - 1612.5m

The data were processed by Horlzon Safemlc Rustralla Pty, Ltd.
3t the'r processing centrs Tn Perth. Western Rustralla.
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ACQUISITION FARAMETERS

The 1988 Mt. GambTer Survey data were recordsd by Patty Ray

. Ceophysical Crew 6824 and parameters are sumnarised as ol lowait=
RECCRBING
[nstrument Typel MOS 14
Tape Formats Segb 1688 bpT
Sample Rates . 4 msec (LINES CARS8-04,06.13..68 Sampiae
: rate = 2 msec)
Listening Timed 20 sec
Correlated outputs 4 sec
Calns [FP
F1lters Low Cuts 12 Hz
. Slope 24 dB/oct
High Cuts 93 Hz N
Siope 98 dB/oct
notchs8 S0 Hz n

(L?nes Gn88-94- BG' 13o 188
High cuts 109 Hz
Slope8 88 dB/oct)

Geophone PolarTtys Upward movement of geophone glves
negative number on !ape. :
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SOURCE
Types ~ Vibrosels
* No. of Yibss 4 x falllng Y1100R
Source Rrrays in - line array centrod between
stations

' Sweep Frequencys 12 - 99 Hz (l1ne GR8B3-04., Sweep

= frequencys 12 - 395 Hz)
Sweep Typel Log. 18d/B Boost
Rrray Lengtha 57m (line GR88-04R. array langth = Sidm)
Sweep Spacings 12m with 7m move-up
No. of Sweepss 4
Sweep lengthi - 1Bs + ds listen
V.P. Intervals 25m
RECEIVERS

. Type8 Sensor SM4 19 Hz

- No. per Groups S ¥ | g
Croup Intervals 25m i
Phéne'SpacTngE 3.18m
Geophone RArrays 12 Tn=iTne centred at peg
Array longths 3Sm
CARBLE

SplTt spread 2Sm etation Intervals 1612.5-137.5-0-137.5-1612.S
No. of channel 3 120
Nominal told of stack? 6000%



08099

- -
e

4 % M ORI :.') Nt SEISMIC AUSTIALIA 2TY LTD.
s
-4 -
3. COMPUTRTION OF OATUM STATICS
Datum statfcs wore computed from contoured delay times supplled
. by Besach Petroleum. applylng the following formulald-

GSTAR = OATUM - ELEV
____________ - t (delay)
V(REPL)

whered GSTR = geophone statle
ORTUM = BOm
VI{REFL) = 2000 m/s (alevatlon valocTlty)
t (OELAY) = delay time

~
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4.1

4.3

PARAMETER TESTING

Comprehensive trlals were carrfed out to determine the
best proceselng sequence and specific parameters. some of
which had to be varfed according to geologlcal stiucturs.

EMPLITUDE COMPENSATION

In order to compensate for the amplltude decay with tTwe due

to epherlcal divergences. a galn curve of 4t + 20 logt to 3 ewcs
was applTed after running a sulte of trlals varying the galn
curva over a mumber of salected fleld records.

MULTI-CHANNEL NOISE SUPFPRESSION

From tests run on raw records on |Tne GR88-02 wlth varlous
froe—from F-K filters applied, the optimum design was selected
and compared wlth stacked data wlthout any fliters,

[t was found that thers was mo significant Tmprovement Tn data
qualTty. It was therefore decided that an F-K f1lter should not
be used on the Mt. Gambler data.

SPECTRAL COMPENSRTION v

Spectral analysls was carried out on the filtered sweep to
design a frequency f1lter to be applTed to compensate For the
58 Hz notch fllter. The fTlter was applled and compared with
stackad data without any filter. It was found that by compen-
satTng for the notch fTlter. resolutlon was considerably
Improved. particularly around the S8 Hz rangs. as would be
expected.

OECONVOLUTION BEFORE STACK TRIALS

Deconvolutlon before stack (DBS) trlals were parformed on the

data by stacking a |Tne segment wlth various different decon -
volution paramaters, which were TnitTally chosen frem autocerr-

.elograma. The |Tnes chosen for the stack trials were tine

CRS8-02 and GRG8-10., Operator lengths and predictlve gaps of
120-4, 120-8. 120-12, 120-16.808-12. 160-2.200-12 were teated. usling

sfngle and dual length windows.
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surface consTstent deconvelutlon and band |imlted deconvalut lan
were also trled.

[t was declided to use 2 window band |Imited spllking dacarval-
utTon aas thile gave better resolutTon with a more contlmuou:.
less moTey sectlon.

4.5 VELOCITY BNALYSES
The Tnitial analyses were of the constant velocity stack type
comprieling 15 adjacent COP's and werse made at locatfons selectad
from the Brute stacks and at an average frequency of 2.0
kT lometres.
The final amalyses were of the 'Omnivel’' type which consisted of
combTned moved out gathers. 15 COP stack panels and veloeity
spectra at am average frequency of 1.8 km at locatTon selec ted
from the resldual statics stacks.
VelocTty analyses were made on data which had had doviatTon 1ian
mean statlcs only appliled. This means that all tImes and
velocities are correct to a floating surface datum which [=
TndTcated on the final stacks by a contlnuous |1ne.

‘vl
4.5 INITIAL MUTING TRIALS

InTtTal mutes were solected by Tnspecting 180% sectTons from
each |ine with final normal movement corrections applied. These
wore also used as a 0.C. chaock on the plcked valocttres,

[n addTtTon, a mutescan was rum on a segment of |Ine GASS-02.
This consTsted of a serles of stack panels with Increaaing
offsets Tncluded Tnto each successive panel.
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4.7
4.8
4.9
4.19

RESIDURL STATICS

Two passes of residual statlcs computatlon and applfcation

were used. The first method computes and applies surface
consTstent correctlons. derived by correlating Indlvidual traces
with a pTlot which consistad of several adJacent COP'a summad
at'ter corraction for local dip which Ts manually Trput.

A second pass of COP conmsistent trim statics was applied.
consTsting of cross-correlations of NMO corrected COP gather
traces with a COP pilot trace for each depth point. Hindow
lengths and maxImum static corraction allowed are fndlcated on
Tndividual section labels.

DECONVOLUTION AFTER STACK

Trlale were made on |Tne GABB-B82 using varlous deconvelution
routTnes - predictive. spiking and zero-phase firequency domaln.
The zero phase frequency domaln deconvolutTon gave the best
results. increasing eignificantly the resolutfon of the data.

BANDPASS FILTERS : "

These were chosen from tests run on a portion of I1m2 GAZZ-UI.
and following the chosen deconvolutlon after etack.. These tect-
consisted of a serTes of panels where the low cut and hig
fTltors were varled separately.

oot

EQUARLISATION TRIALS

A test was made on part of |ine CAB8-U2 using varlous
combTnatTons of fIxed length windows. The final
cholce was to use 600 Ms fixed length windows.
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4,11 MIGRATION

Wave equatlon mlgratfon was tested on !Tne GASB-02 uslng
valocitles dorived from 80%, 907 and 100% of staclklng
velocTtles. It was found that the best results wero obtalned by
uelng lat order wave equatfon migratlTon wlth S0% of stacking
velocTtles from zero to one second. and 89% from two to four
seconds.

-
N

POST STARCK TAU-P FILTER

This was trlTed on |Tne GABB-02 and comprised a tlme varTant dip
fTlter and coherency enhancement f1lter. The process wae
congidered benaficial and was used. Rpplication pre and post-
migrate were tested and Tt was declided to apply Tau-p fiiter
af'ter migration. The fInal parameters chosen were 10% Tau-p

at 1.5 secs. and 30% at 3.0 secs.

4.13 DISPLAY

GaTn and bias trials were carried out on the data. From the
tests. a plotting galn of 1200 and a blas of 10% were choyr.

.-
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FROCESSING SEQUENCE

L. TranscrTptlong
2. Resampled
3. Edrts
4, Differentlal fleld
static corrections
S. Spectral Compensationi
6. DeconvoliutTons
7. COP Sorts
S. Inftial velocity
) RralysTss
8. . Surface conslstent
rosldual statlics
(nebulall
. 10, Final VelocTty
AnalysTtsi

00104

TranscrTbe SEGY to HorTzon
internal format with agplication
of a galn curve of 4t + 20 fogt
to 3 secs. Oisplay all freld
records.

NOTEs Line GRBS-O7. records
124 - 221 needad to be cross-
correlated.

Rs per individual side labolsa.

Of bad traces.

To floating surface datum

Fpplncatron of frequency domaln

fTlter to compensate for non-
I Tnear sweep and S0 Hz notch.

2 window band IImlted spiking
deconvolution., Operataor
length/gap (Ms) 128/48120/4

NomTina! folds B0

IS COP constant velocity stacks

every 2.0 k.

7 trace pliot. MaxTmum statTe
+/- 25Ms

CombTned moved out gathers stack
panels and velocTty spectra
every 1.0 km - supplled to

plfent
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L1. Resampled
12. NMO. Correctlont
13. Mutes
14. Equal isatfond
5. Fimal Statle

corrections

16. COP Consligtent
ResTdual Statlfcsi

17. COP stacks

18. Deconvolutiond

19. Bandpass FTlterd
20. EqualTsatlond

21. Tau-P FIlters

22. Migrations

23. Bandpass f1lter and

Equalisationsg

24. Display on f1Im3

From dms to 2me

From floatTng datum

See individual labels

Using fixed length windows of

300 Ms

Floating to fTnal datum statlc
application.

7 trace pllot. maximum statlc
+/- 10Ms :
NomTnal folds 60

Zero phase band |Tmited - 2
windows

See Tndividual labels.
B600Ms fTxed length windows |

TIme varfant dip |Tmite and
semblance filter.

Wave equatlon migration using
90% RMS velocltles from

P-1 secs. 80% RMS velocTtlia:z
from 2 - 4 secs.

As for steps 13 and 20 above

Horizontal scales8 187382 and
1819684.

Vortical scales 1S cm/sec

"~ Gaind 1200 Brasd 107% black

PolarTtya Negat?ve no plott-:d
white.
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COMMENTS

The processing of the data was supervised by M~ Joo Uhoudlr.
and Mr. Pradeep Jeganmathan. representlTng Beach Futirolcum H.I..
They wera recponsible for making most of the dwelalons
regarding the cholce of processing routes and paramotera. amd
also oversaw most of the production.

The only major problem encountered during processing invelved
recovery shots. A large number of these shots were standing
recovery shote., which meant that numerous shots were Tn the
same locatTon. resulting Tn multiple traces within a COP of
exactly the same ray path. thls created problems In calculating
normal move-out correctlion., resfdual statics, and mutes. The
problem was solved by elTminating all of the recovery shots.

Fimal data qualTty was good. Post-Stack proceesing methods such
as zero-phaes daconvolution. and Tau-p fTltering proved very
useful Tm helping to Tmprove continuity of data quality.
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The followTng fTnal stack and mfgratTon displays were made on
FTim at horfzontal ecales of 187382 and 1819680 and vertlcal

scaleo of |S cm/sec.

LINE

GRSS-01
-2
-03
-0+
-04A
-0s
96
-a7
-08
-09
-10
-11
-13
-14
-16

SF

108-788
65-495
159-632
101-440
63-303
61-661
106-326
65-285
65-500
108-312
100-498
65-720
100-469

100-428"

97-680

KMS

15.00
19.75

- — o ———
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AFPENDIX B

The followlng data relevant to the survey was sent to the
offTces of Beach Fatroloum. Level 7. 345-355 George St
Sydney. N.S.W. 2000 '

L. Fimal stack and migrate fiim displays at IS cm/sec,
and HorTzontal scales of 187332 and 13195830 plus one
paper print of each.

2. Final Interpreted 'OmnTvel’ velocTty analyees.

3. Archive tapes contalning unfltered stacks. migratTons
and pre-procaessed traces Tn comcatemated SEG-Y format.
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STATEMENT OF QUALITY

This report descrlbes accurately the processing of the
MT GAMBIER selsmlc survey performed by HorlTzom Selamic
Rustralla at thati Parth offlce for Beach petroleum N.L.

Horizon Selsmlc Australlan wlfsh to thank the representativec of
Beach Petroleum N.L. for their discussion and assistance
Tn the selectlon of the processing paramsters.

Q. Opoleton

RRFARD 0ZSDOLAY
SENIOR FROCESSING GEOPHYSICIST
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SONSUM - WELL SONIC LOG SUMMARY PROGRAM File :

Log type- = SONIC(CSC)
THIS LOG HAS BEEN CHECKSHOT CORRECTED.

KB @1evation .iiescecenacrcccene™ 52.9 metres
SRD elevation c.eeevenncesanassa® 0.0 metres
Replacement veloCity ....ueeeese= 2000.0 metres/s
Time from SRU to top of sonic ..= 0.4160 seconds
AVERAGE
2-WAY TIME DEPIH DEPTH INTERVAL VELOCITY
EROM SRD EROM SRD FROM KB VELOCITY FROM SRD REFLECTIVITY
seconds metres metres metres/s metres/s
0.418" 429.4 483.3 2232.3 2001.1 0.0149035
0.420 431.7 484.6 - 2299.8 2002.5 0.007229
0.422 434.0 486.9 2333.3 2004.1 0.006970
0.424 436.4 489.3 2366.0 2005.8 - -0.001376 . . - ~-
0.426 438.8 491.7 2359.5 2007.5 -0.031497 "
0.428 441.0 493.9 2215.4 2008.4 0.035632
0.430 443.3 496.2 . 2379.2 2010.2 -0.019048
0.432 445.6 498.5 2290.2 2011.95 0.017774
0.434 448.0 500.9 2373.1 2013.1 -0.000192
0.436 450.4 503.3 23732.2 2014.8" -0.001387
0.438 452.7 505.6 2365.6 2016.4 ~0.001218 Y
0.440 455.1 508.0 2359.9 2017.9 0.017285
0.442 457.5 510.4 2442.9 . 2019.9 -0.006572
0.444 . 460.0 512.9 2411.0 2021.6 0.004776
0.44% 462.4 515.3 2434.1 2023.95 " =0.014026
0.448 464.8 $17.7 2366.8 2025.0 0.017676
0.450 467.2 $20.1 2452.0 2026.9 -0.017349
0.452 469.6 522.5 2368.3. 2028.4 0.004094 .
0.454 472.0 524.9 2387.8 2030.0 0.025715
0.4%6 474.5 527.405 2513.9 2032.1 -0.012287
0.438 476.9 529.8 2452.8 2034.0 0.016227
0.460. 479.5 932.4 2533.49 2036.1 - =0.019963
0.462 481.9 534.8 2434.6 2037.9 -0.024290
0.464 484.2 537.1 2319.1 2039.1 . 0.009740
0.466 486 .6 339.5 2364.7 2040.5 0.004456
0.468 489.0 541.9 2385.9 2041.9 0.0205%0
0.470 491.5 544.4 3486.0 2043.8 -0.001284
0.472 493.9 546.8 2479.06 2045.7 ~0.008460
0.474 496 .4 549.3 2438.0 2047.3 0.005131
0.476 498.8 S51.7 2463.2 2049.1 -0.005566
0.478 501.3 $554.2 2435.9 | 20%0.7 -0.001631
0,480 503.7 556.6 2428.0 2052.3 0.004385
0.482 506.2 G999.1 - 2449.4 2053.9- 0.002667
0.484 508.6 561.5 2462.5 2055.6 ~0.010002
0.486 511.0 963.9 2413.7 2057.1 0.011643
7.488 513.5 566.4 2470.6 2058.8 0.002470
0.490 516.0 5689 2482.13 3060.5 0.00238%
0,492 318.5 571.4 2494, 7 2062.3 2.002478
D.4924 51,0 573.9 2507, D641 0.039892

9.49% 523.7 576.6 2715, ’ 206647 ~0.013075
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0.498
0.300
0.502
0.504
0.506
0.308
0.310
0.512
0.514
0.316

0.318 "

0.520
0.3223
0.524
0.326
0.3528
0.530
0.332

0.536 -

0.338
0.540
0.342
0.544
0.546
0.54#
0.350
0.352
0.354
0.3526
0.538
0.360
0.3562
0.364
0.566
0.568
0.570
0.572
0.574
0.376
0.378
0.380
0.582
0.584
0.38h
0.588
0.3590
0.392
0.394
0.396

.399
0.600
0.602
0.G604
0.606
0.608
0.610
0.612
0.614
2.616

336.3

528.7
331.0
333.4
335.8
338.4
340.8
543.3
3435.8
548.2
3350.4
332.3
535.1
3537.5
560.1
562.3
363.1
S67.7
570.8
374.0
576.9
579.8
382.7
385.3
388.1
$90.9
593.7
596.5
599.3
602.0
604.9
607,7
510.2
612,

615.7
618.6
621.3
624.0
526.7
629.5
$532.2
634.9
637.6
540.1
542.6

.645.0

647.7
630.3
5352.8
635.4
658.1
6560.8
663.5
666.2
669.1
671.8
874.5
677.1
579.8

%82.7

$79.2

s81.6
583.9
586.3
588.7
591.3
593.7
596.2
598.7
601.1
603.3
605.4
608.0
610.4
613.0
615.4
618.0
620.6
623.7
626.9
629.9
632.7
535.6
538.2
£41.0
643.8
646.5
649.4
£52.2
654.9
657.8
660.6
£63.2
665.8
668.6
671.5
674.2
676.9
579.6
682.4
585.1
687.8
690.5
693.0
695.5
697.9
700.6
703.2
705.7
708.3
711.0
713.7
716.4
719.1
722.0
724.7
727.4
730.0
732.7

735.6

26

2645.3
3370.3
2247.7
2389.8
2445.4
2558.1
2456.4
2497.7
2442.7
2429.0.
2166.7
2113.8
2601.53
2471.2
2526.5
2453,5

57035,

32
2820.6
2992.8
2831.2
2628.1
28136.1
2720.9
2877.7
2807.s
2724.,7
2739.3
3886.7

2825.1

T 2594.7

2634.3
2794.8
2848.5
2761.8
2658.0
2690.1
2851.3
2702.7
2692.4
2608. 4
2526.1
2500.9
2463.1
2668, 5
2560. 4
2511.3
2619.0
2h97.4
2711.4
2663.83
2772.4
28564.7
2740.5
2601.0
2614.9
2763.9
2866.9

2073.2

2073.7

2075.6

2077.1
2078.7

3080.1 .

2081.5%
2081.8
2081.9
2083.9
2085.4
2087.1
2088,3
2090.4
2092.2
2096.1
2100.3
2102.9
2106.2
210H.9
2110.8

‘2113.3

2115.7
2118.5
2121.0
2123.1
21258.3
2128.1
2130.5
2132.2
2134.0
2136.3
2138.8
3141.0
32142.8
2144.7
2147.2
2149,1
2131.0
21%52.5
2153.8
2155.0
2156.1
2157.8
2189.2
2166.3
2161.9
2163.7
2168.5
2167.1
2169.2
2171.4
2173.3
2174.7

2176.2

2178.1 .

2180.3

2070.2. -
2070.9 ..

-0.034823. 3 -
-0.026558 -

0.030633

0.011494

0.022521 4

=0.020277 -

-0.011132:48
~0.002801:

-0.057073.3
-0.012336 4

0.103422
-0.023695
0.011063%
-0.014628
0.030541
=0.007276
0.098609

0.011154 ‘%

-0.063580
0.029626
~0.027744
=-0.037200
0.038035
~0.020734

0.028020 -

-0.012334

-0.014983

0.000844
0.028018
-0.010774
-0.042515
0.007564
0.029%62
0.009515
~0.015447
-0.019152
0.006001
0.029088
-0.026746
-0.001919
~0.01%839
-0.016024
~0.005018
=-0.007628
0.040043
-0.020682
~0.009674
0.020990
0.014740
0.002586
-0.008850
0.019971
0.01637%
-0.022143
-0.026131
0.002672
9.027700
0.018294
0.900636




i

C

0.618

0.620
0.622
0.624
0.626
0.628
0.630
0.632

0.634.

0.636-
0.638
0.640
0.642
0.644
0.646
0.648
0.650
0.632
0.654
0.6%6
0.658
0.660
0.662
0.664
0.666
0.668
0.670
0.672
0.674
0.676
0.678
0.680
0.682
0.684
0.686
0.688
0.690
0.692
0.694
0.696
0.698
0.700
0.702
0.704
0.706
0.708
0.710
0.712
0.714
0.716
0.718
0.720
0.722
0.724
0.726
0.728
0.730
0.732
0.734
0.736

685.6
688.6
691.7
695.1
$98.2
701.1
704.0
706.9
709.8
712.9
716.1
719.5
722.3
735.2
728.3
731.4
734.7

737.9

741.0
743.8
746.7

749.5 -

732.2
735.0
757.9
760.7
763.4
766.1
769.0
771.7
774.35
777.43
780.4
783.2
786.1
789.0
791.7
794.5
797.2
800.0
802.7
803.3
308.0
810.6
313.2
815.9
318.6
321.3
824.0
326.6
329.3
831.3
834.3
836.9
8939.5
842.2
B44.3
847.4
350.1
122.8

738.5
741.5
744.56
748.0
751.1

734.0

736.9
739.8
763.7
765.8
759.0
772.4
775.2
778.1

781.2
784.3
797.6-

790.8

793.9
796.7
799.6
802.4
805.1
807.9
310.8
813.4
816.3
819.0
821.9
824.6
B337.4
830.3
333.3
836.1
339.0
841.9
H44.56
847.4
3350.1
8352.9
885.6
858.2
860.9
863.5
866.1
868.8
B871.35
874.2
376.9
379.5
3282.2
884.7
887.2
889.3
B392.4
395.1
897.7
900.3
303.0

205.7

e

2870.6
3032.¢

3111.3

3345.3
3120.1
2881.0

3909.0
12870.4
2937.53-

3134.2
3159.53
3371.4
2810.8
2924.2
3090.5
3Jial.2
3256.95
3263.2
3087.2
2783.1
2849.5
2828.4
2714.3
2828.7
2876.2
3780.1
2705.4
2740.4
2829.9
2738.9
2774.5
2917.9
2972.8
a781.1
2938.35
2893.2
2731.0
2800.4
1638.7
28%4.0
2636.4
2659.7
B71.5
2649.2
2597.0
2614.3
2749.0
2698.3
2656.5
2674.3
2624.5
2302.2
3572.7
2564.8
2638.38
2647.0
2599.0
2592.8
2678.4
2736.%

2182.3
2185.4
2188.3
2193.0 .
219%.0- -
2197.3 .

2217.s
2220.3
2323.0
2226.2
3239.4
3232.0
2233.7
2233.6
2237.4
2238.8
2240.6
3242.5
2244.1
2245.3
2247.0
3248.7
2230.1

2251.7-

32253.7
22535.8
3237.3
2259.3
2261.1
3362.3
2264.0
2965.2
2266.9
2267.9
2269.1
2270.2
2271.3
3272.2

1 2273.2

33274.5
2273.7
2276.8
2277.9
2278.8
32279.5
2280.3
3281.1
2282.0
2283.0
2283.9

0.030651." .

0.009610--
0.036339 -
=0.034834 .
-0.039838

0.004829

~0.006669 7
0.014949
0.029003

0.004014 ",
0.032446 -

-0.090680
0.019772
0.027633

0.004945

0.021214
0.001321
=0.028020

-0.051801 -

0.011783
~0.003703
-0.020591

0.020638

0.008323
-0.016995
-0.013613

0.006439

0.016067
-0.016343

0.006456

0.025186

0.009331
-0.033321

0.027519
=-0.007774
-0.028830

0.012547
-0.025971

0.035438
-0.039629

0.004398

0.002202

~0.004177

-0.009951
0.003309
0.025113

=0.009293

-0.007811
0.003370

-0.009426

-0.023864
0.0139053

.=0.001539

0.014217
0.001341
=0.009148
-0.001197
0.016227
0.010749
~0.011471




{

0.738
0.740
0.742
0.744
0.746
0.748
0.7%0
0.732
0.7354
0.7%6
0.738
0.760
0.762
0.764
0.766
0.768
0.770
0.772
0.774
0.776
0.778
0.780
0.782
0.784
0.786
0.788
0.790
0.792
0.794
0.796
0.798
0.800
0.802
0.304
0.306
0.908
0.810
0.812
0.814
0.316
0.818
0.820
0.822
0.824
0.826
0.828
0.830
0.832
0.834
9.836
0.338
0.340
0.842
0.844
0.846
0.848
0.350
0.852
0.854
0.3594A

833.3
8358.2
861.1
863.8
866.4
869.1
871.8
874.6

877.5"

880.2
883.0
885.8

988.4 -
891.2

894.2
997.8%
901.0
904.6
908.0
911.2
914.3
917.2
920.5
924.2
928.0
9231.3
934.8
938.3
941.6
945.1
948.2
931.6
0i5.2
999.0
962.7
966.5
970.2
973.6
977.3
981.1
984.9
988.6
292.4
996.0
999.6
1003.2
1006.7
1010.5
1014.3
1018.4
1032.1
1025.6
1029.1
1032.8
1036.1
1039.0
1041.9
1044.8
1048.1
10%1.0

908.4

911.1~

914.0-

916.7

919.3

922.0
934.7
927.5
930.4-
933.2

933.9 -

938.7
941.3
944.1
947.1
950.4
953.9
957.3
960.9
964.1
267.2
970.1
973.4
977.1
980.9
984.2
987.7
991.2
994.5
398.0"
1001.1
1004.5
1008.1
1011.9
1015.6
1019.4
1023.1
1026.5
1030.2
1034.0
1037.8
1041.5
1045.3
1048.9
1052.5
1056.1
1059.5
1063.4
1067.2
1071.3
1075.0
1078.5
1082.0
1085.7
1089.,0
1091.9
1094.3
1097.7
1101.0
1103.9

o

2674.4

2778.7

2828.1
2683.7
2672.4
2630.0
2733.3
2779.4
2874
2763.3
2784.0
27435.2
2663.56
2734.7
3088.3
3213.2
3341.1

3648.1

3400.3
Jl63.1
3043.4
2979.1
3230.4
3692.8
3823.3
3354.5
3420.4
3501.1
3377.9
3491.9
3082.1
3425.2
3610.6
3739.6
3730.0
3795.9
3673.4
3435.9
3637.2
3873.3
3748.4
3720.8
3812.5
3606.1
3550.7
3621.4
3560.4
3802.3
3776.3
4118.2
3692.7
3421.9
3519.0
3729.3
3289.0
2910.7
2877.3
2962.4

3236.7

2920.3

2305.7
3308.1
2311.3
2314.7
2VT17.8
2319.7
2321.6
2323.3
2325.6
2329.1
2332.9
2335.5
2338.2
2341.1
2343.8
2346.6
2348.5
2351.2
2354.3
2357.8
3361.2
2364.7
2367.9
2370.6
2373.7°
2377.4
2380.7
2384.0
2387.9
2390.4
2393.2
2396.2
2399.0
2402.4
24035.7
2409.8
2412.3
2415.2
2417.8
2421.0
2423.0
2424.2
2425.2
2426.5
2428.4

2429.8

0.0191134
0.008820
-0.026193:
-0.002118:
-0.008000
0.022914 &
0.004710 3§
0.016289 &
-0.018831 &

-0.015281 -
0.013364 &
0.060246 :
0.020303 ‘'
0.048540 §
0.014886 '3

~0.03515%

-0.03629 M

~0.019297 4%

=0.010506
0.040458
0.066792
0.017429

-0.065376
0.009736
0.011647

-0.017901
0.016396

-0.062337 ¥
0.052719 %
0.026358
0.017348 -,

-0.001283
0.008750 =

-0.016398

-0.033412
0.028465
0.031430

-0.016380

-0.003695
0.012167

-0.027822

-0.007743
0.009856

-0.008483
0.0328S5

-0.003433
0.042940

-9.054102

-0.038086
0.014013
0.029010

-0.062736

-0.061016

-0.005774
0.014570
0.044255

-0.051389
9.054333

-
"
s
>



0.858
0.860

0.863 -

0.864
0.866

0.868

0.870
0.872
0.874
0.876
0.878
0.880
0.882
0.884
0.886
0.888
0.390
0.892
0.894
0.896
0.898
0.900
0.902
0.904
9.906
0.908
_0.910
0.912
0.914
0.916
0.918
9.920
0.922
0.924
0.926
0.928
0.930
0.932
0.934
0.9236
0.938
0.940
0.942
0.944
0.946

0.948-

0.950
0.952
0.954
0.956
0.958
0.960
0.962
0.964
0.966
0.968
0.970
0.972
0.974
0.976

1054.3

1057.2
1060.2
1063.1
1066.0
1068.9
1071.8
1074.9

1077.8. ..

1080.7

1083.8

1086.9
1090.0
1093.4
1096.8
1099.8
1102.7
1106.1
1109.4
1113.0
1116.8
1120.1
1123.7
1127.4
1131.4
1135.2
1138.8
1142.5
1146.1
1149.6
1133.6
1137.7
1161.6
1168.3
1169.9
1173.2
1176.1
1179.2
1182.5
1185.9
1189.6
1193.7
1197.3
1200.7
1204.9
1208.6
1211.9
12139.4
1218.8

1222.2

1226.2
1230.5
1233.6
1236.6
1240.0
1243.6
13246.9

1250.5

1233.5
1256.8

1107.2

1110.1
1113.1
1116.0
1118.9
1121.8
1124.7
1137.8
1130.7
1133.6
1136.7
1139.8
11432.9
1146.3
1149.7
1132.7
11535.6
11539.0
1163.3
1165.9
1169.7
1173.0
1176.6
1140.3
1184.3
1188.1
1191.7

1195.4

1199.0
1202.9
1306.5
1210.6
1214.9
1218.2
1222.8
1226.1
1229.0
1232.1
1235.4
1238.8
1242.5
1246.6
1250.2
1283.6
1287.8
1261.5
1264.8
1268.3

1271.7

1275.1
1279.1
1283.4
1286.5
1289.3
1292.9
1296.5
1299.8
1303.4
1306.4
1309.7

3253.9

2975.8

2973.4

 2863.8

2940.1
2857.3
2946.8
3112.2

2839.8 -

2918.9
3121.7
3031.7
3099.1
3416.5
3409.8
2976.3
2960.7
3353.5
3330.1
3549.2
3791.5
3363.3
3553.8
3725.5
4002.0
3773.8
3607.6

3704.5.

3539.3
3519.9
4044.6
4043.0
3935.2
3675.1
4621.0
3237.2
2946.3
3122.1
3268.4
3447.0
3667.9
4115.0
3567.3
3394.6
4237.9
3680.1
3337.4
3508.3
3366.8
3341.6
4091.9
4228.7
3081.9
3077.2
3371.6
3629.4
3254.9
35931.0
3009.1
3341.4

-2526.2

2431.3-% 5
432,775
2434.0 -
2435.0° "
2436.1
243701 -
2438.3
2439.8
2440.8:

2464.4
2466.8
2469.6

2473.0
2475.9

. 2478.4

2481.0
2483.4
2485.7
2489.1
2492.4
2495.6
2498.1
3502.7
2304.3
2505.2
23506.6
2508.2
2310.2
2512.7
a516.1
2518.3
2520.2

2523.8

2527.9
2530.0
2531.3
2533.5
2936.7
2540.2
2541.4
2542.5
2544.2
2346.4
2547.9
2550.0
2551.0

<
:5-)2.

=0.0449%2
-0.000064
=0.019103

0.013140
~0.014239

0.015379
0.027295%

'=0.042264

0.010238
0.033567
-0.011333
0.007703
0.048710
~0.000981
-0.067888
-0.002624
0.062207
~0.000500
0.028850
0.033010
-0.059849
0.027553
0.023587
0.035780
-0.029393
-0.022483
0.013254
-0.019984
=0.005567
0.069360
-0.000194
-0.013516
-0.034174
0.114023
-0.176092
~0.047012
.028936
0.022894
0.026393
0.031039
0.057446
-0.071295
-0.024803
0.110488
-0.070438

©-0.048839

0.024964
-0.020390
~-0.003747

0.100938

0.016438
-2.156866
~0.000769

0.045647

0.036829
-0.034390

0.047699
-0.086780

0.032320

2.086403




. © Yesdie o .

0.978 1260.8-  1313.7  3973.4 2553, 5%
0.980 1264.32 1317.1  33%8.4  2557.%&
0.982 1268.0 1320.9 3799.6 2559248
0.984 °  1271.9 1324.8  3913.0
0.986  1275.9° 1328.8  4013.3
0.988 . 1379.5 1332.4 3390.1 o
0.990 1382.6 1335.3  3110.9  2%68.%Y"
0.992 °  128%.8 1338.7  3230.2 = 2%6%.%uf%
0.994 - 1289.% 1342.4 3648.0 - 3372, 0F
0.996 1293.I'  1346.0  3624.6 ~ 3574.L"

©'20.083886 4
0.061634 |
0.014709. 4

¢ 0.998 1296.6 1349.3 3477.6 3573.9° 7 -0.003247" 4
1.000 1300.0 13%2.9 3433.1 2577.7 0.026283.
1.002 1303.7 1356.6 3641.6 2379.8 -0.040086

~~

1.004 1307.0 1359.9 3360.9 2581.4 "-0.017889
1.006 1310.3 1363.2  3242.8 2382.7 -0.002459'

c 1.008 1313.5  1366.4 3326.9 2584.0 -0.027434

S 1.010 1316.3 1369.4  3054.6 2584.9 0.042146
1.012 1319.9 1372.8  3323.4 2586.4  0.030528

~ 1.014 1323.4 1376.3  3532.7  2588.2 -0.063643

L 1.016 1326.5 1379.4 3109.9 2589.3 ~0.012564
1.018 1329.5 1382.4 3032.7 2590.1 0.016171

, 1.020 1332.7 1385.6 3132.4 2591.2 0.047424

‘ 1.022 1336.1 1389.0 3444.3 2592.9 -0.04063%5 §
1.024 1339.3 1392.2  3175.3 2594.0 0.005110 ¢
1.026 1342.5 1395.4 3208.0 2595.2 0.014910 3

C 1.028 1345.8 1398.7  3304.4 2596.6 -0.011528 &
1.030 1349.0 1401.9  3229.1 2597.8 -0.008695 —%

. 1.032 1352.3 1405.1 3173.4 2598.9 0.025793 %;

« 1.034 1355.5 . 1408.4  3341.5 2600.4 -0.031670
1.036 1358.7 1411.6 3136.3 2601.4 -0.008974
1.038 1361.8 1414.7  3080.5 2602.3 0.008870
1.040 1364.9 1417.3 3135.7 2603.3 0.000022
1.042 1368.0 1420.9 3135.8 2604.4 ~0.020474
1.044 1371.0 1423.9 3010.0 2605.1 0.042866
1.046 1374.3 1427.2 3279.6 2606. 4 0.038529
1.048 1377.9 1430.3 3542.4 2608.2 -0.013989 - .
1.050 1391.3 1434.2 3444.7 2609.8 - -0.036489
1.052 1384.5 1437.4 3202.1 2610.9 . 0.043436 .
1.054 1388.0 1440.9 3493.0 2612.6 -0.027665 -
1.056 1391.3 1444.2 3304.9 2613.9 0.004674
1.058 1394.6 1447.5  3335.9 2615.3 -0.003008 °
1.060 1398.0 1450.9 3315.9 2616.6  -0.003600 B
1.062 1401.3 1454.2  13292.1 2617.9 -0.008937 T ;
1.064 -~ 1404.5 1457.4 3233.9 2619.0 0.007537 %
1.066 1407.8 1460.7 3283.0 2620.3 -0.033641 i
1.068 1410.8 1463.7 3069.3 2621.1 0.009463
1.070 1414.0 1466.9  3127.9 2622.1 0.001291
1.072 1417.1 1470.0  3136.0 2623.0 0.007536 .
1.074 1420.3 1473.2 3183.6 26241 -0.001126
1.076 1423.5 1476.4 3176.5 2625.1 0.037419
1.078 1426.9 1479.8 3423.5 262646 0.086506
1.080 1431.0 1483.9 4071.8 2629.3 -0.077841
1.082 1434.4 1487.3 3483.7 2630.8 -0.012914
1.084  1437.8 1490.7 3394.9 2632.3 -0.000597
1.086 1441.2 1494.1 3390.9 2633.6 0.006262
1.088 1444.7 1497.6 3433.6 2635.1 9.001522
1.090 1448.1 1501.0 3444.0 2636.6 -9.025482 -
1.092 1431.4 1504.3 2637.8 0.009776
1.094 1a5a,7 1507.5 2639.0 -0.017858
L.096 1457.9 1510.3 2640. ] 0.015383




~

1.098
1.100
1.102
1.104
1.106
1.108
1.110
l.112
1.114
1.116
1.118
1.120
1.122
1.124
1.126
1.128
1.130
1.132
1.134
1.136
1.138
1.140
1.142
1.144
1.146
1.148
1.130
1.152
1.134
1.136
1.158
1.160
1.162
1.164
1.166
1.168
1.170
1.172
1.174
1.176
1.178
1.180
1.182
1.184
1.186
1.188
1.190
1.192
1.194
1.196
1.198
1.200
1.202
1.204

.206
1.208
1.210
l.212
1.214
1.216

1461.3
1464.7
1468.1
1471.3
1474.7
1477.9
1481.2
1484.4
1487.6
1491.1
1494.6
1497.7
1500.7
1304.0
1507.3
1510.5%
1513.8
1516.9
1520.1
1523.4
1526.7
1530.2
1333.7
1537.2
1540.5
1543.3
1547.0
1590.4
1553.3
1557.3
1560.7
1564.4
1567.8
1571.3
1574.8
1578.3
1581.7
1585.1
1588.3
1591.8
1595.1
1598.6
1602.2
1605.7
1609.1
1612.5
1615.4
1619.2
1622.

1625.9
1629.2
1632.5
1635.7
1639.0
1642.3
1645.7
1649.3
1633.3
16896.H
1659.9

1514.2
1517.6
1521.0
1524.2
1527.6
1530.8
1534.1
1537.3
1540.3
1544.0
1547.5
15%0.6
1533.6
1556.9
1560.2
1563.4
1566.7
1369.8
1573.0
1576.3
1579.6
1383.1
1586.6
1$90.1
1593.4
1596.7
1599.9
1603.3
1606.7
1610.2
1613.6
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