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SUMMARY

A total of 19.7km of 1200% CDP reflection data was recorded along
three traverses in PEL 20/81 during the Oyster Bay Seismic
Survey. Overall, seismic data quality was poor to fair due to the
combined effects of poor penetration (through a shallow Jurassic
doleritic intrusive complex) and low acoustic impedence contrasts

within pre-Tertiary sediments,

A maximum Tertiary sediment thickness of approximately 280m only,
was encountered along the traverses. Variations in thickness of
the Tertiary section, as determined from seismic, correspond well
with thickness variations determined from previous gravity survey
data. Extrapolated across the region interpreted gravity data
indicate that within the onshore graben Tertiary sediment
thicknesses are generally less than 300m. Only one thicker
accumulation, perhaps extending offshore, of 400-450m was located

on the eastern end of Nine Mile Beach.

Tertiary sediments unconformably overlie Jurassic intrusive
relief. The intrusives are also discordant with wunderlying
sediments. Underlying sediments (probably the Mesozoic-Palaeoic
Parmeener Supergroup) exhibit regional south to south west dip.
Within these sediments one example of two-way roll-over
(partially fault dependent) is observed along the western end of
Line 3. Additional seismic is required to ascertain whether

valid four-way closure exists.

Maximum thickness of the Mesozoic-Palaeozoic section and depth to
basement could not be determined from the present survey results.
High interval velocities {5000-6000m/s} withinm this unit however
suggest that reflectors located at 400-500msecs below  the
Tertiary section may be at depths of 1000m and more. High
interval velocities also suggest mnegligible primary porosities

within the Mesozoic-Palaeozoic section.
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1. INTRODUCTION

The COyster Bay Seismic Survey was conducted within the Tasmania
Basin in Petroleum Exploration Licence 20/81 on  behalf of
Meekatharra Minerals Limited, licence holder. DetaiLéa gravity
survey results support an ERTS imagery interpretation that the
Permit lies within a NNE trending depression or graben located at

Oyster Bay and containing an unknown thickness of sediments,

The Oyster Bay Seismic Survey was experimental in nature. The
primary objectives of the survey were to ascertain the likely
sediment thickness within the graben and evaluate its petroleum
potential. An additional objective was to evaluate the

suitability of the seismic reflection method in this area.

The survey was conducted in open, cleared or partially cleared
countryside. Lines were located along property boundaries and
existing tracks where disruption to pasture and natural flora was

minimal. No line clearing was necessary.

Line chaining commenced on the 29th July 1982. Experimental
noise analysis commenced on the 4th August 1982, and full
production recording was completed on the 8th August 1982. Upon
completion 293 shots had been recorded along three lines
(Enclosure 1) totalling 19.7km of 1200% CDP reflection data.
Approximately one day's recording was lost due to high wind

noise.

Base camp for the survey was situated at Swansea, located 2-8km

from the survey site.

Land permitting and depermitting was undertaken by Mr. W. R.
Thornthwaite of Meekatharra Minerals Ltd. Shot hole tamping and
line restoration was undertaken by a local contractor, Mr. B.

Lewis.

South Eastern Exploration Services Pty. Ltd., of Strathpine
Brisbane, conducted the seismic data acquisition wunder the

directions of R. D, Shaw geophysicist of Flower Doery Buchan
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Prty. Lrd., North Sydney. Data were processed by Seismic Data
Processors Pty. Ltd., North Sydney. Processing supervision and
data interpretation by TFlower Doery Buchan Pty. Ltd. were

undertaken for and on behalf of Meekatharra Minerals Limited.
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2. GEOLOGICAL SETTING

PEL20/81 lies within portion of the Tasmania Basin (Figure 1).
Sediments of the Tasmania Basin comprise the Parmeener Supergroup
(Banks 1973), unconformably overlain by Jurassic volcanics and a

thin veneer of Tertiary-Recent alluvium (Figure 2).

The Parmeener Supergroup consists of two sequences; a lower
regressive-transgressive~regressive Permo-Carboniferious
glacio-marine sequence and an upper fresh water, Triassic,
sequence. In eastern Tasmania the upper sequence probably rests
unconformably on the lower sequence. Total known thickness of
the Parmeener Supergroup rarely exceeds 500m (Clarke et al.,

1976).

Faulting during the Tertiary has resulted in the development of
three graben like or depression structures at Midlands, Oyster

Bay, and Derwent.

Interpreted ERTS imagery suggests that the present survey area
lies within a depression at Oyster Bay which for the most part is
covered by Jurassic dolerite sheets, Tertiary sands, clays and
laterites, and Quatenary alluvium deposits along the rivers and
bay fronts. Outcrops of the Parmeener Supergroup are restricted
to the edge of the Freycinet Peninsula and, to the mnorthwest,

along the drainage channels of Pauls River.

At Dboth localities basement rocks appear to comprise Upper
Devonian  adamellites and granite intrusives. Parmeener
Supergroup sediments are faulted against basement rocks along the
Freycinet Peninsula by a series of NW, NNW to N-S faults. ERTS
imagery interpretations suggest that these faults may form part
of the eastern flank of a graben which is oriented NNE-55W,
oblique to the overall NNW elongation of the Tasmania Basin
(Meekatharra 1980). The western limb of the Oyster Bay graben is
masked by dolorite sheets, but probably coincides with the line
of topographic highs trending NNE adjacent to the Swan River

drainage system, and west of the Swansea-Crankbrook Road.
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3. PREVIOUS GEOPHYSICAL STUDIES

Previous geophysical studies within the Permit area have been
summarised by Meekatharra ({1980). Results of these studies
pertinent to the present survey include a surface magnetic survey

and a detailed University of Tasmania gravity survey.

The magnetic survey results are inconclusive due to the shallow,
magnetically responsive, Jurassic dolerites. A strong gradient
recorded west of Cranbrook may coincide with portion of the
western margin of the Oyster Bay graben as defined by gravity

data.

Detailed gravity measurements have been made in the Nine Mile
Beach, Swansea, Cranbrook areas. Results show a low located
north of Lake Leake, a low located across Moulting Lagoon and a
high located between Lake Leake and Cranbrook (Figure 4&).
Meekatharra (1980) suggest rthat the elongate NE trending low at
Moulting Lagoon coincides with a thickening within the graben of

sediments from at least 500 to 750m.

Seismic reflection surveys have not been previously conducted
within the Permit. However high resolution seismic surveys have
been conducted in similar settings. At Clifton Beach in southern
Tasmania for example a small 42 shot survey was conducted {Leaman
& Richardson 1980) using a 8 channel system, O.5msec sample rate.
Frequencies for shallow reflectors ranged from 96-256Hz whereas
those reflectors between 550-600ms had dominant frequencies of
64-192Hz. Only short spreads were used (array spacing 10m) and
average velocities down to 650msec of 1750m/s were obtained,

suggesting a maximum sediment (Tertiary) thickness of 450m.
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4, DATA ACQUISITION
4.1 Method

Information regarding near surface conditions and optimum seismic
reflection spread geometry were obtained from a noise analysis

test and shot comparison test.

The noise analysis was conducted using a "walk-away" shooting
technique with four shot points separated by 235m (Figure 3).
The geophone spread comprised 48 traces of 12 geophones per trace
bunched at 5m intervals, resulting in 1 common trace per shot.
Each shothole was loaded with a 2kg charge buried to 3.3m. The
noise analysis was located on Line 1 at SP 124, With four shots

this configuration enabled a far offset of 955m to be achieved.

Comparison  shooting consisted of single shot comparison of
several different charge sizes and depths of burial, using a 48
trace, 35m trace spacing and off-end shooting geometry. The shot

comparison test was conducted from SP 336, Line 3.
4,2 Results of Noise Analysis

The noise analysis (Enclosure 6) shows a clear first break and
prominent ground-roll wave trains. The first break wave train
velocity is approximately 1570m/sec. Beyond a critical offset of
approximately 480m a second higher velocity refraction can be
observed. First break refraction analysis during processing
indicated velocities of 4500-6000m/sec for this second higher

velocity layer with intercept times of 20-250msec.

Ground rell wvelocity estimated from the first cycle on near
traces is 400m/sec. With a period of 110msec this corresponds to
a wavelength of 44m, Subsequent cycles, and cycles on far
offsets display dispersion, with frequencies as low as 6Hz and
velocities reduced to 250m/sec. To counter the low frequency
effect of ground roll, a 12.5 low cut filter was used together
with a weighted array designed particularly to attenuate noise

whose wave number exceeded .025.



@ o010

Iy

AN

, 593011 :FIGUHES
[ C—> sE

e 235m : -

~3 1 1
% 000000000000 00000000000000000000000000000000000

s % 8 sl ~ -

Sm

o

4 3 2 Vsm offser Geophones bunched
at 5m station intervals
Trace™ 48 Trace®™
location 5P
posilioned at
NOISE ANALYSIS LAYOUT SPizd, Line 1
| | sP -
LLLLLLLLLELLLLLEEEL LA LD
Trace ¥ 1 Traco." 24 Trace " 25 Trace ¥ 48
0 Geophone location
FSﬁafgarhf
SPREAD LAYOUT focation
:4- 35m »
— - — -

CABLE-TAKE-OUT

Geoph: i .
W:;h::;jZZl1122722111227221

sp 5P sp

O Geophone location

'GEOPHONE LAYOUT




593012

- 10 -

Events prior to the ground roll wave train include primary
reflections manifest as coherent line-ups of peaks and troughs
over intervals of 10-20 traces (50-100m). Reflectors at
far-offsets are visible on the field monitors down to 1.5 seconds

two way time, indicating good energy penetration.
4.3 Results of Shot Comparison

Individual shots were fired and then stacked on the GUS
compositor. For offset shooting the results indicated that 3kg
charge was just satisfactory to obtain adequate record quality on
far.traces (traces #404+). Ground roll was not more prominent
with these larger charges and the stacked 5,2 & 1 kg charges

monitors show a prominent reflector at 1,1 seconds.
4.4 Field Recording Parameters
On the basis of the interpretation of the noise analysis and shot

comparison the following specifications were adopted for

production recording:-

Spread Configuration In line, split spread

Group Interval 3 5m

Shot Point Interval 70m

Group Patern 11222211 centred on station
Geophone Spacing Sm

Shot Offset 35m

Charge Size kg

Depth of Burial 3.3

Field Filter Settings Low 12.,5Hz; High 250Hz anti-aliasing

Sample Rate imsec
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5. DATA PROCESSING

Processing of the Oyster Bay Seismic Survey data was undertaken
by Seismic Data Processors International ({SDP) of Mount St.,
North Sydney. Details of the processing sequence adopted are
outlined in Appendix 2, In the absence of strong, deep
reflectors extensive tests were undertaken to improve the overall

data quality. These tests included:

1. Detailed Velocity Analysis

Constant velocity stacks were produced every 20-30 shot points.
Each CVS consisted of a panel of 20 traces to which 25 different
stacking velocities, ranging from 2000 to 6000m/sec, were
applied. Stacking velocities below the near surface strong
reflectors were found to be much higher than previously

anticipated.

2. Deconvolution Tests

A wide range of predictive and spiking deconvolution operators
were tested on records from Line 1 and Line 3 in an attempt to
further enhance the signal to noise ratioc of reflectors, in both

the before and after stack stages,

3. Gain Tests

Several different gain functions were applied on a number of
records in order to ascertain the presence or otherwise of deep
reflected signals.

4. F-K Filtering

F-K filtering before stack was attempted to remove coherent noise

trains, including the refraction events, which appeared to be

distorting near trace signals.
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5. Detailed Weathering Analysis

First break profiles computed by 3SDP were checked with recorded
field monitors to identify possible erroneous events (reflected
refractions etc.,) and hence erroneous velocities which wmay have

been input into the weathering statics.
6. Residual Statics

Both surface consistent and non-consistent model residual statics
were evaluated. CDP trim-statics applied after residual statics
markedly improved overall coherency of deeper events. This
improvement suggests that vertical ray path assumptions made for
residual statics software are largely invalidated for the shallow

data.
7. Migration

Wave equation migration was attempted to try and improve the
coherency of a band of reflectors emanating from depths of

250-400msec.

However due to the overall low fold of the data within this zone
of interest, migration proved to be relatively ineffectual in

improving data quality.
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6. INTERPRETATION

6.1 First Break Analysis

Refraction analysis of first breaks by SDP generally showed the
presence of a thin weathering layer (Vo =600m/sec), an
intermediate velocity layer (V; :1750-2150m/sec), and a high
velocity layer (V5:500-6500m/sec).

The high veloecity refractor coincides with the strong, high
amplitude reflection event of 25-30Hz frequency recorded along
Lines 1 and 2 at depths of 200-400msecs. On Line 3 the high
velocity refractor lies just below a thin veneer of surface
weathering. Hard dolerite was encountered whilst drilling shot
holes on Line 3 and the northern end of Line 2, The high
velocity refractor is interpreted to emanate from this near

surface doleriric layer.

Velocities of 1750-2150m/sec, lying above the high wvelocity
refractor, correspond to consolidated sediments., Lying below the
near surface weathering layer these consolidated sediments are

interpreted to be of Tertiary age.

Estimates of the depth of weathering for statics correction and
thickness of the Tertiary section were determined from the first
break profiles supplied by 8DP. For intercept time reductions,
the following velocities were used:

v Weathering layer velocity, 600m/sec (assumed)

o
Vy = Tertiary section, 2,000 m/sec

Vp = Dolerite, 6,000m/sec

Thickness of the weathered zone, Z, and Tertiary section, 272,

were determined from intercept times Tpyi and Ty1j as follows:
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First break analysis with intercept time estimates were
calculated at every sixth shot point. A centour plan of the
depth to the base of the Tertiary section (Z, + 2;) 1is included
in Enclosure 2. Depth estimates are considered to have an
accuracy of approximately 10%. Enclosure 2 shows that the

thickest Tertiary section lies at the southwestern end of Line 1,
6.2 Seismic Horizon Identification

The strong reflection observed on Lines 1 and 2 between 100 and
220 wsecs is interpreted to coincide with the boundary below
which the 5000-6000m/sec refractor emanates (Enclosures 3 & 4),
Interval velocities above this reflection are typically
2000-3000m/sec  whereas those below  this reflector are
consistently high, 5000-6500m/sec. As such this reflector is
interpreted to coincide with the base of the Tertiary section and
top of the Jurassic dolerite intrusive. Depth calculations based
on refraction information show mno mwore than 280m of Tertiary

section present,.
6.3 Tertiary-Recent Sediments

The interpreted Tertiary-Recent section lies within the shallow
mute zone, As such the %ection appears to be acoustically
transparent with only minor  horizontal layering evident.
Nevertheless these layers onlap the strong dolerite reflector, at
some locations, with marked angular discordance (e.g. Line 2).
Being dominantly 'aggradational this section infills underlying

Jurassic intrusive relief.
6.4 Jurassic Dolerite

Jurassic dolerites outcrop extensively throughout the Permit and
surrounding  repion {Forsyth & Gulline, 1979). The strong
reflector corresponding to the top of this dolerite exhibits
smooth undulating vrelief along Line 1 (SP's 124-226) and Line 2
(SP's 101-190). Within this area the dolerite complex forms a
thin, irregular sill presumably intruded into an originally

thicker Triassic sequence.
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Lying within the mute =zone and occurring in outcrop, the strong
event thought to originate from the top of the dolerite layer is
not observed along Line 3 (Enclosure 5}, Instead the upper
150msecs of this section consists of a noisey section of high

frequency energy bursts (5P 220-320).

6.5 Pre-Jurassic Reflectors

Reflectors below the dolerite intrusives are observed along all
lines. Layered reflectors suggest a sedimentary sequence. Based
on regional geological correlations, these sediments presumably
comprise part of the Mesozoic-Palaeozoic Parmeener Supergroup.
Along Lines 2 and 3 these sediments are observed to dip
regionally to the south and southwest at angles of up to
approximately 6°. A marked angular discordance is observed along
Lines 1 and 2 between these sediments and the overlying Jurassic
intrusive complex, Similar disconformities, with  angular
discordances of up to 30° , have been noted at other localities
(Jennings & Williams, 1967). The relief exhibited by the
Jurassic intrusives bears no obvious relationship with that of

the underlying sediment structure,

Line 3, a dip line, best illustrates the mnature of these
sediments as comprising a northerly thinning wedge 100-300msec
thick, overlying a distinctly more acoustically transparent zone

{Enclosure 5).

Because of the shallow position, the boundary between the
dolerites and these deeper sediments along the western end of

Line 3 is uncertain. The high interval velocity wedge of high

amplitude reflectors shows some apparent internal! features
(possible prograding - Line 3, SP's  270-320, 100-200msec;
wedge-out - Line 2, SP's 160-200, 200-300msec). The high

amplitude energy of this unit may be partially attributable to
both interbedded intrusives and Mesozoic coals, the later

occurring in outcrop to the north of the Permit.

Truncation of reflectors such as at Line 3, SP's 150-180, and

Line 2, SP's 110-145, suggest that the boundary between this

™y
{
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shallow  unit and the deeper more transparent unit is

unconformable.

This unconformity could not be identified along the poorer
quality Line 1 which traverses sub-parallel to strike.
Nevertheless this unconformity may be of regional consequence and
may coincide with the boundary betwéen the Mesozolc dominantly
fresh water coaly facies and underlying glacio-marine Palaeozoic
facies of the Parmeener Supergroup. Along Lines 2 & 3 this

unconformity ranges in depth estimates from 150-30Q4m.

Overall poor seismic data quality limited the maximum depth to
which these deeper reflectors could be observed to only 700msec
(approx. 1500m). The noise analysis test did however indicate
the presence of coherent results down to 1100msec. The absence
of deep coberent events and absence of a basement reflector,
corresponding to the base of the Parmeener Supergroup, within
anticipated basement depths may be the result of transitional

boundary between sediments and underlying igneous basement.

Poor data quality alsc prevented reliable correlation of the
unconformity surface within the deeper sediment sequence and the

construction of a structure time contour map at this level.
6.6 Structure

Only minor structural deformation is observed within the
penetrated section. Deep {intra-Parmeener Supergroup?)
reflectors at 450msec depth on Line 3 show some apparent
roll-over into a possible fault, down thrown to the west between
SP's 260 and 310. Roll-cver may be 40msecs or more, 20-30msec of
which appears to be fault independent. Additional seismic would
be required to establish whether wvalid four-way closure exists or
not over this structure. Small faults are also interpreted

offsetting shallow reflectors along Line 1 at SP252 and SP168.
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6.7 TIntegration with Gravity Results

For the reduction of Bouguer gravity data recorded within the
Permit area the following densities were used (Leaman &

Richardson, 1980}):

Tertiary sediments 1.92¢/m3
Jurassic dolerite 2.90t/m3
Triassic sequence 2.45t /m3
Devonian granite/adamellite 2.62t/m3

Applying these values large negative anomalies should be only
related to deeply rooted granite bodies or thick accumulations of
Permo-Triassic sediments. A 300m succession of coal measures
overlying a 150m succession of Permian sediments should
contribute -40pm/52 to the local Bouguer anomaly (Leaman &
Richardson, 1980). Positive anomalies are attributed to dolerite
sheets. Western areas of the Permit, coinciding with outcropping
Jurassic dolerites, have anomalies of +20 to +30}1m/s2 (Figure 4).
Gravity lows lying within the Moulting Lagoon, Nine Mile Beach
area have been interpreted as due to the presence of Tertiary
sediments of varying thicknesses. Leaman & Richardson (1980)
attribute a low on the eastern end of Nine WMile Beach, with a
central minimum of -110me52, to a Tertiary sediment thickness of
350-400m. A smaller low, lying just to the north of Swansea
(—65Pm/52) implies approximately 200m of sediment thickness. The
anomaly offset around outcropping dolerite suggests that its

contribution is only some SPm/sz.

Gravity contour values intersected along seismic Line 1 range

from —50}1m/s2 near SP104 to +10}1m/s2 near SP320.

Gravity contour values intersected along seismic Line 2 range
from —SO}J.m/s2 near  SP102 o +30me52 near SP218, Values

intersected along Line 3 show only minor variatioms from OFm/sz.

These gravimetric variations are consistent with variations of
Tertiary sediment thickness interpreted from the seismic data.

Regionally extended this relationship implies that the maximum
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thicknesses of Tertiary sediments onshore would be typically no
more than 300m, except for one local accumulafion at the eastern
end of Nine Mile Beach where thicknesses may exceed 400-450m.
Local thickening here may be related to down faulting west of the

Freycinet Peninsular, and may extend offshore.
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7. DISCUSSION

Notwithstanding the overall poor quality of the seiﬁmic data the
Oyster Bay Seismic Survey was successful firstly, in that the
thickness of the Tertiary sediment sequence unconformably
overlying the Jurassic intrusive complex was established.
Secondly, the presence and structure of an older, pre-Jurassic,
(presumably Mesozoic-Palaeozoic Parmeener Supergroup) sediment
sequences was established. Two way possibly fault dependent
roll-over is implied by one intra-sequence reflector along Line 3

between SP's 260-310.

The poor data quality is most likely due to the combination of
low acoustic impedence contrasts present within the older
section, and the selective absorption of energy by the near
surface dolerite. Shot-holes drilled below the intrusives or
high frequency/high resolution surveys should ameliorate the

latter of these factors in future surveys.
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8. CONCLUSIONS

(i) Only a thin Tertiary sequence has been identified along

seismic traverses recorded within PEL 20/81.

(ii) Correlation between variations im  Tertiary sediment
thicknesses identified from seismic and those interpreted from
gravity are very consistent. Extrapolated across the Permit,
Tertiary sediment thicknesses are, with one exception, unlikely
to exceed 300m. A local accumulation of 400-450m of Tertiary
sediments lies on the down side of a fault near the eastern end

of Nine Mile Beach.

(iii) Maximum Tertiary thicknesses encountered within PEL 20/81
~are insufficient to provide maturation of any basal Tertiary
source rocks, although the possibility of significant sediment

thicknesses offshore cannot be discounted.

(iv) Layered sequences (probably Parmeener Supergroup) extend
below the Jurassic dolerites to depths of at least 1500m. Relief
on the Jurassic dolerites does not reflect wunderlying sediment

. structural relief.

.(v) One example of .two—way roll-over, (partially faulc
dependent) 1is observed within the deeper section on the northern
end of Line 3, Additional seismic coverage; at least one cross
line, would be necessary to establish whether valid four way

structural closure exists at this location.

(vi) Interval velocities suggest that the Mesozoic-Palaeozoic
sedimentary sequence is highly indurated and primary porosity may

be negligible.

(vii} Maximum thickness of these deeper, Pre-Jurassic intrusive
aged sediments and depth to igneous basement could not be ascertained

from the present survey results,
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APPENDIX "A"

STATISTICAL SUMMARY

RECORDING
Number of lines 3
Shot Points Line SP1064-320

i
Line 2 SP102-218
Line 3 SP102-336
1
2

Shot Point Intersections Line (sP123) & Line 2 (SP123)

Line {SP200) & Line 3 (5P123)
Total Length 19.7km
Recording Time 38 hrs
Travel Time 4 hrs
Experimental Time 8 hrs
Stand-by Time 10 hrs
No. of Records 293
Detonators Used 293

590 kgs
Rate of 1200% coverage 1.86 hrs/km

DRILLING

Holes drilled 293
Metres drilled 956
Chargeable time 78 hrs
Operator travel 16 hrs

Metres drilled/hy 15,4



®

Seismic-Contractor

EQUIPMENT LIST

Strathpine, Qld.

Recording

Sercel 338 HR, 48 trace recording system

GUS
SIE

CDX MKII 48 channel compositor
ERC-10 camera

Input/Output shooting system

Input /Cutput 96 trace Roto Long Switch

5 FM25 watt radios

120
100

CDP éables with 53m interval take outs

strings of GSC 10Hz geophones, 12/String

Vehicles

One
One
Two

One

Jeep J-20 4WD Recording Truck
Toyota Landcruiser 4WD Shooting Truck
Toyota Landcruiser 4WD Cable & Geophone Trucks

Toyota Landcruiser 4WD Pre loader Truck

Personnel

Party Manager/Co-ordinator - M. Jeffries

Observer, Instrument Engineer

Junior Observer

Shooter/Pre loader

Line Boss

Four Field Assistants

Surveying - Contractor:

One
One
One

Two

Commodeore S5.W.
Surveyor
Assistant Survey

Chainmen

South Eastern Exploration Pty. Ltd.,

593026

Gutteridge, Haskins & Davey, Hobart
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§°

v

S
1 EDM Unit
Stadia

. 1 Wild Theodolite

3. Drilling, Contractor - Wreckair Pty. Ltd., Mr. Warren Burns

Airtrack 4" bit
3 rods

Hoses, Coupling, Compressor
4. TField Operations

Surveying/Chaining Commended 29/7/82 Finished 8/8/82
Drilling Commenced 1/8/82 Finished 7/8/82
Recording Commended 4/8/82 Finished 9/8/82

®

(@
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The subject of this report is the processing of the Oyster Bay Seismic Survey
recorded in the Tasmania Basin (EL20) in August of 1982. The processing was
performed during the months of August through December 1982 by Seismic Data
Processors International in their Sydney processing centre on behalf of
Meekatharra Minerals Limited. Project management and quality control was handled

by Mr. R. Shaw of Messrs. Flower Doery and Buchan.

The survey consisted of three lines as follows:-

82 - MM - 1 SP 104 - 320
82 - MM - 2 SP 102 - 218
82 ~ MM - 3 SP 102 - 336

The project covered approximately 20 kms which were recorded using a 48 trace
instrument to obtain 12 fold subsurface coverage using a dynamite source. The
data was recorded to 4 seconds at a sample rate of lms, The data was resampled

to 2ms and processed to 2 seconds. The group interval was constant at 35 m with

shots occurring every 70 m.

The topographic relief of the area varied from .5 m to 25 m with surface changes

being mostly due to sand dunes.
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PROCESSING SEQUENCE (encl.1)

A reqord was sélected from line 82-MM-1 and used as input to our deconvolution and
filtering analysis routines. The records responded to the applicatioﬁ of decon-
volution but were not very sensitive to the variation in the design of the inverse
filter. Line 82-MM-1 was proﬁisidnally processed with no deconvolution at all, but
with poor results. A combination of 128ms deconvolution operator with 3% white
noise level and a 14-50 hz digital bandpass filter was finally deemed optimum and

applied to the data. This was followed by a single gate trace balance.

At this juncture Line 8§2-MM-1 was passed through an FK wvelocity filter prior to
CDP sorting and stacking but the results were disappointing so this was abandoned

as a viable processing option for this data.

A brute stack was generated for each line using an area velocity function.
This was used as a quality control measure and also to assist in the detailed

positioning of the velocity analysis sets on the data.

At this stage it was confirmed that the data was of poor quality with some signal

in the shallow zones but virtually no coherent signal in the sections bhelow 500 ms.

Constant vélocity scans were used to determine stacking velocities. Sets of 12 CDP's
were corrected at various constant velocities and stacked. The time velocity co-
ordinate of the optimised stack response are noted at each level and compiled into

a full velocity function at any one spacial location.

Due to complex geological factors the data was very sensitive to velocity analysis.
The consulting geophysicist, Mr. R. Shaw, determined where each velocity analysis

was to be performed.
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Each of the lines was stacked using velocity functions following first a slow,
and then a medium and finally a fast trend. These were aintalysed and a final

velocity function trend was selected,

Because of the shallow nature of the reflections it was decided not to use a first
break mute, and this decision was reinforced by running an 'inside - outside' mute

test and analysing the results.

Field static information was calculated from the digitised field monitors and
although the initial picking and plotting of the recorded first breaks was accurate

the nature of the data made the interpretation of the results difficult.

The weathering model constructed showed dramatic changes in the subsurface refractors
as well as the normal weathering layer. The velocities of these refractors however
were high and not of the nature of a classical weathering layer. TFor that reason 1t
was decided to use a replacement ﬁelocity of 2000 m/sec, as this would allow for the
correction of the excessive delay times in the normal weathering layer while elim—

inating the deeper and faster layers from the field static calculatioms.

These statics were calculated to a datum of Om. A.S.L. with a weathering layer

velocity of 600m/sec and a replacement velocity of 2000m/sec.

A second set of field statics using a faster replacement velocity were calculated for
each of the lines and applied to the data prior to stack. These were compared with
a set of stacks using the statics calculated from the first weathering model. The

first set of statics gave markedly better results than the second.

The final velocity/final field static sections produced showed some signal to noise

improvement over the unweathered stacks while presenting a true structural picture

~in time.
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Due to the shallow depth and low fold coverage of the main events coupled with the
poer signal to noise ratio it was difficult to decide the best method for residual
statics derivation in order to produce the best results. All avenues available

were tested with varying results.

Surface consistent statics using a preliminary stack model (with a 5 trace pilot)
followed by CDP consistent statics produced the best section for line 82-MM-2. Lines
82-MM-1 and 82-mm-3 did not respond as well to surface statics but showed some
improvement with CDP statics so this was the only residual static routine used on

these two lines.

A further filter amalysis was performed from which a cosmetic type final fllter was
selected. Essentially this filter was used to reduce the noise component of the

final section by passband limitation.

A post-stack deconvolution test was run and indicated possible improvements but the
final sections using this routine were disappointing so this option was not imple-

mented.

Coherency filtering and spectral whitening were also tested on a trial basis on
line 82-MM-2, but neither program produced viable results and were deemed unsuitable

for this data.

Wave equation migration (finite difference method) was applied to all three lines but
the results were uncertain and seemed to dowh—grade the quality of the data and so

this routine was not included in the processing sequence.
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FINAL PRESENTATION

The final structural sections were displayed on film at normal polarity at a scale of

12 t.p.1i. and 5 in/sec.

PROCESSING MAINSTREAM

No major problems were encountered with the recording crew although a several month

processing delay was caused by lack of accurate survey information.

The data quality was good to fair in some areas and poor in others. The events seen
were shallow with high relief. It was felt that the first break refraction plots
and subsequent weathering model should be used as an interpretive aid while

analysing the final reflection film sections.

The project was completed to the- satisfaction of the Geophysiéists from Flower

Doery and Buchan and SDP International in December 1982,

Upon completion and delivery of the final films an archive tape was produced:
containing the pre-filter, pre-scale version of the final structural stack of all

three lines,
I would like to extend to the South Eastern Exploration Pty Ltd., field crew and
the representatives of Flower Doery Buchan our thanks for their advice and

co~-operation throughout the processing phase of this project.

Respectfully submitted by:

Ms. N. Payne Mr. N. Blake
SDP Geophysicist. SDP Processing Manager.

for
SEISMIC DATA PROCESSORS INTERNATIONAL (SYDNEY)
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ENCLOSURE 1.

The following sequence was adopted, after testing of each individual processing

item to the satisfaction of a representative of Meekatharra Minerals Lid.,

Demultiplex
Initial Gain Recovery
Re-sample
Deconvolution (128 ms spiking operator with 3% white noise)
Filter (Bandpass 14-50 Hz)
Trace Balance
CDP sorting with crooked line geometry input
Velocity Analysis A
First Arrival Weathering Correction
Residual Statics
A) Surface consistent and CDP consistent statics application for line
| 82-MM-2 |
B) CDP consistent statlcs épplications for lines 82-MM-1 and 82-MM-3

Stack

Filter (Band pass 14~50 Hz)

Scale
Film Displays (12 t.p.i. and 5 in/sec)
Data Archiving
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