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SYNOPSIS

An Zxparimental Vibroscis Seismic Survey was ¢ond-
ucted in the Portland Area of the Otway Basin in South-
West Victoria by Scismograph Service Limited, Party 243
on behalf of the Burcau of Mineral Resources, Geology
and Geophysics. The survey occupied 33 working days
during the period from 1lth. May to 24th. Junc, 1964.

et Eweprac

The broad objective of the survey was to assess the -
Vibroszis method .on the basalt cover of the Portland Sunk-
lands where conventional shot hole methods had previously
produced poor results.

LR 4 1)

At

.f - The survey consisted of three projects, Volcanics 1,
i 2 and 3. The arcas of these projccts were sclected on
Pl ' the basis of availability of previous scismic data, well

’ control, accessibility and pertinance to future oil pros-
pecting prOposals. '

The Volcanics 1 Project was designed as an initial
test of the Vibrosecis method in an area of no basalt
cover where good conventional seismic data had bcen obtained.
The location seleccted was in the immediate vicinity of
Pretty Hills No. 1 bore; a continuous velocity log and a
synthotic scismogram from this bore were available.

AR T AT ST I 2 VT I

The Vibroscis rcsults in this arca were good and
compare favourably with the conventional results. N

The Volcanics 2 Projcct comprised the major part of N\
the survey and was located in an area of thick basalt cover- S\
‘where previous conventional seismic work had given extremely
poor results. All tho detailed exporimentation was carried
out in this area with the objective of establishing the
optimum field technique.

\

‘' The Vibroseis technique which was developed produced
good results and is considered to be a satlsfactory sol-
utlon to the seismic problem in this area.

The Volcanice 3 Project was conducted with the ob-

S jective of testing the identical technique developed on

L the Volcanics 2 Project in another arca of basalt cover

vi o within the Portland Sunklands. The site selected for this
K ‘project was near Heywood approximately 20 miles to the west

of the Volcanlcs 2 location.

LIRSS A AL £

R The Vlbrosels results were generally fair ‘but the ro-._
T flaction continuity was intermittent. This deterioration

in the continuity may be partly attributed to the high amb-
ient noise level caused by the heavy traffic and the densely
wcoded road verges. .
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SYNOPSIS = Contd.

This Final Progress Report is based on a pre-
liminary study of the results obtained. A final inter-
pretative report will be submitted upon the completion
of the entire experimental survey of which this Vol-
canics Project forms a part.

GEOLOGY AND PREVIOUS GEOPHYSICAL WORK

GEOLOGY. The Volcanics Projects were undertaken in the
Portland Sunklands area of the Otway Basin around the
castern and northern boundaries of the Tyrendarra ZEmbay-
mant.

The area surveyed is covered by basalts with
Tertiary sediments exposed to the south and west and pre-
Mesozoic sediments to the north. ' The thickness of the t
underlying pre-Tertiary strata incrcascs to the south and
is controlled by a scrics of faults running parallel to
the coast and down-throwing towards it. The faults are
not seen in the Tertiary which dips to the south and is
affected mainly by movements whih began at the cend of
the Lower Creotaccous and whose final stages probably pre-
cipitated the Tertiary volcanic activity. AN

Basalt laycrs cover the surface together with
cxtensive baeds of tuff and scoria and are underlain by
alluvial deposits and Tertiary sediments. The latter
consist of limestones and marls above quartzose and con-
glomeratic sandstonos; further basalt layers probably
occur within the sequence.,

The Upper Cretaceous is representcd by glauconitic
sands and carbonaccous shal2s below which a mudstone occurs
which grades into the ILowar Cretaceous sandstones and grey-
wackes.. Beneath the latter lies the important Otway Group
of course sandstones which have a thickness of 3040 feet
in the Pretty Hills No. 1 borec and over 7200 feet in the
Sumaralla No. 1 bore. The Otway Formation has the lith-
ology of a good reservoir rock and fluorsscenco has been
detected in it on scveral occasions. Further sands occur
below the Otway Group before the base of the Mesozoic
section is found resting upon Cambrian diabase.:.

Several isolated magnoetic travarscs have boerd .

- made by the Burecau of Minaral Resources aircraft but thn‘

results proved difficult to interpret and this method is
not considercé an cffective exploration tool 1n the
Otway 3391n. . \
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Gravity surveys have been carried out by the Bureau
of Mineral Resources and Frome-Broken Hill Co. Pty. Ltd.;
gravity work has generally been unsuccessful in outlining
gpecific Mesozoic and Tertiary structures within the areas
covered by volcanics in south-west Victoria. However the -
gravity results do suggest that a thick sedimentary section
probably exists almost as far as Hamilton in the north and
Hawkesdale in the east, the margins being indicated by fairly

steep gradients.

The Bureau of Mineral Resources carried out the first
seismic tests mainly on the areas of basalt cover near Heywood
in 1956. Since 1956, Frome-Broken Hill Co. Pty. ULtd. have
conducted extensive conventional seismic surveys largely over
the coastal non-basalt areas of the Portland Sunklands. The
seismic results were good in many areas, however, there are
large areas with Volcanic cover where only poor reflection
data has been obtained to date. -

The area for the experimental Vibroseis seismic survey
was chosen in view of the interest in the exteusion of the
sub-basin under the volcanic cover to the north of the Pretty

Hills No.l bore.

PROGRAMME
The locations of the three Volcanics Projects are shown
on the Locality Map (Enclosure No.l).

Volcanics 1. This traverse was situated two miles to the -
south of Orford on the Port Fairy - Macarthur road in the :
Shire of Belfast. Approximately 2 miles of line was vibrated\
equidistantly about the Pretty Hills No. 1 bore. N

The line was firstly traversed using a trans-
posed method and this part of the programme occupied two daysj
two days were then worked retraversing the line using a
10-fold common depth point technique.

Volcanics 2. This project was conducted approximately 12
miles south of . the township of Hamilton on the Mount Napier
road in the Shire of Dundas. The major part of the exper-
imental work was performed at the northern end of this tra-
verse where the basalt cover was considered to be the thick-
est. A total of 18% days were occupied on the detailed
experimentation, 5% days on transposed production recording
and 2 days on retraversing a part of the line using a 10-
fold cormmon depth point technique.

Volcanics 3. This traversec was located about 6. miles to the’
north-east of Heywood on the road between Heywood and Hamilton
in the Shire of Portland. The only experimental work carried
out on this second area of basalt cover was a noise spread and
this was followed by 2% days of transposed production record-
ing and 1% days of 10-fold common depth point recording using
the methods previously developed as a result of the experim-
ental programme of the Volcanics 2 Project. ‘
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RiSULTS . | '

Tho Results obtainod are preeented in Variable
Arca Scction form as snclosures to this rnport._.Appondlx
"A" is a complete list of cnclosures to the Progress
Roports submitted during the coursa of the Survey, to
which referonce may be made for the. details of the various
axperimental tachniques cmployed. Thes2 Progress Reports
vogether with the enclosurces which accompany them are

-

,QQ‘"‘avallablﬂ at the officy» of the Burecau of Mineral Resourcos.

e me e e -

Volcanics 1. These results arc shown in cross saction
-form as cnclosurcs 3 and 4 respectively for the transposed
and common depth point methods. Th2 transposed section
does not possass the definition and continuity of the
raflections that arec shown on tha common depth point
section.

The bascmant reflector is well defined and
appcars at a time of 1.7 seconds at V.P. 97. This loc-
‘ation is chosnn for reference as it is theclosest to the
Pretty Hills No. 1 bore. By comparison with the synthetic
seismogram of this bore the reflector at 0.76 seconds may
be identified as originating within the Otway Merino
Formation and abovs this at 0.58 scconds a horizon may
b2 similarly identifind as originating within thoe Lower
Wangarrip Group. An unconformity is evidzant betweeon these
two horizons. The Pretty Hills Sands reflector indicated
on the synthetic ssismogram is ovident on the Variable
Area Scection at a time of 1.36 scconds. The Sonic Log of
tha Pretty Hills bore indicates good reflecting conditions
at the top of the Upper Wangerrip Group, however, raflcct-
ions from this region are not apparent on the soction as N
th? Vibroseis technique cmployed was designed to enhance*’
the decper events and, as a consequenca, the low average
velocity combincd w1th the spread geometry resulted in an.
atteonuation of the shallow events due to normal move out

N cancellatlon.

e g

‘Volcanlcs 2. The cross scctions for this part of the
Survey are included as enclosure No. 2 for the transposed
and in lins work and No. 3 for the part of the line re-
traversed by the 10 fold common depth point mathod.

Thn saction of the transposed and in line work
is a composite of parts of the various sections submitted
with the Progress Report and the numbers of the field
tapns on which sach profile was racordnd are shown at the
bottom of the section as a reference to the particular
field tochniqua omploynd. Complnte details:. of the so
tachniques ara in ths Progress Reports. -
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At the northern end of the section between-V.P.s
199 and 196 the poorer results are protably due to dis-
turbed geological conditions and the section suggests
faulting in this region.

From V.P. 196 to 192 in-line technique was used
and the results are compatible with the transposed
method used from V.P. 192 to the south. The ringing
appearance of the records produced with the in-line
technique is due to the use of a sweep frequency bandwidth
of only one octave (28-57 cps) over this part of the line.

- Between V.P.g 196 and 188 a small syncline is
revealed whose axis lies at V.P. 193. From V.P. 188 to
183, the gquality is poor although a low amplitude event
provides continuity at a time of approximately 0.8 secs.
Between V.P.s 183 and 184 there is evidence of faulting
and from here to the south the record character changes
and a high amplitude reflection can be followed which
shows good continuity to the southermost end of the
section at V.P. 164. This event shows a marked anticlinal
reversal centred at V.P. 167. A good character correlat-
ion can be made between this strong reflection and the
basement reflection recorded on the Volcanics 1 Project,
however, there is some evidence, particularly between
V.P.s 169 and 165, of deeper alignments. It should be
noted that the interface at which this reflector originates
lies at a depth of approximately 1500 ft. under V.P. 167,
Hence the lithology in this region could be confirmed by N\
drilling. - AN

The section showing the results of the common depth
point method has a greater horizontal scale than the
transposed being increased by the ratio of the trace
interval, i.e. 132 ft. to 88 ft. or 1% times.

The Common Depth Point method has produced an im-

fprovement in continuity between V.P.s 188 to 185. On the

transposed section, between V,P.s 185 and 184 a possible
fault zone is indicated and disturbed geological conditions
to the south from V.P. 184 to 183. The Common Depth Point
method does not define this zone as clearly as the
transposed. :

A weathering survey using a shot hole method was
«carried out concurrently with the Vibroseis programme
and was conducted by the Bureau of Mineral Resourses.
The results obtained show that no radical changes occur
in the weathering that may seriously affect the stacking
of Common Depth Point results or the compositing of indive
idual signals from large source or geophone arrays.

i
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The optimum transposod technique develdped from
the ~2xporinnntal work was:-

Goophonn pattern - 400 x 200 f%t.

No. of Gnophonns - 400 ' -
Vibrator pattrrn - 400 ft. in llnn

No.of swanps par trace - 10 .

Spraad langth - 880 ft.

Offsot - 880 - 1760 ft

Swoop fraqueoncy - 20 - 57 cyclas par sacond.

The common dapth point techniqus usad was:-

Gaophone pattarn - 264 ft. - in line

No.of Gnophonmg = 40 per trace

Vibrator pattern - 264 ft. in line

No. of swaaps prr trace - 10

Sprcad length - 1320 f+t.

Offsct - 660 -~ 3300 ft%.

Swaep frequency - 20 - 57 cyclns par sccond
Sub-surface sampling - 10 fold.

Volcanics 3

The samc techniquns wore usad on this project as
for the transposcd and common depth point traverses of the
Volcanics 2 Projact. Tho ovnrall racord quality is.poorar
although at cach end of the transposed section (anclosure
No.7) the quality is good. 4An ovent at 1.3 socs. can bﬂ
picked with recasonabla continuity from V.P. 199 at the--\
northern ~nd to V.P. 192. Continuity is then poor to
V.P. 187 whers the horizon re-appears and shows strong
gsouth dip. Several shallower horizons exist but the
results aroc less reliable than the deoepar information.

The cormon dapth point method has improved the
continuity of tho sv~ont at 0.6 secs. at V.P. 94 to a point
midway botween V.P.s 92 and 93, at this point the continu-
ity is broken. A continuous avent showing south dip axists
from V.P. 92 to ths southnrn nnd of thn snction ~morging
at a timn of 0.7 sncs.

, A good corrnlation can ba madn b2twnen the intarval
timh of thn snismic rnflactions at 0.9 and 0.5 saconds at
the northorn ond of the transposnd saction and the timn
intarval betweon thn primary roflections shown on the syn-
thatic secismogram of Zumsralla No.l born at times of 0.4
and 0.8 snconds. This born is situatad about 20 miles gouth
2ast of tha travarsa. The Vibroseis racord snaction shows
a deepor roflection at 1.3 saconds which should corraspond
to a bed within the Otway Group. Howaver tho sythatic
seismogram at Tumsralla No.l also indicates th~ probability
of first order surface multiples at this roflection time.
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CONCLUSIONS

The major objeactiva of the survny was to assnss thn
merits of the Vibroseis mathod over tha northern part of the
Portland Sunklands whrrn difficult snismic rnflaction con-
ditions arz oncountrrad dur to the prosancr of axternsive
nrar surface basalt laynrs. :

The oxtromn vnlocity contrasts axisting at the uppnr
and lowsar interfacas of thhsa hlgh vnlocity basalt lay~rs
form a screen through which it is difficult to transmit
saismic enorgy into the deepnr geological saction.

It is considnrrnd that tha rosults of th» survny danon-
strate that thn Vibroseis method is capable of penetrating
the near surface basalt and can provide reliable structural
information on the deeper formations.

On the Volcanics 2 section, the strong reflector re-
corded at times ranging from ¢ .5 to 1.0 seconds shows good
correlation with the basement reflector recorded at Praotty
Hills No.l borc and this probably accounts for the fact that
few decper alingments arn shown on this saction.

Using the transposecd mnthod adoptad as the optimum
tochniqua for this survey area, thn production rate was 20
profiles por day giving a sub-surfac~ covaragn of 1.7 miles.
The comparatively short spread length of 880ft. was used in
order to minimise the cancellation of raflected anergy dun
to the offects of steep dip and normal movz: out. These
nffacts were emphasise” by the low averagn valocities that
are. agsociated with the ragion.

. The results from the short part of the Volcanics 2
line vibrated with an in-line technique indicate that the
production rate could be further improved without any
appreciable reduction in the quality of the data by using
either an in-line method or a transposed method of lower
effort.

With the 10-fold common depth point method employed
on the Volcanics 2 and 3 Projects, sub-surface coverage was
produced at the rate of 1 mile per day. The results show
that it is possible to successfully effect the stacking of
the widely dispersed surface samples obtained with this
method. It is therefore considered that variations in the
weathered layer and lateral changes of average velocity
probably do not constitute a major problem in this area
&S was presupposed. '
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LIST OF ENCLOSURES

1. Locality Map

2. Location Map ,

3. Variable area section Volcaniecs 1 VP 96 - 99

4.  Variable area section Volcaniecs 1 VP 96 - 99
(10-fold common depth point)

5. Variable arcea mection Volcanics 2 VP 164 - 199

6. Variable area section Volcanics 2 VP 88 - 91
(10-fold common depth point)

Ts Vafiable area sectibn Volcanics 3 VP 186 - 199

8. Variable area section Volecanics 3 VP 91 - 94
(10-fold common depth point). '

N\

\

\
. TN

APPENDIX 'A' - LIST OF ENCLOSURES TO PROGRESS REPORTS.
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LIST OF PROGRuSS RuPORT #NCLOSURSS AVAILABLe AT TH
BUREZEAU OF MIN&RAL R&ESOURCuS :-

Variable Arca Scction Volcanics 2 Noise Sprcad No. 1
Combined Pattern Responsa Curves,
Time -depth plot - Volcanics 2 Noise Spraad No. 1.

Regponse - Wave Number Plot - Volceanics 2 Noise Spraead

l.

L]
o
°

O o~3 o\ 0N

10.
11.

" - Fre quency

Frequency - Wave Number"
Variable Arca Section Volcanics

NI\DI\JI\JI\)

No, 1.

] " " " i
L] " n " "
VP 196-199
VP 88- 91
VP 163-173
VP 173-183
VP 183-188

12. Plot of Preotty Hill V01001ty Functlon.
13. Timn-depth ZFlot - Volcanics 2 Noise Spread No. 2.

15. Rasponse - frequency

16. Frequency - Wave Number " -
17. Varlabla Area Section Volcanics

18.
19.
20.
21.
22.

230

' 24‘ .
25.

26.

28.,

Time-depth

"
]

Volcanics
"

2
2
2
2
2
2
2
3

3

-14. Response - wave number Plot - Volcanics 2. Noise Spread

No. 2.

1] 2 . " 1] 1] 14
" 2 R " L1} " it ]
VP 185-199
VP 190-193
VP 193-199
VP 195-199
Velocity Profile
8-Fold C.D.P.(Profile

180N.)
Noise Spread No. 3
(Transposed)
Transposed

Noise Spread

Plot -~ Volcanics 3 Noise Spread
27. Response - wave number Plot-Volcanics 3 Noise Spread

frequency

29. Frequency - wave number " -

3
30. SP Location MAP (Weathering) - Volcanics 2.,

31, Weathering Profile - Volcanics 2.
32. Diagram of Field Layout For 10-fold C.D.P. (4 spread

3 fn "

" "

offset)

33. Tables of experimental field techniques.
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SEISMOGRAPH SERVICE LIMITED
LONDON ENGL AND

VARIABLE AREA CROSS-SECTION
FOR BUREAU OF MINERAL RESOURCES

VOLCANICS 2

LINE 17 S P’s 88 - 91

VELOCITY DISTRIBUTION ,|PRETTY HILLS No1

WEATHERING VELOCITY(Vw)| 2000 FT. SEC.

HORIZONTAL VELOCITY(Vh) -

ELEVATION VELOCITY (Vve) | 6000 FT. SEC.

WEATHERING METHOD —

DATUM |M.S.L. + 500' [GEOPHONE  INT. 132'

HORIZONTAL SCALE |  1°: 2400’
OFFSET DISTANCE| 726" = 3234’
PLAYBACK FILTER| 20 - 60

XING| UNMIXED No. OF SWEEPS. 10

No. OF _ VIBRATORS. | 2.

SWEEP FREQUENCY | 20 - 57

[ TYPE OF PROFILING 10-FOLD C.D.P

VIBRATOR PATTERN
264" IN LINE WITH 132° SPACING

GEOPHONE PATTERN'

264 ALONG LINE WITH

40 GEOPHONES PER TRACE

PARTY[ 243 [DATE  juLy 1964
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SEISMOGRAPH SERVICE LIMITED
LONDON ENGLAND

VARIABLE AREA CROSS-SECTION .
VIBROSE|S®

BUREAU OF MINERAL RESOURCES

VOLCANICS 3

LINE 173 SP'S. 186 — 199

FOR

VELOCITY DISTRIBUTION PRETTY HILLS Noi

WEATHERING VELOCITY(Vw) 2000 F T. SEC.

HORIZONTAL VELOCITY(Vhp)

ELEVATION VELOCITY (Ve) 6000 FT.SEC

WEATHERING METHOD]

HORIZONTAL SCALE 1:1600 [DATUM MSL +300

TYPE OF PROFILING TRANSPOSED

GEOPHONE [INTERVAL gs’

OFFSET DISTANCE 924'—1714'

NoAND TYPE OF VIBRATORS 3 OR 2

SWEEP FREQUENCY 20-57 [NoOF SWEEPS 10:20

PLAYBACK FILTER 20 — 60

MIXING 3/2 COMPOSITED

VIBRATOR PATTERN:

400" IN LINE

GEOPHONE PATTERN:

400X200 RECTANGLE OF 350 GEOPHONES

"

PARTY 243 DATE JULY 1964
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SANOD3S NI

SEISMOGRAPH SERVICE LIMITED

LONDON ENGLAND

CINE. T3

VARIABLE AREA CROSS-SECTION

VIBROSES®

FOR BUREAU OF MINERAL RESOURCES

VOLCANICS 3

SP'S. 91-94

VELOCITY DISTRIBUTION |PRETTY HILLS Nod

WEATHERING VELOCITY(Vw)| 2000 FT. SEC.

HORIZONTAL VELOCITY (V) -

ELEVATION VELOCITY (Ve) | 6000 FT.SEC.

WEATHERING METHOD[ e

HORIZONTAL SCALE 122400 [PATUM MS.L+300

TYPE OF PROFILING

10-FOLD C.D.R

FWIL AVAA OML d31D03¥44¥0D

GEOPHONE INTERVAL| 132

OFFSET DISTANCE

726 — 3234’

NoAND TYPE OF VIBRATORS 3

SWEEP FREQUENCY 20~57 |[NoOF SWEEPS 10

PLAYBACK FILTER 20— 60

MIXING

VIBRATOR PATTERN:
264 IN LINE

GEOPHONE PATTERN:
40 GEOPHONES SPACED OVER
264 ALONG THE LINE

PARTY

243 IDATE JULY 1964

ENCLOSURE No.8

FINAL PROGRESS REPORT

SSL 94A.

®4 TRADE MARK CONTINENTAL OIL €O



	Front Cover
	Title Page
	Synopsis

	Geology and Previous Geophysical Work
	Geophysics
	Programme
	Results
	Conclusions
	Acknowledgements
	Distribution
	List of Enclosures
	Enclosure No. 1

	Enclosure No. 2 - Fig. 1

	Enclosure No. 2 - Fig. 2

	Enclosure No. 2 - Fig. 3

	Enclosure No. 3
	Enclosure No. 4
	Enclosure No. 5 
	Enclosure No. 6
	Enclosure No. 7
	Enclosure No. 8
	Appendix A




