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ABSTRACT

A seismic survey was conducted or.x_ the Moomba. Structure
Prospect for Delhi Australian.Pétrbleum Ltd., (Operator) and
Santos Ltd., by United Geophysical Corporation Party 133
during the period June 19 to July 23, 1966. The survey was
performed within.South Australién Oil Exploration Licences
- 20 and 21, and its purpose was to provide. greater density of
~control on which to base calculatién of gas reserves in the A

structure and on which to base selection of futufe drill sites.
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INTRODUCTION

The seismic survey was conducted on behalf of 4De‘lhi Australian

Petroleum Ltd., Adelaide, S.A., within Oil Exploration Licence

numbers 20 and 21 in .South Australia. Refer to location map

(Plate 71)» included in this repért. This survey was not included

/in the Eromanga - Frome Seismic Survey nor covered by the

- Petroleum Search Subsidy Act 1959-1961. -

The geophysical contractor was United Geophysical Corporation
with main offices in Pasadena, California, U.S.A. and Austra-
lian offices in Brisbane and Toowoomba, Queensland; Perth,

Western Australia and in Adelaide, South Australia. - Seismic

Party 133 conducted the survey . ~ Details of equipment and per-

sonnel are given in .Appendix 1 and 2.

Topography of the prospect was flat to high.rolling sand dunes.

A bull dozer was necessary to clear the shotpoint lines.

Thé detail program was worked from one camp.- Access pro-

vided by previously dozed lines facilitated operations. The

‘climate was generally dry but occasional rain. occurred. .The

winds were normally light to moderate, .but occasional high winds

.curtailéd operations.

Statistics are presented in'-,Appendix 3.
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@ | PURPOSE OF THE SURVEY

Previous seismic and gravity work in the area outlined a large,
. gently foldéd anticline.  The drill site for Moomba No. 1. was
based on this..information;, Drill -stem tests in this well re-
vealed an accumulation Qf gas in the upper Permian. Tﬁe
Moomba No. -2 was drilled some three milés away and it alsb

tested gas in commercial quantities.

The objective of Moomba Structure Seismic and Gra\}ity Survey
was to provide greater density of control on which to base cal-
culations of gas reserves and on which to base selection of

future drill sites.
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REGIONAL GEQLOGY *

The Moomba ahticline is located slightly to:the south-east 6f the
main axisﬁ of the Cooper's Cfeek basin. This basin is the most
westerly sub-basin of theA(-3re'at Artesian Basin which covers.much
of centrél and eastern Australia. The field is approximately 20_

miles to the south-east of Gidgealpa.

Moomba is a‘ large, undulate, gently folded anticline with a sub~

‘stantial Permian section, the upper member of which is productive-

of gas. Structure in Permian and younger beds is relatively
simple but the pre-Permian rocks are complicated and their strat-

igraphic and structural relationships with each other are unknown.

~ The Moomba No. 1 well bottomed in granite - which has been dated

by radiometric methods as being Carboniferous in age. Moomba

No. 2, three and one half miles to the southwest, drilled into
rocks dipping 62° to 759 which are believed to be Ordovician in

age.

- The Moomba anticline differs from other, more typical Cooper's

Creek basin anticlines in being located much nearer the centre

of the basin and con.sequently having more complete.Pemian
section with little or no truncation within this interval. Folding | |
1s much less severe in the Permian and younger beds than it is,

for example, at Merrimelia and Gidgealpa.

* (Provided by Mr. Langdon Smith - Delhi Australian
Petroleum Ltd.)

f j
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- The detail program consisted of lines designated MR through ND.
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5.
FIELD PROCEDURES

Split spreads of 2640 ft. with 9EVS geophones/trace spaced at

18 ft .. intervals wefga used on all lineé except lines MX and MV.
These two lines were shot with 1800 ft. split spreads with 18
geophones/tra_cé spaced at 12.ft. intervals. The geophones were

placed on terrain with a common elevation in areas where there

-were abrupt changes.in topography.

Recordings were made on magnetic tape with a wide filter band.
Playbacks were made without mix using a 5-7 filter setting (down

6db at 20 and 66 cycles per second).

Record quality was fair.

Single shot holes averaging 120 ft. in depth, bottomed in clay,
were used on all lines except MV where three hole patterns were

used. . All shot holes were drilled with water.

-t

.An average charge of 30 lbs, was used. Comparison shots were

taken daily in order to maintain opitmum charge size.

A Bulldozer was used to clear the shotpoint line and to make access

roads where necessary.

" All shot points were established by chained distance. Horizontal

and vertical ties were made by a transit to previous work done by

United Geophysical Corporation.

UNITED
GrorHysicaLl
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INTERPRETATION AND COMPUTATION PROCEDURES

Four uphole ‘velocity surveys were takeh,ét varidus sites.in the
‘project.  The sub-weathering velocities varied from 5800 to

6500 ft./sec. (See Plates No..2.- 5)

Reflection times were corrected to sea level datum using a

o correction velocity of 6500 ft./sec. by-the use of the.UpHole

Method of computation. (See Plate-No. 6)

’

The magnetic tapes with static trace corrections were submitted

to the-Petty Geophysical Engineeriné Corporation playback centre

for proc_es'sing of fully corrected clipped variable area with

wiggly line recording sections.

| The-interpfetation was based 6n data taken from the record -

sections. Record sections of previous work in the area were .

reviewed and the results of the detailed program incorporated .

A coirection of .017 seconds was added. to all lines proc'e'eding

_the EA series to tie to the Port Augusta Mean Sea Level D'-étum .
(-53 .4 féet correction) ., _ This correction was first used in
~.August 1965.
7 .Corrected reflection times were coﬁverted to depth by use-of

average velocities.
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DATUM  CORRECTION  METHOD

o Seismometer SURFACE (E)
I
’l
i
1
]
,I
- Y
,l
1
i
1
] Es(FEET)
tg
(tuh* Tsd)
Dsd Tsd _ Dsd
(FEET) (SECS)  vr

E= elevation bf shot point

Ds = depth of charge

Es = elevation of charge = £ - Ds

Osd = distance from charge fo datum plone

£d = elevation of datum plane

tuh = observed up-hole ime recorded by shot po/nf sersmomeater
Tsd = time from charge to datum = %d
Vr = velocity in sub-weathering zone

7g = time correction from surface fo dotum

=algebraic sum of tuh & Tsd

TOTAL CORRECTION = Tsd t tg

PLATE 6
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DISCUSSION OF RESULTS

Three contoured structural and two Isopach maps are submitted.

The “C" and Base of Mesozoic Horizons as mapped are deeper
than the actual well tops in the range of 100 ft. at Moomba No. 1.
At Moomba No. 2 the "C" Horizon is about 100 ft. deeper than

the actual well tops.

The seismic miétie with logged tops in the Moomba No. 1 and
No. 2 wells is apparentlﬁr due to the following:

;(1) MapAs‘n'ot corrected for instrument lag.

(2) Maps not corrected for lateral velocity change.

(3) The picked seismic events may not coﬁelate djrectly with
| geological tdps .

(4) All values were timed on record sectioﬁs to nearest .005

seconds.

(5) The mapped'depths were obtained by use of a velocity .of

BN NN T AN EBE aE BN e S e

7500 ft./sec. for the "C" Horizon and 8700 ft./sec.

for the Base of Mesozoic and Base of Permian Horizons.

The Moomba structure is mapped as a relatively low relief anti-

Cline, of irregular outline but circular in general, coveriﬁg a
- ~ large area.. The Moomba structure is separated from the Gid-
gealpa Field by a prominent N/S trending syncline. A NE-SW

‘ trending fault, downthrown to the north is mapped in the south-
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DISCUSSION OF RESULTS (cont.)

east portion of the project on the two deep maps. Closure
against the fault is contoured on the upthrown side 'on the Base
of Mesozoic and Base of Permian Horizons. An auxiliary fault

cutting BY and CB linesfis noted on the Base of Permian map.

,Reduced record . sections of MV and MS are enclosed.  Line

MV ties Moomba No. 1 and.No. 2 wells. .MS is an east-

~west line and crosses Moomba No. 1 well. MS is considered

representative of the sections of the detail work.

There is apparently very little or no pre-Permian data on the
record sections of the detail program. Pre-Permian data seem

to appear only on lines surrounding the low relief anticline.

Respectfully submitted,

UNITED GEOPHYSICAL CORPORATION
. Party 133.
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PENDIX 1

Recording

1 Ford Model F-600 four wheel drive recording truck, complete
with cable reels and recording cab. -

1 Un1ted Model 24-9E Recording system 1nclud1ng 24 Model

1-38 amplifiers, Techno Tape recordlng system and 24 trace camera.

675 EVS-2 Geophones in strmgs of 9 each with serles parallel
hook-up :

1 Ford F~600 four wheel drive reel truck. |
Cables for 1800 ft. and 2640 ft. reflection spreads. :

-1 Toyota 4 wheel dr1ve ut111ty for personnel carrier.

’2 - 25 watt Eilco radio transcelvers w1th two shootmg units-and

one recorders unit for radio time breaks and upholes for offset”
shootmg. : .

: _S@tm

1 Ford F-600 four wheel drlve water truck complete with powder
and detonator magazines. 1 complete set of shootlng equlpment
1nclud1ng blasters for reflectlon shooting.

Survezlng o
1 short wheel base Land Rover.

1 complete set of surveying equipment.

. Drilling

3 heavy duty Mayhew 1000 combination air-water drillé 'mountedv_

.on Ford F-850 four wheel drive trucks.. One drill equipped with

Gardner Denver Mole Drill percussion tool and two stage com=
pressor. :

3 Ford F-800 four wheel drlve Water trucks equrpped w1th 1000

- gallon flat. tank. 7 _
-1 Toyota four wheel drive for Personnel carrier.

- ‘l y2500_ gallon and .3 - 350.gallon canvas water bags? .

.Su 1

1.Ford F- 800 four wheel drive truck equipped w1th 1000 gallon
flat tank and stake body .
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EQUIPMENT (cont.) '

Utility
1 Allis Chalmers Crawler Tractor and one trailer mounted 2000
gallon water tank.

1 Caterpillar D-7 Bulldozer.

"1 Land Rover for bulldozer service.

1 shop caravan equipped with air compressor, ‘drill, vicés, hand
tools, spare parts and other equipment for repairs to equipment.

lAW-elder outfit complAe’te with arc_and acetylene welding equip-
ment and supplies.

1 spare parts trailer.

Camp

1 Kitchen caravan, air conditioned complete with all utensils,

.equipment and suppligs .

1 dining-caravan, air conditioned with fixtures and tableware.

1 shower caravan complete with pressure water system.

Two trailer mounted.Sentinel 36KVA Light Plants for camp power.
4 air conditioned sleeping caravans. ’

1 complete complement of linen, beds etc., for accommodation

.of personnel.

-1 Line-Camp kitchen trailer.

Office

1 air conditioned office caravan equipped with office machines,

_ drafting equipment and 3 radio transceivers.
".1 short wheel base Land Rover. -

. Gravity

1 Worden gravity meter No. 479.

"1 Land Rover
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PERSONNEL

Chief Seismologist

'Field Seismologist
-Observer

'ASurveyor__ ‘

Gravity Meter Man
Pérty Manager -

Drillers

Dozer Operator

Crawler Operator -

000021 |
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~ APPENDIX 2

- D.A. Cowan

E.H. Harris

V. Viljas

- L.F. 'Sanders

G.L. Devlin

E.P. Lane .

E Hoeppner
M. Gregory
J. Smythe

. E. Purcell -

L. .Viles

Twenty ‘one additional men.cbmpléted the crew:ofr32 men.

-Supervision was furnished by Mr.B.H. Flusche.
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- SIATISTICS

‘. Starting Date first Shot - |
: ‘Comﬁ_ple.tion I;ast‘ Shot |
Total Prq'fil.es,- Shpt :
Total Numb%ﬁ_S_hots e
Total N‘Iiil'es Subsurfaég.-'(}_over‘égé{

 Total Hours Recording Field Time -

Total Hours.Actual Recording Time

.» ~ Total Hours Holidays

Total Hours.Charged to Client

Total Dy‘hamit‘e ‘Usecll; :

u A\}érage,C'harge.per Shot o
- Total beton'ators Us_ed,

| Total -Béésters_ Used

"':T'o;ccﬂ N_u'mb‘ef Holes Drilled -

' Total Nu‘mber--lf‘ee-t Drilled .‘ o
‘Total HourS'.Drillfng Fielld'i‘@me |
T_otaliHounlerillir;g Dr_i'vi:ng"Iv‘inm_‘Ae; o

" Total Hours Drilling Time -

Total-Number Finger Bits Used

‘Total Number Rock Bits Used
Mud Us,ed i
'L'i‘ne'.Numbers. o

* "Eleveh: hours of campvmov‘e?'L_ake Frome to Moomba.ir_xcluded.i

. APPENDIX3

1163.25

295

000022
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June 19th, 1966

July 23rd, 1966

A2179' o

219

109,50 -

139.25

Idtal Hours 'Rec'o.x_"ding Dri-\l-i_ﬁg T-i_m_r_ef T .- 24 00 '
*163.25°

N

 29.41bs

377

137

32670 -

406.50

109.75

516.25 . -

.
CNil

MR through ND
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INTRODUCTION

-
@

A gravity survey was carried out over the Moomba structure by
~ United Geophysical Corporation in connection with the seismic

program. All shot points were metered.

The work was conducted by G.L. Dévlin,_ who served as meter

‘operator, computer and interpreter.

Previous geophysical control consisted of seismic and gravity

surveys by United Geophysical Corporation.

Present mapping has included all available gravity control in

the area.

{
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FIELD QPERATIONS

Survey control for the gravity operation was obtained from the
seismic operation. - Elevations were not adjusted as both
horizontal and vertical closures were within the established

requirements for gravity computations.

Worden Gravity Meter No. 479 was used for the survey. ' This
meter was calibrated on the Adelaide Gravity Range which has
an estaplished 62 .59 milligals difference. The calibration

factor used was 0.08665 mg. per dial division.

Observed gravity values were controlled by existing United
bases in the areé. These bases were originally established
by the " advancing base" method with two or more values deter-
fnined to establish a new base. When possible the bases

were also tied into loops for further control.

The observed gravity datum is as used in the 1962 BMR Heli-

copter survey.

-Two hundred and twelve new gravity stations were metered.

Of these, about 5% were rechecked. The range of misclosure
was between 00 - 0.21 mg. Note: Two shot points on BY and
AL lines were picked as tie stations in a normal loop. It

was found that a misclosure of 0.21 mg. on BY-99 and 0.16 mg.
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16.

FIELD OPERATIONS (cont.) -

on AL-200 (BY-100) had occurred. These shot points were
rerun and the '.same misclosure ‘-re'sﬁlted. Since these shot
points Wer’evmetered previously it is» 'po,ssible that the oriéinal
location was not the same as the tie loéation or: that the original

édjustments of these points were in error to the control used for

- the additional work. -

I
UNITED
tnoruvncn
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17.
UTATIONS

.
®

The elevation correction applied was a combination of Bouguer

.correction and free-air correciion. ‘This factor was driginally

détermined bby G.S.I. profii'e .a?nd_has been Acl:arriea on all subse-

éﬁen}c work ih the ‘avrea. The c»ozjrection faétor dged was -

0 .:06982 mg./ft.-and qorrésponds to-a d’enS'it_y of 1.9 grc-_ams/cubic

centimeter. Additional préfilés'ahd triplet deterryiinatior}s have
- csnfirrﬁ'éd th;t, this correc‘tiorlll facfor is_usef.ul_'.in» the areé of the

- survey.

Latitude corrections were calculated from the tables of Theor-

etical ‘Gr,avity on the Internafional Ellip-SOId.

——
®
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INTERPRETATION |

Interpretation of the data was made from the Bouguer gravity map.

- No residual or derivative interprétati_on was attempted by United.

The Bouguer Anomaly Map is comprehensive in that all known -

| .gravity data have been utilized in its preparation. All present

and past ground gravity control was first used in preparing this
map. Mr. H.A. Shetrone of Delhi Australian has added the

Helicopter Gravity Control. -

All of the new gravity work over-the Moomba structure was added
to provide a greater density of control. This survey was not

included in the. Eromanga-Frome Seismic Survey nor covered by

the Petrcleum Subsidy Act 1959-1961,

Reqional Features

- The Moomba structure is dominated by two major northeast-

southwest trending features. To the southeast of the structure

is a strong gravity maximum called the Nappacoongie feature and

to the northwest is the. Spencer, Gidgealpa, Merrimelia, Pack- »

saddle, Innaminka and Karmona trend .’

A low trend between and parallel to these two features contains

the Moomba structure.
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INTERPRETATION (cont.)

Local Features

Original gravity work over the Moomba structure produced a

_ maximum nosing in the vicinity of Moomba No. 2 well, and a

.»

small pullout near Moomba No. 1 well. . Subsequent field

work in conjunction with the seismic has not significantly

-
1

altered the original gravity interpretation of this structure.

Conclusion

The additional gravity control over the Moomba structure has -
substantiated the existing Interpretation. A residual and/or
derivative interpretation would add to the clarification of the

structure.

Respectfully submitted,

'UNITED GEOPHYSICAL CORPORATION
Party 133.
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