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DESCRIPTION OF TRAVERSES SURVEYED:

Progress map attached,

NUMBER_OF NEW _STATIONS ESTABLISHED:

- 268 field stations
3 cell centre-stations
13 tie point stations

284 helicopter stations

6 base stations
52 field stations

58 vehicle stations

CHANGE IN PERSONNEL EMPLOYED OR EQUIPMENT USED:

(a) Personnel

H. Reith and S, Wood left Adelaide on 29th October, 1965,
to commence,positioning fuel on cell centres,

R. Hoogenraad, J. Radus, C, Thomson and A, Andre, left

Adelaide on 3rd November, 1965,

(b) . Equipment -

Gravit? meter World Wide No. 32 is being used for this survey.
It was calibrated on the Adelaide Calibration Range on 27th October,
1965, The meter factor is 0.10055 milligals per scale division.

COPIES OF FIELD SHEETS AND LOQP CLOSURE CHARTS:

Field sheets will be made avallable on completion of field
work, - Progress Loop Closure Chart is attached.

STATEMENT OF HOURS WORKED AND MILES TRAVERSED:

Surveying . Hours worked 3/4
‘ ~ Miles traversed 3/4
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Metering - Helicopter hours 67

No. of miles not applicable
Vehicle staticns hours - 8

TIME LOST DUE_TO BAD WEATHER, INSTRUMENT BREAKDOWN
OR OTHER CAUSES: S

Surveying Nil .
Metering - 2 hour (helicopter adjustments)

BRIEF DESCRIPTION OF _OPERATIONS:

Operations commenced on Monday, 8th November, 1965, with
the running of Bases M/L/X/J/H/G. These form a "backbone" of
base control for the survey and are tied to the B,M,R, Isogal station
6491~9099 at Cook (value 979, 320,91 milligals).

The survey was commenced at the western extreme of the
prospect, Cell centres are being used for drift control, while
gravity values are being carried forward v1a the tie points. A loop

A closure chart is attached,

- It was found impossible to recover bench marks of the Common-
wealth Transcontinental Railway, so rail elevations are being used.,
These are available at 3 mile and mile posts,  The rails were lifted
recently so 1,25 ft, has to be added to the heights as supplied by the
Commonwealth Railways, Datum is Mean Sea Level, Port Augusta.,

. Due to the unfavourable meteorological conditions it is expected
that elevation control will be only fair, Gusty winds of 30 knots
plus, are prevalent and very few days are calm. Furthermore, it has
not been found convenient to position the base barometers on the cell
centre being operated, Base barometers are being read at the nearest
base station on the railway line, where elevations are available,

PROGRESS BOUGUER ANOMALY MAP:

A Progress Bouguer Anomaly Map is attached, Station Location
maps and all computations are up to date, but all values and adjust-~

)

“ments have still to be checked and, therefore, the Progress Bouguer

Anomaly Map is preliminary only.
GEOSURVEYS OF AUSTRALIA PTY, LTD,

. F S)ey ol MW«&- He, kb

W.,F, Stackler : Robert M, Hoogenraad
Chief_Gra_vﬂ;r Geo_phgsicist Partr Chles .
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DESCRIPTION OF TRAVERSES- SURVEYED:

Progress map attached,

'NUMBER OF NEW STATIONS ESTABLISHED:

490 field stations
7 cell centre stations
15 tie point stations .
3 base stations

o

* 515 helicopter stations ' Progress total

65 vehicle stations Progress total

Progress total
to 30th. Nov._
1965,

805

117

922

(Base stations were erroneously shown as vehicle stations in

. the last report),

CHANGE IN PERSONNEL EMPLOYED OR EQUIPMENT USED:

(a) - Personnel

S. Wood left the field party on Wednesday 24th November,

1965, to commence work on the Murray Basin Gravity Survey,

\

'A, André has taken his place as base barometer obeerver.

(b) E_qyigme nt

The micro-altimeter (Paulin MM~ 1) became unserviceable on the
evening of 29th November, 1965, A set of three altimeters are now

in the field, while a set of two are used as base barometers,

COPIES OP».FIELD SHEETS ' AND LOOP CLOSURE CHARTS:

Field sheets and a prov1siona1 Loop Closure Chart are

. attached, (Gravity) o
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STATEMENT OF HOURS WORKED AND MILES TRAVERSED:

Surveying ! ' " 'Hours worked 3/4

Miles traversed 3/4
Metering - Helicopter hours 1053 - Progress
: ' Total 1723
Vehicle station hours - 9 - Progress
' ' Total 17

TIME LOST DUE ITO BAD WEATHER, INSTRUMENT BREAKDOWN
OR_OTHER CAUSES: '

Metering - 4 hours = (servicing helicopter. Vehicle
: o ‘ stations were observed in the
interim - 20/11/65),

6 hours  (helicopter breakdown ~ 21/11/ 6"5.)
Elevation - 7 hours (re-run Cell E for elevatiohs' - ‘

control o with additional gravity readings
~~ at'tie points only, . 25/11/65),

BRIEF DESCRIPTION OF OPERATIONS

Meteorologlcal conditions have improved somewhat during the
last fortnight, with strong winds becoming less frequent, - However,
22nd November, 1965, was marked by thunderstorms to the north of .
the prospect area, while temperature inversions in the area of operations
neces31tated the re-running of Cell E for elevation control

Ties have been run from Cell centres M to S to W, primarily to

give stronger elevation control along the Eyre Highway.

Dr, W,F, Stackler visited the field crew on 20th and 21st

November, 1965..

' Mr. D. von Sanden visited the field crew on 24th November,
1965, | \ o | ’
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8. PROGRESS BOUGUER ANOMALY MAP:

A Progress Bouguer Anomaly Map, 1ncorporatmg all work up to
25th Novembe., 1965, is attached This is provisional only.

GEOSURVEYS OF AUSTRALIA PTY, LTD,

' /w& < /’/‘ ¢¢\_/ e
_ » Robert M, Hooger/a C
oo B Party Chief,
" W,F, Stackler
Chief Gravity Geophysicist,
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ABSTRACT

A gravity survey, involving both helicopter and vehicle
operations, was carried out for Outback Oil Co, N.L., by Geosurveys
of Australia Pty. Ltd., over approximately 8,500 square miles of
O.E.L. 33 (South Australia) in the Eucla Basin,

A 3 mile grid of stations was established, using the heli-
copter “cell flving" method, covering those portions of the lease that
were considered of interest in oil exploration,

Barometers were used to establish vertical control, while
rail heights along the Commonwealth Transcontinental Railway, were
used to give a "backbone" of rigid vertical control. Aerial photo-~
graphs were used to establish station locations and National Mapping
Compilation sheets at 1:100,000 provided the basic map.,

A traverse of one mile stations at rail height, opposite mile
posts on the Transcontinental Railway, was established to aid
detailed interpretation., :

Observed gravity values are tied into the National Network
via the Isogal Stations at Cook and Nullarbor Homestead,

The survey has delineated a broad Bouguer gravity minimum,
straddling the Transcontinental Rx ilway, This minimal trend may
continue northward from the survey area, A narrow northeast
- trending minima south of Cook has been outlined,

From borehole and geophysical evidence, the nature of the
geological controls reflected by the northeast trending minimum across
the Eyre Highway, remains conjectural,
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I, INTRODUCTION

A éravity survey, involving both helicopter and vehicle operations,
was carried out for Outback Oil Co. N,L., by Geosurveys of Australia Pty.
Lid, The survey covers approximately 8,500. square miles of O.E,L. 33 .
(South Australia), Field work commenced on the 8th of November, 1965,
and was completed on the 5th of December, 1965, Survey statistics are
défailed in Appendix I, while the Locality Plan, O,B, 28, shows the loca-

tion of the survey area.

Previous geological and geophysical work had indicated. that a
more comprehensive gravity survey _of the prospect area could reveal areaé
of interest for more detailed exploration work, particularly in the north-
western portion of the area, To this end the present survey was initiated, ,
A 3 mile matrix(grid) of stations was established, using the helicopter cell-
flying method, modified after the Bureau of Mineral Resources (Hastie and
Walker, 1962; Vale, 1962), Only those portions of the leése that were

considered of potentiél interest in 0il exploration were covered,

Barometers were used to establish vertical control, while rail heights
along the Commonwealth Transcontinental Railway' provided a "backbone" of
rigid vertical control; Aerial photographs were marked in the field to
establish station locations and National Mapping Compilation sheets at

1:100,000 were used as a basis for the basic map of the area.

A traverse of one mile stations at rail height opposite mile posts on
the Commonwealth Transcontinentél Rsliway was established to aid detailed

interpretation,

Observed gravity values were tied into the National Network by

‘means of the Isogal Stations at Cook and Nullarbor Homestead.

The survey area covers portion of the Nullarbor Plainsj, which
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eonsists of a gently undulating limestone blain . sloping downward to the
southeast, The total range in elevations is less than 500 feet, Extensive

caves underly the plain and are marked by occaéional sink-holes, evidence

of the development of a karst topography., Cliffs 200 feet or more in
height form the coastline of the Great Australian Bight,

A treeless plain commences just north of the Eyre Highway and
extends to the northern margin of the survey area, where a sparse tree~cover
commences, The area south of the highway has a sparse tree cover,

The area is accessible throughout, but kunkar outcrops make tfavelling rough,
The Commonwealth Transcontinental Railway traverses the centfe of the area

from east to west,

Landmarks are sparse and ambiguous, ‘Navigation from the air
using air photographs. »roved difficult., especially on the treeless plain, A
while on land the only landmarks are often tracks, As the latter are prone
to cha‘nge, navigation on land must often be by speedometer and magnetic

compass.

The climate of the Nullarbor plains, is characterised by strong
winds and a large range of temperatures., Daytime temperatures ranged
between 45°F and 110°F while 20-30 knot winds were prevalent throughout

most of the survey period,

The Maralinga Leng Range Weapons Establishment Restricted area,
extends northward from a line parallel to; and 5 miles north of the Trans-
continental Rallway, Permission must be obtained from the Range Com-~

mander, Maralinga, prior to entering the restricted area.

II, OBJECTIVE OF SURVEY

That part of the Eucla Basin which lies within South Australia,
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consists of a relatively thin sequence of marine and paralic Tertiary and
Mesozoic sediments, together with possible Palaeozoic sediments, over- -

lying Pre-Cambrian sedimentary and igneous rocks,

~ Due to the blanketting effect of the ubiquitous flat lying Tertiary
Nullarbor Limestone, little is known of the.depth and nature of sediments:
within the basin margins, The records of sparsely scattered bores and
the interpretation of the results of a number of geophysical surveys com~

pnses virtually all the known geological information, -

The known basement rocks include (?)Archaean‘granite and gneiss
and Proterozoic shales and sandstones, The latter are unmetamorphosed-,
and uncertainty exists in certain of the bores as to whether they bottomed in

- Proterozoic or younger (?Lower Cambrian and ?Permian) sediments.

Ludbrook (19 65) has placed a tentative Lower Cambrian age on
almost 400 feet of interbedded‘ sandstone and oolitic limestone, intersected
below 525 feet in Outback Oil Co. N.L's Cook No. 1 Stratigraphic Test Well,
Drillingwasabalndened at 915 feet, whiie stili in this sequence, Over=~
'ly_ing the (?)Lower Cambrian sediments,» 55 feet of rapidly deposited pyritic
quartz sands wete intersected, No age has yet been assigned to the sands,
although Ludbrook has suggested certain similarlties to Permian sands of the |

Great Arte sian Basin.

The recent re-exammation of bore samples from the Nullarbor Plains
has established a Permian age for the sequence of the shales intersected from
1132 to 1387 feet in Yangoonabie (Nullarbor No, 8) Bore (N, Ludbrook and
W.K. Harris, South Australian Department of Mines) ,

The Mesozoic consists of Cretaceous shallow marine and paralic .
basal congIOmerate and sands_tone, overlain by siltstones and laminated

shales, Tertiary sediments nowhere exceed 1,000 feet in thickness within
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the permit area, and consist of Eocene carbonaceous sands and clays and
the Upper Eocene Wilson Bluff Limestone, the latter probably conformable

with the overlying Nullarbor Limestone of Lower Mbocene age,

.Local outliers of Edécene-Tertlary sediments -have been reported to
rest directly on basement rocks .near Maralinga and Tfetkins Well to the

northeast of the Eucla Basin proper.

Pleistocene calcareous sandstones and acolianite dunes overly the
Tertiary to the south along the Great Australian Bight, to the west along the

Western Australian border, and along the western margin of the basin,

Little is known siructurally‘about the basin, the surface outcrop - -
being almost ubiquitously thel flat lying Nullarbor l,imestone. The sedi-
" ments slope regionally seaward from the north although the coastal cliffs
show them to be monotonously flat in an east-west direction, with dips rarely

exceeding one degree,

Photogeological studies have revealed a series of fa)int northwest-
southeast lineaments and also gentle warp-structures, which may relate to

underlying structural developments R {

1

An east-west seismic refraction survey along the Eyre Highway from

near the Western Australian border to the vicinity of basement outcrops in the

east, was conducted by the South Australian Department of Mines, A _
north-south traverse was run from Cook to the Eyre Highway, with subsidiary

traverses in the vicinity of Cook No., 1 Well (Ke\ndall, 1965),

Confirmation of known shallow granitic basement near the Western .
_ Australian border was obtained, but the refraction seismic also outlined a
steep buried escarpment structure, forming the westem edge of a possible

,"'buried trough" , some 50 miles east of the border., Bedrock velocities in
this vicinity ‘are of the order of 19,000 to 20,000 feet/sec. . which in the
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"buried trough" are overlain by thicknesses of 3,000 to 4,000 feet of rocks ‘

with refractor velocities of 14,000 to 16,000 feet/secs

As stated above, thin developments of sediments, with comparable
velocities, have been intersected previoiisly in bores, where they overlie
metamorphic basement, In Cook No. 1 Wel" these sediments have been

regarded to be possibly of Lower Cambrian age,

A previous reconnaissahce"gravity traverse (Gunson and Van der

Linden, 1956) along the Eyre Highway, demonstrated a close correspondence:

of Bouguer anomaly minima with the suspectéd "buried trough" or sub-basin

and the present survey was projected in order to gaih a fuller underétanding

of this northwesterly alligned subsurface feature,

A number of aeromagnetic traverses by the Bureau of Mineral

| Resources (1956) had indicated that a greater depth to crystalline basement
was to be expected in the north of the basin, ~ This was also suggested
by comparison of the Bureau of Minraral Resources gravity traverse along

the Eyre Highway and along the Transcontinental Railway to the north,

The possible presence of (?)Upper Proterozoic to (°)Lower
Palaeozoic sub-basins within the generally thinly sedimented and formerly
unprospective Eucla Basin, has substantially upgraded its possible petroleum

potential., /

¢
\

/

0.  RESULTS OF THE SURVEY

1. Operational Procedure - . :
a. - General

" A 3 mile grid of helicopter stations was established using a
modification of the "cell flying" method developed by officers of

i
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A thé Bureau of‘Mineral Resources (Hastie and Walker, 1962), -

The survey area was dividen into 22 cells, usually of circa 40
stations, = Each cell consi_sts of a number of flight loops

(usually 4, of about 10 field stations each), commencing and end-
~ ing at the node point at the centre of the cell. The cell is named
after its node pointo Tie points form a link between adjacent
.cells and allow both observed gravity and barometric elevations to
be carried forward from cell to cell, ‘The tie points and node
points form a grid of ties whioh, when presented on a closure
chart, give a‘n'i“ndication of the reliability of the basic data (elev-

ations and observed gravity),

Base camps were established at -each of the node points on.
- the railway.line and also at node points S, U and W, . Direct »
elevation and gravity ties were made between node points M=S-W-

V-U=~P-K, primarily to strengthen the elevation control,

Cells A to Q, north and south of the railway line, were‘ oper-
ated from base oamps along the railway line.»\‘ Cells R io S were
opsrated from a base camp at S, while celis Tto Y along the Eyre
Highway were operated from base camps at U and W, close to the
highway., In this way, flying time between node points and base
camp was kept to a mimmum, while also vastly simplifying the

problems of supply, communication and fuel positioning.

Stations S47, W34 and W37, were piace:d near cave openings
" or blow holes in order to ascertain the effect of caves on the final
Bouguer value, , This is further discussed under Interpretation and

Discussion of Results,

: One mile traverse stations along the Transcontinental Railway

'were observed at rail level oppo.,ite the mile posts.
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" b. . Gravity Obs_efvations
| Gravity meter World Wide No. 32 was used for the survey.
The meter was calibrated at the beginning and end of the survey .

on the Buréau ‘of Mineral Résources calibration range in Adelaide

(Kensington Gafdens to Norton Summit 62,61 millig_als) .o

Date . Scale Factor
, (milligals/scale division)
27/10/65 © 0,10055
13/12/65 © 0.,10058

A scale factor of 0,10055 milligals/scale division was used

in reduction of the field readings.,

" Node points M, L, K, J, H and G and base Z, on the Trans-
~continental Railway were tied to Bureau of Mineral Resources Isdgal ~
Station 6491.9099 at Cook, With a mimber of runs-. 'They form a
backbone of base control for the s_urirey. ' ' .

' Node point "Y" is tied to Bureau of Mineral Resources Isogal

Station 6491,9120 at Nullarbor Homestead with a number of runs.
Mistie with the adjusted value of ¥ was 0,04 milligals.

" Drift control was obtaned by re-occupying the node point of

the cell beiné operated. The time lapse was generally less than
2 hours for each loop. o ’
Tifne Légse \ No, of Loops % of Total
76 - 80 (minutes) 2 - ‘ 2
81 -100 - 37 .39
101 - 120 ' e 36 38
- 121 - 140 12 o 13 -
141 - 160 5 )
161 - 176 = - 3 -3
95 100

Total 95
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‘The mode lies in the range 80 to 120 minutes,

~ The ohe mile traverse stations are tied to the node points on
the railway line and to vehicle base Z between Cook and Forrest,

Drift coritrol :for these stations was always within 2 hours,

c. Elevation Control

Node points on the Transcontinental Railwaf were tled to rail
heights opposite + mile posts by short theodolite ties,  Rail
~ heights supplied by the Commonwealth Railways were corrected to |
platum, which 1s Mean Sea Level, Port Jriugusta. .Th_ey are correct
to + 0.5 feet' howeve|r,' as the original bench marks are lost or:
destroyed, rail heights constitute the highest order of elevation
control available in the area. '

Elevation control for helicopter stations was by altimeter (see
Appendix II for specifications). = Three altimeters were read in the
field, while a set of three altimeters, read at 10 minute intervals,
and an automatically recording "vbarograph" , were used for base
* control. : : o » ' A
| Field altimeter drift control was obtained by re-occupying the node
point of the cell being operated (Por time interval between drift .
| control readings, see "b. Gravity Observations",

Base altimeters were read at the ba.,e‘camp (at G,H,J,K, L
and M and at S, W and U). | Thus the northernmost stations of cells
A to F and the southernmost stations of cells N to Q were up to 45
miles from base control, while the node points were up to 18 miles
from base control,  The most, easterly stations of cell ¥ and the most
westerly ‘stations.of 'c‘ells R, V and T were up to 21 miles from base \
_c':o'ntrol“and the node points up to 15 miles from base control.

Loop dlosui'es and index adjustments-(see "Reduction of Data")



indicate that the most satisfactory results were obtained when the
stations being operated were sensibly north or south from basé
control, This is no doubt related to the easterly r'noveme‘nt\ of

pressure patterns across the Nullarbor plains,

' While the terrain on the Nullarbor plains‘is favourable for
altimetry, with few sudde'n rises and a small range of elevations
(under 500 feet in.tofal) , weather conditions aré generally mqét un~

falvourable° Témperatures commonly ranged between 50°F and
IOOOF, whflle the alﬁheters are calibrated for SOOP. Gusty winds
up to 30 knots occur quite gehera_lly and this caused some efratic “
instrur;xent behaviour. As the weather was generally unfavourable,
opérations were carried on even When'thi's would not normally ha\}e ‘
been considered good practice; waever, one cell, cellE,
was re-ruﬁ for elevation control v&hénl 'thunderstor}ns locaiised in \

the area of operation’ é/’aused unacceptably large misties, presumably

due to rapid pressure and temperature fluétuations.

-‘d. . Station Location

Land stations were established opposite mile.posts on the

A'I‘ranscont_inental Railway.

Helicopter stations were identified and pricked on air photos
supplied by the Department of National Meapping. : Thé. photos
V\‘Iere\ﬂown at 25,A000fe'.et and are controlled on phéto-compilation
sheets at a scale of 1:100,000. Stations Were transferred toA

compilation sheeté using normal photogrammetric techniques,

Navigation (using air photographs‘ and magnetic compass),

proved difficult on the trecless plain portion of the Nullarbor,

\
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However, photo~identification of the stations is generally better

than + 150 feet . where. stations were placed in claypans or small

subcircular internal drainage depressions (known locally as "dongas")

‘which are the most outstanding features in the area, but this was

hot always possible, Doubt exists as to the precise location of
the following stations; 'L14 (+ 300 yards), 126, S9, S30, S50, W12

(+ 400 feet), HoWever, none of these stations give rise to un-

~ substantiated local anomalies so that the position assigned to them

would appear to be satisfactory. . '

Transferring of the stations from photographs to compilation
sheets is correct to + 150 feet, so that the final position of the

stations has a minimum standard error of + 200 feet,

, . Reduction of Data

Q. Observed Gravity

Observed gravity is tied into the National Network via the
Isogal Station 6491,9099 at Cook (Observed Gravity = 979, 320 91

-

milligals) ° ' B ~

The survey is also tied to Isogal Station 6491,9120 at

Nullarbor Homestead (Observed Grav1ty = 979 405 75 milligals)

"The node points and tie pomts form a grid of gravity ties
(see Gravity Loop Closure Chart, O,B, 15), This\ grid was adjust-
ed to zero misclosure using standard adjusting techniqnes. The
adjustment was distributed Jproportionally among the stations on
each flight loop. | |

‘Greatest loop misciose , 0,17 milligals
Mean loop misclose .- 0,05 "
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Gi‘eatest 1imb adju.stment , . 0,09 milligals
Mean limb adjustment " 0,03 "

The standard error is‘estimated as 0.03 milligals.

This estimateis based on the mean limb adjustment, A
Reliability in any particular portion‘ of the area is best ascertained
from the Gravity Loop Closure Chart, ;

b, Elevations

- Elevation datum is Mean Sea Level, Port Augusta, Basic
survey control is rail level opposite mile and half mile posts on
the Transcontinental Railway (error , as supplied by Commonwealth
Railways is + 0,5 feet), - ‘

The Paulin barograph was used only as a check on the base
altimeters, =~ The aitimét_e_rs are calibrated to read in feet at 50°F.
The isothermal atmosphere formula was u’sed for reduction of the
. altimeter ‘fea_dings (e,ga see Clark "Plane and Geodetic Surveying"),

Az = Ro=Rb-1) (1+To+ Tb-100) |

-k
Where_:-

Nz is the height of the siétion with respect to the node

point of the cell being operated

Ro is the observed field reading.

Rb is the simultaneous base reading (interpolated if
necessary).

To, Tb "are the field and base temperatures,

K. is a constant, which was taken as 1,000 to sufficient
accuracy,.

I is. the index adjustment,
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At the node point I'= Ro - Rb, The change in index adjust~
ment was assumed to be linear between_sub sequent re-occupations

of the node point,

_ As it was not economically or _].bgistically piauSible to
alway's operate the base altimeters at the node point of the cell
bei{ig opler_aAted, it was assurﬁed that the pressure difference between
the node point of the cell and the base altimeter cohtrol was con-

‘stant,

Where this was not in actual fact so, the change in index

_ adjustment, beside being compounded .of no'rmél and erratic instru-

ment drift will also contain the variation in this pressure difference,
Since the change in index adjustment was normally Fandom for the
‘three field 1nstrt;ments‘, it “cz'm be deduced that the pressure differ-
ence between the node point and base' control normally varied only

—

slowly o

'The rapld changes in éltitude inhereht in helicopter operaﬂons
. caused a significant incidence of erratic instrument behaviour and‘
where one instrument was f.ound to differ widely from the others,

its reading was discarded . This was not necéssary for thle‘ base

" altimeters.,
/

Tie points and néde points form a»grid ,which was subsequently
adjustéd (Elevation Loop Closure Map‘, 0.B, 14), The direct tie M-
3-W-V-U-P-K was adjusted initially, = The largé total mistie of
the region south of the railway line is thought to reléte principally
to the section close to the cliffs, where large temperature
~gradients were encou’ntered, and large and enjatic pressure grad-

ients are to be expected.,



.. error in latitude correction is + 0,05 milligals,

'O
" Largest loop mistie is 43 feet
Mean loop mistie is 12 "
Large limb adjustment is 30 "
Mean limb adjustment is 6 "

‘ The standard le'r'ror in the elevations will increase away from
the basic control on the railway line, An elevation reliability
diagram on the Bouguer Anomaly Map (O.B. 12) ShOV\{S the estimated P
errors. It increases from 0,5 feet (,03 milligals) on the railway -
line to 8 feet along the northem'margin of the survey aqd' 18 feet
along the southern margin, .The estimates are based on the

mean limb adjustment at various diétances from the rail-way°

Ties were made to 2 barometrically levelled National Mapping
markers, NME 205 (M33) 15 miles south of Cook, mistied by
-14 fect, NME 92, on the Great Australian Bight, mistied by =20 -
feet, No ties to the barometrically levelled Bureau of Mineral
Resources traver‘Se ‘alon‘g the Eyre Iﬂghvs;ay were made, but indica-
tions are thalt the elevations of the present survey differ with these

elevations by up to 20 ‘feet,

c. Latitude Correction

Lines of equal latitude correction (isogals of latitude
correction) were drawn on the work maps and the 1atitude ocorrection

scaled off,

Minimum standard error in the station location is + 200 feet,
corresponding to approximately 0,04 milligals,. ~Error in scaling
off the latitude correction is + 0,01 milligals, Total standard
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d. Elevation Correction

An elevation correction factor of 0,06344 milligals/foot was

\ uséd, corresponding to a density of 2.4 gm/cm3. This is in

accord with the blanketting cover of kunkarised limestone on the
Nullarbor plains, '

Standard error in the elevation cofrection is estimated to vary
from 0,03 milligals in the vicinity of the railway line to approxim=
ately 0,50 milligals at the norfhem mérgin of the survey area and

app}oximately 1,10 milligals on the Great Australian Bight,

i

e.  Terrain Correction -

Terrain corrections' were necessary 'only for statlons close to
the cliff,  However, as they were all less than 0,04 milligals

they were disregarded, exéept- in the case of NME 92, This is

‘within 20 feet of the cliff and has a terrain correction of appro:dm-—.

ately 2.64 milligals,

f. Accggacy of Data

by

It must be stressed that the ‘folloyéing are merg—:-ly estimates of |

the standard érror" (in milligals) ,

o

J Error in eecesoo | , | Railway Northern Southern
: Line ' Margin Margin
Observed Gravity (OG) | 0.02 0.04 | 0.06
Latitude Correction (LC) 0,05 . 0.05 0.05
Elevation Correction (EC) | 0,03 |, 0,50 1,10
Terrain Correction (TC) 0,00 -} 0,00 0,03

Joc4iciEctite? .06 0.50 | 1.10
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3. - Maps and Profiles .

| National Mépping photo-compilation sheets at 1:100,000 provide

. the basis for the basic work maps of.this survey, Stations were

plotted on these'maps and an Elevation Map and a Contoured Bouguer

~ Anomaly Map prepared at 1 100,000, These were photographically
" reduced to 1:250,000, ' o

Elevation and Gravity Loop Closure IM-aps'were prepared at 1:250,000.‘
A chart of selected Bouguer anomaly proﬁles at 1:250,000 was prepared,

The Bureau of Mineral Resources profiles (Gunson and Van der Linden,

19 56)Ialong the railway line and the Eyre Highway, are shown for com-~

~ parison, * This chart also shows the results of the South Australian

Department of Mines Refraction Seismic Survey and the Bureau of

Mineral,Resources Ae;omagnetic Profiles for comparison.,
.Tﬁe, following maps were prepared for this projects—

a. Work Maps

- Locaton Maps,
n n .

! O.B. 23 :A,B
O.B. 24 H (_B

OB, 25:A,B& C., 1:100,000 Bouguer Anomaly Maps
OB.26:A,B&C, - " . "
.,03‘27“-' B& C. .
O.B. 22:A,B& C, 1:100,000 Elevation and Station
& C
& C

" 4 i
. .

b, ' Méps and Charts

O.B, 12 , . ~ 1:250,000 © Bouguer Anomaly 'Map
: ’ : (contoured at 1 milligal
, C . intervals).
O.B. 11 ' " Elevation & Station
' o : Location Map,
O.B, 15 M Gravity Loop Closure Map.
O.B. 14 " Elevation Loop Closure Map.

O.B. 21 : "o Geophysicgl Profiles, -



IV. . DISCUSSIONS AND INTERPRETATION OF RESULTS

. 5%
1., General '
Thé' following points were kef)t in mind in as sessinent of the results -

. of this survey.

i. The survey is a regional 6rie, so that only the broader

Bouguér anomalies are outlined, -

i, The reliability of the basic data decreases away f:qm the

Transcontinental Railway, Estimated standard error ranges
up to 1.1 milligals along the southern margin of the survey. ,
Comparison with the Bureau bf Mineral Resources gravity’
‘profile along the Eyre Highwéy shows fchaf values of the

‘ present survey vary rand‘omly\ by up to 3 milligals from values
of that traverse (s-ee Geophysical Profiles'O,.B, :1 5) .

' ‘However, this could be due to .‘poor station. locations\ for the
1954~55.Bureau of Mineral Resources survey, for which no

rigidly controlled maps were available,

"iii, The Nullarbor plain is underlain by extensive éaves. Tesf
stations placed over known caves indicate that these could_
_ give rise to local anomalies of perhaps -1,5 milligals where

the cave is large and close to the surface.

Geéiogicé;l and ‘g.eophysical data in_ the pfospebt area is sparse,
Photogeological interpretation outlining lineaments and structural trends -
~ gives the only comprehensive co‘vefageo - Under " Discussion of Results
" and Correlation with Photogeological Features" the relationship of
Bouguer anomaly ﬁ'ends and phdtogeological trends is discussed,
Under " Summary and Interpretatioﬁ" the relationship and implications of
all geological and geophysical data is discussed. )

[
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2, Discussion of Results and Comparison with Photogeological
- Features,

The main Bouguer anomaly trends and features as disCussed in this
chapter are represented by the letters A to I, Their locations are
shown on the Bouguer Anomaly Map (O.B, 128) , The principal photo-

geological features, numbered 1 to 12, are shown on map (O.B. 20),

It should be mentioned here, \that the photogeological evaluation was
conducted for C,C, Winn by the Photogravity}Company Inc., Houston,
Texas, Some of the photogeological features have been investigated
in the field. Some lineaments have topographic expression, while
others were found to have no significant expression iﬁ the field, Many
of the interpreted fold .siructures could not be confirmed in the field,

(N. Papalia, Geosurveys of Australia Ltd,, Weekly Report i\To. 3,
26/6/64 to Outback Oil Co, N.L.). However, the photogeological
features, as delineateél by Photogravity Company Inc,, havé been used
to correlate with the gravity features in this report and no discussion is

entered into upon their relative merits,

In a broadly regional sense, two major gravity trends are discernible,
A northwesterly trend intersected by a northeasterly trend of anomalies
gives rise to circular and elongate maxima and minima, The elongate

anomalies are aligned along northeasterly or northwesterly axes.,

In the central portion of_ the prospect area the dominant trend of
anomalies is northwesterly but this trend is intersected in the north-
western and southeastern portions of the survey area by strongly trans-

verse (northeasterly) trends.,
a. Feature A

An elongated northwest trending maximum, with a contouf
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"closure" of approﬁcima_tely 6 milligals, situated some 20 miles

(o3

northwest of Cook ; has been designated Feature A,

The maximum is narrow and bounded by gradiepts of between
1 and 2 milligals per mile. It is intersected at its southeastern

extreme by a southwesterly-nosing maximum, some 6 miles east
of Cook., : ' ‘ .

Photogeological Feature 1, a north to northwest U'enqmg
anticline axis, is situated in the general vicinity of gravity Feature
A, although its axis does not correspond exactly with the axis of

"the maximum,

b, Feature B

Gravity Feature B consists of three gravity minima, centr_ed
on a northwest trending axis thrlough the central portion of the
prospect area, - Tog'ether they form a broad elongated zone qf
gravity minimum, the axis of which passes almost through Denman

Railway Siding,

This broad minimum is c;.;t-off to the southeast by the south-
west nosing maximum, '.which also intersects Feature A, A cir-
cular minimum anomaly, southeast of t_his intérsecting fnaxi?num,is_
situated at the intersection of the major northwestern (B) and north-~

eastern (C) trends of minimum gravity,

‘Minimum B is broadest at its northwestern extreme to 'the

north of Hughes Railway Siding, and narrows to the southeast,

Photogeological Feature 2, a northwest-trending synclinal
axis, apbroximates the axis of gravity Feature B, to the southeast

of Denman,
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\ Strong northwest trending lineaments (photogeological features
4,5, 6,7 and 8) throughout the area, are remarkably parallel to
this major northwest trending development of minima forming Feature
B.

c. Feature C

Feature C consists of a number of éohnected minima extend-
ing' from south of Yangoonabie Bore on the Eyre Highway to a point
southwest of Cook No, 1 Stratigraphic Well,

The feature comprises two m:l)nima, of some 4 milligals of
closure, centred on the Eyre Highway, conneéted by a narrow "saddle”
td a narrow minimum of some 6 milligals closure, elongated in a
northeast direction, At a point some 10 miles south of Cook No,1
Well, this minimum intersects a northwesterly trending minimum

which lies on the same axis as Feature B,

The most outstanding unit of Feature C is the northeasterly
trending elongated minimum, which is centred on the main road link-

ing Cook to the Eyre Highway.

Bouguer values increase east and southeast from Feature C R
which is bounded to the immediate east by a tortuous zone of grad-~

lents of approximately 2 milligals per mile.

~ Photogeological Feature 9, a distinct northeasterly trend, is
parallel with the northeast trending gravity Feature C.,

_ Photogeological Feature 3, an interpreted syncline axis trend~-
ing south to southwest, cérresponds approximately to minor embay-
ments in the isogals south of Cook, and also to the above described
mini‘mum, south of Cook No, 1 Well, .
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d. 'Peature D

Gravity I-‘eature C, is bounded to the southeast by a large

rnaximum, 'Peature D, which noses in a general northwest direction,

A distinct minimal embayment 1rends southeasterly from
Feature C into positive Feature D, in the vicinity of Nullarbor

. Homestead

~ Minor northeast trending nosings of isogals, north of the high- .
‘'way appear to align with photogeological ‘Feature 9,

e. FeaturesE, F and G ,

v

A broad gravity maximum, delineated by an earlier survey
(Gunson and Van der Linden, 1956), extends across the Western
Australia border into the southwestern corner of the prospect area,
This ‘portion of the area was not covered by the present survey, as
- 1t was known to be an area of shallow granitic basement with little
or no potential in oil exploration, Features E, F and G delineate

the extremes of this maximum,

'

Feature E, a bunching of isogals across the Eyre Highway in
the vicinity of Koonalda Homestead, shows an easterly directed
‘gradient of between 2 and 3 milligals per mile, the strongest grad~

ient in the prospect area.;

" Features F and G are broad northeasterly nosings of the above
described maximum 1nto the survey area, the latter cutting across

the 'I‘ranscontinental Railway west of Hughes.

Photogeoldgioal Feature 12, an interpreted fault, corresponds

broadly with the northeastern boundary .of the nosing maximum G,
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Farther to the northwest, photogeological lineaments 5 and 6
corre'spond ap'proxirn'at'ely with the‘gradient zone between Feafcures
G and B, HOwéver, photogeological .lineaments 7 and 8 do not

E follow any known gravity trends and appear to cut across a number

of features and trends.,

f.. Featuwre H

Feature H consists of a numbér of minor anomalies forming a
northwesterly trend, ‘intersected by some southwesterly nosing of
isogals, The major unit of Feature H, a northwesterly aligned
maximum S\hOWS an appfoximate correspondence with) photogeological
Feature 10, an interpreted northwest trending anticline, Trends of
isogals assoclated with Feature H, align with phqtogeologilcal line -

aments S and 6,

Je Feature ]

- Feature J, although not a particular anomaly or series of
anomalies, is designated as such to illustrate a zon_e’of northeasterly
trending iscgals which tends to interupt the northwest trending" major

gravity Features A and B in the northwestern corner of the survey area.

» Northeast trending photogeological lineaments (number 11),
some.27 miles northwest.from Hughes Railway Siding, are coincident
with the northeast trending Bouguer anomaly contours in their vicinity.

~

3. Summary and Interpretation

The main gravityb features and their relation to certain photogeological

elements, has been describéd under the previou_s .hevading.

! s

/
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The greatest density of geological and geophysical control is

found along the Eyre Highway. Map No, O,B, 21, reproduces this

information in the form of profiles,

From the western margin of the prospect area, shallow granitic
basement is indicated by aeromagnetic and geological (water-bores)
evidence, extending from across the Western Aust;'alian border to the
vicinity of Koonalda Homestead, This region is aléo the locus of a
general gravity "hig/h" R which, thever, was not covered by the present

survey. .

A x"efrac'tion. seismic survey (South Australian Department of Mines),
has delineated a 19,700 feet/sec. refractor at a depth of 4,800 feet
below sea level , in the vicinity of Yangbonabie Bore, ‘This reﬁ‘actof

" has been correlated with the granitic basement intersected at 960 feet
below sea level in Guinewarra Bore, someé 4 to 5 miles east of Koonalda

Homestead,

The aeromagnetic profile (sece Map O.B. Zi) indicates that the depth
to magnetic basement increases considerably in ‘the region b’etvgeen
Guinewarra and Yangoonabig Béres, * As stated above a positive
gravity anomaly coincides with the shallow granitic basement and the
gravity gradients to the east of Koonalda Hbmestead (Feature E) confirm

the presence of an cast facing buried escérpment.

The gfévity maximum feature wegt of Koonalda extends nof.thward
across the Transcontinental Railway (Feature F). . The aeromagnetic
profile along the raillway indicates 'shallow magnét{c basemént corres-
ponding with the gravity maximum ahd it seems certain that they relate

, to the same structure encountered along the Eyre Highway.
. J . -

To the east of gravty Feature B,~ aléng the Eyre Highway, the gravi‘—
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tational minirrium, Feafure C, corresponds well with the sub-basin or
"buried escarpment"’ struéture outlined by refraction seismic probes,

This minimum Feature C extends further eastward to approximately the
junction of the Cook Road with the Eyre Highway, At this point an
increase in the Bouguer anomaly, a sharp peak in the aeromagnetic profile
and the recording of a gently east-—dipping 15,900 feet/sec, refractor
horizon, ihdicate a marked change in the nature of the basin, The
19,500 feet/sec, refractor continues ‘{Vith only minor fluctuations in depth
until it rises gently to the east of Nullarbor Homestead, However, the
Bouguer anomaly appears to be a composite of a large maximum with a
considerable minimum embaying into it along the Eyre Highway,. The
implications of this are open to qﬁestion, but it seems that the general
gravity pattern in this area reflects a change within the basin rather than
a change in depth to basement. The sharp aeromagnetic high points

to a change in basement composition. Banded iron formations of
early Precambrian age are known to occur in many localities in outcrop
within the general Gawler Nucleus and could‘ account for such an aero~
magnetic anomaly. Alternatively, ihe wide-spacing of the refraction
selsmic probes (approximately 1'_2 mile intervals) » would allow a sharp
peak: i_n the basement floor of the presumed suio-basin if located midway

between 2 such probes,

The second sei;mic line southward from Cook, shows a 19,500 to
20,300 feet/sec, refractbr which gently shelves to the north, A
minor "high“ in the Bouguer anomaly some 12 miles north of the Eyre
Highway, cbrresponds to a rise in the high speed refraction surface,
.The gravity minimum which obliquely crosses the road some 35. miles
south of Cook, seems to be related to an interpreted "wedge" of a lower

speed (16,000 - 16,500 feet/sec,) refracting interface, encountered on
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the seismic traverse, This could be related td a possible synclinal

trough of (?)Cambrian sediments which were encountered below 525 feet
in Cook No, 1 Well (Outback Oil Co, N,L.).

The general rise in Bouguer'anomaly from minimum Feature C, north-
wards toward Cook, corresponds with the gentle shallowing of the high

speed seismic reﬁactor in thisl directioh.

Thus there is certainly a close agreement between the three geo~

physical methods along the profiles for which all information is available.

The inference, particularly from the refraction seismic profiles, but
also supported by gravity and aeromagnetic results, is that there is a
marked trough in the crystalline basement surface, The western slope
of this "buried rough" appears from acromagnetic and Bouguer gradients
to be steeper than its eastern or northern slopes,  The information from
selsmic probes at Guinewarfa and Yangoonabie Bores is not sufficiently
close=-spaced .to obtain a reliable dip on the east-sloping basément

surface.

More detailed traversing would be required to show whether the _
western margin of the "buried trough" is a fault (or monocline) or whether

it is a more gently sloping erosional surface,

Shallow refractors with velocitiés varying from 11,000 to 16,000
feet/ sec, have been traced throughout the two refraction seismic profiles
and suggest the pos sible presence of Upper Proterozoic to Lower Palaco~
zolc sediments with thicknesses reaching up to 4,000 feet, ~ Purple
and grey shales of possible Upper Proterozoic age, have been inter-
sected beneath Cretaceous sediments in some bores, while interbedded
sandstone and oolitic limestone penetrated in the lower 390' of the

Cook No, 1 Well (Outback Oil Co, N,L,.) have been regarded as possibly
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Cambrian in age,

Thus it seems probable that the postulated "buried trough" in the

. basement, is infilled with Upper Proterozoic to Lower Palaeozoic
sediments. An intersection of feldspar porphyry shown from a

' dépth of 1387 feet to total dep1_:h (1500 feet) in the Yangoonabie Bore is

a puzzling feature which correspdnds in depth to the 16,000 feet/sec,
seismic refractor, The porphyry has been petrographically correlated
with the Moonabie and Gawler Range porphyries, .These latter
extensive porphyfy masses are thought to bé partlyiintr_usive and partly

extrusive although their age of emplacement is not known,

It seems then, until further more detailed work is done, leading up
to the drilling of a stratigraphic well,b the possibility that the postulated
"btiried trough”, at least in its southern extensions, may be infilled with
an extensive outpouring of pofphyry lavas, must be kept in mind, If
such were the case, the low velocity factor and the corresponding density
contrast with basement required to produce the Bouguer gradient (Feature

E) would seem surprisingly low for an igneous rock.

A third alternative that this porphyry may'pccur as.intrusive sills
within Upper Proterozoic to Lower Palacozoic sediments, is also

possible,

The interpretation of the high-speed refractor layer by the South
Australian Department of Mines (G, W, Kendall, 1965) has shown the
trend of the suspected basement trough to be aligned in a northwesterly
dixjection, From the 'present survey, the two main gravity troughs,
Features B and C, suggest the»trough to be trending at first northeast~
ward from the coast across the Eyre Highway » and to swing to the north-
west, to correspond with the gravity trough, Feature B, The geol=-
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ogical controls for such a configuration would appear to be related to
northeasterly and northwest trending major basement lineaments, A
simiiar pattern of such fundamental lineaments i§ postulated to form
the Gawler Cratonic Nucleus, to the immediate east of the Eucla Basin,
Major northwést trending lineaments are the Eyre and Gardiner line-
aments while the Pidinga and Lincoln Lineaments outline the respective

northwestern and southeastern margins of the Gawler Nucleus.

" (Dickinson S.B., and Sprigg, R.C., 1953).

The existence of refractor velocities of 11,000 feet/sec. suggests
the possible presence of thin wedges of Permian sediments preserved
beneath the Cretaceous - Tertiary cover of the Nullarbor plains area. A
possible Permian age has been suggested for 50 feet of un-named
probably pre-Cretaceous and post (?)Ca_mbrian sand‘stone, intersected
in the Cook No. 1 Well, o

A thickness of 255 feet of blué shale penetrated from 1132 féet to
1387 feet in the Yangoonabie Bore (Nullarbor No, 8) has recently been

demonstrated to be of Permian age.

The Bureau of Mineral Resources aeromagnetic profile along the
Transcont.inental Railway, shows a general correlation with the Bouguer
profile, with shallow basement predicted near the Western Australian

border.

To summarize,'the majbr Bouguer anomaly feature in the prospect area
is the broad northwest trending series of minima (Feature B) the axis of
which passes through Denman. This suggests the presence of a
broad elongated basin trending northwesterly, with greatest depths to
basement (possibly 5,000 to 6,000 feet or mofe) being attained to the

northeast of Hughes, On this basis, Feature A would be interpreted
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as an anticlinal struéture, striking northwest, either within the basin
delineated by B or forming its northeastern margin, In either case
such a structure would probably be influenced by shallowing crystalline

basement, -

Depth interpretations from aeromagnetic surveys to the north of
O.E,L. 33, ‘carried out by Brown Geophysical Co., indicate deepening
basement in this direction, although the reliabilitonf depth estimations

based wholly on aeromagnetics, is open to question.

V. CONCLUSIONS AND RECOMMENDATIONS

The possibility of the existence of basement troughs, particularly the
one trending northwest to correspond to Gravity Peature B, Wi_thin O.E.L, 33

has been demonstrated by this reconnaissance gfavity_ survey.

The nature of the infiiling of such interpreted troughs is still open
to conjecture, although the current stratigraphic drilling programme may

solve some of these problems.

Now that the possible troughs hé.vé been broadly delineated, further
more detailed gravity and refraction seismic work would be necessary in order

to select targets for exploratory wells.

The detailed programming of such additional work in the suspected
trough areas would best be delayed until the results of the current stratigraphic

shallow drilling programme are available,

R.M., Hoogenraad /EC}*&‘/\/// ;'/“‘—u;ﬁ.,&—Lch.%
W.F, Stackler W 7L Ma/ﬂ/‘?&/

R.B. Wilson /4 & 00 Caone poe KMy
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Maps for Reference

"Composite Interpretation of Depth to Basement, O.E.L, 33, South
Australia”, Scale 1" = 8 miles. - From Selsmic, Aeromagnetic,
Gravity and Photogeology. ~ '

By Brown Geophysical Co, for C.C, Winn.

"Photogeologic Evaluation of part. of the Eucla Basin Australia”, Scale
1" = 2 miles, :
By Photogravity Co, Inc for C,C, Winn,

"Refraction Seismic Survey - Eucla Basm" 1 964, South Australian
Department of Mines - G.W, Kendall,

(a) . Cross Section - Albala Karoo Bore to Nullarbor No. 7 Bore
’ 1% = 4 miles (L65-39),

(b) High Speed Refractor - Contour Plan (65-7 3) 1" = 8 miles,
(c) Cross Section D14 to Cook Township Bore 1" -»4 miles (65-74) .

“
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APPENDIX I II

SURVEY STATISTICS

Operator

Outback Oil Co, N,L.,
Devon Court,

6-7 Dequetteville Terrace,
Kent Town,

South Australia,

Contractor -

Geosurveys of Australia Pty. Limited,
* Da Costa Building, -

68 Grenfell Street,

Adelaide,

South Australia,

Locality of Survey

South Australian section of Nullarbor Plains (Portion of O,E,L, 33,
South Australia) . See Locality Plan, O,B, 28.
Area : 8,500 square miles,

Timing of Survey

Fuel Positioning commenced lst November, 1965
Survey commenced 8th November, 1965
Survey completed Sth December, 1965

No. of days worked - : 28 days

Hours worked Helicopter Station hours - 208% hours

Vehicle Station hours - 363 hours

Time Lost

11/11/65 % hour ~ Helicopter adjustments.,
20/11/65 ‘ A 4 hours - Servicing Helicopter, * °
(vehicle stations observed in interim).
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. 71
21/11/65 . : 6 hours -~ Helicopter breakdown, (7
25/11/65 - 7 hours - re-running cell "E" for
elevations (due to thunderstorms on
22/11/65).
Equipment Breakdown ] !
29/11/65 ' Paulin Micro Altimeter became unservice~
able. : . : )
No. of New Stations Esablished
Helicopter Stations . _ /
"No, of Node Points (= No. of Cells) 22
(6 of these are 3rd order base stations)
Tie points ‘ . . . ' 30
Field Stations : ‘933
- TOTAL - 985
Vehicle Stations | _
3rd Order Base 1
Field Stations o 117
 TOTAL 118

~ . -~

Total No. of New Statlons = 1103

Accuraey of data is discussed in the report, under\ "Reductien of
Data”, while the Gravity Loop Closure Map (O.B. 15) and the
Elevation Loop Closure Map (O.B, 14) detail the actual miscloses,



_ APPENDIX "II

Gravityr Meter

!

1 on\ly

Altimeters ,
1 only

1only
5 only

Murcury dry bulb Athermometer’s" 5

Level
1 only

Helicopter

1 only

Vehicles

3 oqu .

Office Caravan

i

‘Caravan

1 only -

Tent

1 only

1 only

&

EQUIPMENT

World Wide No, 32.

Micro Altimeter Model MM-1 Paulin.

Precision Microbarograph Model SMB-J Paulin,

Aneroid type micro-altimeters compensated 'model,
- Mechanism Ltd.

Calibrated in Pahrenheit .degrees,

1

C.o‘ok Tfoughtén & Sims and staff .

‘Hughes 300 (supplied by Helicopter S.A, Ltd.)

4 x 4 Toyota Land Cruisers.,

-lonly ° '

to accomodate 4.

' Cessna 182 Aircraft

Used to transport supérv_ising personnel,
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APPENDIX III

(73
PERSONNEL
Supervising Personnél
Dr, W.F. Stackler C hief Geophysicist
D. von Sanden Operations Manager
Field Personnel
R.M. Hoogenraad Party Chief, Geophysicist '
H. Reith : Meter Operator and Photo Identification
i . of stations, -
J. Radus . Computer
C. Thomson Photogrammetry and Preparation of
‘ base maps,
S. Wood 2 Base Barometer operator
A. Andre 3 Cook, handyman, driver
Additional Peréonnel
P. Spicer Helicopter Pilot (Helicopter S,A, Ltd,)

C. Semmler Pilot, Cessna Aircraft

/]
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