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SUMAARY

Previous'geological and geophysical studies in the southeastern
Georgina Basin have-provided informétion on the general nature and structure
of the Toko Syncline area. The structure is indicated to be a deep, south-
east-plunging, asymmetfic syncllnal depression filled with up to 7000 .m of.
Late.Adelaidean to Devonian sediments. The southwestern flank of the‘syncline-
shows steep dips and is bounded on the southwest by the Craigie Fault/Toomba"
'Feult system. = The northeastern flank shows gentler.dips and gradual thinning of
‘the sediments-to'the.northeast} Two deep exploration wells, Netting Fence' -
.No..l and Ethabuka No. 1, supplied information:on.the stratigréphy'and N
11thology of the sedlments and suggest thlckenlng towards.southeast, the
deeper part of the syncline, and p0551b111t1e5 of stratigraphic pinchouts
"'along the axis as well as across the northeqstern flank of the syncline. The "
‘wells also indicated the presence of source rocks and reservoir facies |
 within the Middle Cambrian section, caprocks'in the . Lower Ordovician, and
significant amount of petroleum (gas) in the Coollbah Formation (Lower
' Ordov1c1an)

Although the seismic surveys provided useful information on the
shallow sediments, down to Ordovician, and mapped the anticlinalistrueture'on
which the Ethabuka No. 1 well was drllled the seismic coverage in the syn-
c11ne area is limited, ties to the wells and outcrops are unsat1sfactory,
and the quality of thc data from thc deeper scdlments and the faulted zones
' along the southwestern and southern margins is poor.

A seismic and associated gravity survey by BMR is therefore planned '
for betwecn June and November 1977 to investigate the nature and structure
‘of the Cambrian and deepcr scdlments and of the southwcstern faulted margln
“of the syncllne, and to provide ties between the exploration wells, the
previous selsmlc traverses and rock outcrops. - It is expected that the proposed
survey, eonsisting of about 250 km of refléction traverses, and-using 6-fold
coverage and digital reccording and processing-techniques, will provide the
information that will assist in the evaluation of the true potential of the
‘area and in the regional study- of the Georglna Basin currently being carrled

out by the BMR



INTRODUCTION

A seismic survey in the southeastern Georgina. Basln is planned

- for the. period June to November 1977 to investigate the nature and structure

of the sediments of the Toko Syncllne. The purpose of'the‘survey_ls to

pfoVide additional information on the sedimentary section in the_syncline'

'_and on its southwestern boundary, the Toomba Fault. This information'is

.requifed to evaluate more fully the petroleum potential of the Toko Syncline 3

area, and.‘to assist in the regional study of the Georglna Basin currently
being carried out by the Geological Branch.
Previous gcologlcal and geophy51ca1 work has 1nd1cated that the-

sedlments of the Toko Syncllne are mainly of Lower Palaeozoic age and up' to

| 4000 m thick. The work has ‘also demonstrated that petroleum source rocks,

'reservoirjfaeies, caprocks, and structural and possibly stratigraphic traps
are present in the syncline area. . Two of the three explorétion wells
drilled in the area have 1nd1cated the presence of significant amounts

of hydrocarbon, malnly gas, and the pctroleum potentlal of the area is
cons;dered_to be - high. However, the previous seismic work, by BMR and
private companies.during 1960-70, did not succeed in'providingﬁdefinitive

information on the nature of the deep sediments, or on the structure of the

-Toomba Fault that was needed to evaluate the true petroleum potential of

the area, and also to understand the geologlcal and tectonic history of th1s

part of the Georgina Basin. The proposed survey is expectcd to provide this

information by obtaining better quality seismic data along ties between

previous seismic travcrses and exploration wells, and across the Toomba

Fault. "It will use the. digital recordlng and proce551ng technlques now
'avallable In addition to the seismic work it is proposed to take grav1ty

’readlngs along the seismic: lines to enable a comblncd seismic and gravity

interpretation to be made. A few relatlvely shallow (up to 914 m deep)
stratigraphic wells are also proposed to-be drilled by BMR and the Geological

-Survey of Queensland (GSQ) in ‘areas chosen to provide-lithological Cross

sections through the: complete sedlmentary section and aid in. the identific-

'atlon of key 501sm1c hOIlZOHS

- The survey area is generally arid. . Most of it is covered by the

snnds of the Simpson Desert; the sands form longitudinal dunes trending

'north-northwest. The climate is characteristic of central Australia, with a



~ hot summer, m11d w1nter, marked dally temperature variations and sparse
.ralnfall. From June to August the maximum temperatures are less than 27 C,
with cool to cold nlghts From October the days- become: ‘hotter. The average
ra1nfa11 is 15 cm a year - most of it. falls between Novémber and March
occasionally accompanied by tropical storms. Much of the area is covered
by spinifex;- eucalypts are found mainly aiong the banks of major streams.

_ AeceSs.to the survey area from Brisbane is mostly by sealed roads
as far as Boulia, and thence by graded tracks to Bedourie town and Carlo
and Sandringham Stations. The sandy.desert'areas further west can be
_reached by 4-wheel-drive -vehicles, but a bulldozer will be required to pull
‘heavier vehicles, and.cutlseismic traverses across the dunes.: The heareSt |
“town where supplles are available, and which has regular fllght connectlons
-to Brlsbane, is Mount Isa, about 450 km north of Bedourie.

During the most recnct seismic survey in the area (Alliance,. 1970),

Mayhew 1000 air/water combination drills were used Successfully to drill shot-
holes in most areas, but a hammer tool was required when drilling through '
.dolomltes and 11mestones Good water supplles are available in the south
-around Sandrlngham Station. In other parts, water should be avallable from-

waterholes, soaks and sprlngs.
.GEOLOGY

The -Georgina Ba51n extends northwest from about 25 S 1at1tude in .
__n01thwestern Queensland, to approximately 18 S in the Northern Territory
(P1. 1). It contalns-predominantly Cambrian and Ordovician marine sedimehts,
. and Devonian.and Siiuro (?)-Devonian freshwater.sequences.' It is bounded on
. the southweét, west,.northeast and east by Precambrian rocks of the Arunta
Btoek;‘fehnant Creek Block, South Nicholson Basin and Mount Isa-Cloncurry
Block respeetiveiy, andVis-orobabiyrcohheeted with the Wiso Basin (Lander
“Trough) to the west, and with the Daly River Basin to the horth,.under_a
cover of Mesozoic and'Quaternary'sediments. ‘The southern margin of the basin
is'concealed under Mesozoic sediments.of the Eromanga Basin.- In the southwest
| and southeast about two thousand metres of unmetamorphosed Sedimentary rocks |
of Late Adelaidean to Lower Cambrlan age is developed The stratigraphy
- and gcologlcal hlstory of the basin are discussed by Smith (1972) nnd

hcxgo]d G Drueo (in prep. ).




Most of the northern half of the basin centains a thin,:gently

undulating sequenee'ofuMiddle Cambrian marine sedihents less than 400 m .

" thick. “In the southern half, thick and complete basin ‘sequences are pre-

sered'in major synclinai ereas, the Dulcie-and Toko Synclines, where
outcrops show maxlmum ‘thicknesses of about 2000 m for the Late Adelaldean—
Early Cambrian, 1800 m for the Middle Cambrlan Middle 0rdov1c1an sedlments,
and of 640 m for the overlying Devonian freshwater sediments. '

The Dulcie and Toko Synclines were formed along the western and
southwestern margin of the Georgina Basin durlng post Devonlan tectonism

equ1valent to the Alice Springs Orogeny in the Ngalia and Amadeus Basins:

to the west. ‘Several major faults, 1nc1ud1ng the Tarlton, Craigie and Toomba

Faults, and some minor faults and folds between -the Dulcie and Toko Syncllnes,

were also:formed at this time. The faultlng along the southwestern margin of

“the basin is expressed ‘as an en echelon series of northwest-trending faults

with .throws of as much as 1000 m dowh to the northeast.

The Toko Syncline is bounded on the southwest by the Craigie/Toomba

"Fault system. The surface geology (P1. 2) indicates that the'syncline trends

northwest, plunges to the southeast and is asymmetrlc - with steep dlps on

the southwestern flank flattenlng out rapidly to the northeast, and gentle

'dlp5 on the northeastern Flank, Complementary to the major Foult: syqtcm, Q

sccondary sct 01 cast- northcast trending faults drc secn in the northern
part of,the Toko Syncllne. They are normal faults, with blocks downthrown
to the southeast and ‘throws of less'than 60 m. .

The meximum thickness of the Palaeozoic ‘sediments in the Toko

Syncline is estimated to be about. 4000 m under the cover of LEromanga Basin .

. (Mesozoic) sediments in the south. The'stfatigraphy of the sedimentary
~section-in the syncline, and the depths to the geological formations en-

_countered in the three exploration wells and two boreholes,; are shown in

Table 1. _ A _ g as )
' The Netting-Fenee'No. 1 Well (PAP, 1965) was drilled through about

2000 m of the complete sequence of Cambrian-Ordovician sediments in the

northern part of the Toko Syncline, and encountered several hydrocarbon shows

- from ‘the earliest ‘Middle Cambrian to the Middle Ordovicienisediments. ‘The

-EthabukanNo. I]Well‘(Aliienee,*1975)'was»drilled to the south to a total

depth of about 2000 m and ‘encountered a small gas flow in a sand reservoir

" within. the Coolibah Formation. Because of drilling problems, this well was
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TABLE 1. Stratigraphy and litholopgy in Toko Syncline based on exploration well and bore hole data

DEPTH (METRES) BELOW K.B.*

59? . - J : POREATIN, AR Netting Fence [Ethabuka Bedourie. ‘Ine Brothers  Kamaran

13
RAHI No. 1 ' No. 1 Scoud . Nu. 1 . Downs No. 3
K.B. = 245 m " K.B, = llole No. ‘1 K.B. =94 m K.B. = 80 m
127 m K.B. = (n
: 05 m
Quaterpary . . "Sand, alluvium S 0 n o 0 )
e e e e e = =fm= = = = —.- = - - UNCONFORMITY- - = - - ~ - o :
 Lower Wilgunya . ‘Gypsiferous shales _ . 31
* Form : . .
Cretaceous Longsight Sandstonc  Quartz sandstone 529
‘ carrying artesian k
. . o . - water
e e e e e = e =l - e - - - = - - UNCONFORMITY < = - - - -
Siluro-’ o : ' )
Devonian e ~ Cravens Peak BReds Red hrown quartz © 640 Abscnt
a o Samtstone with some )
' o " : boulder conglomerate
I T ~ = - « = UNCONFORMITY - - - - = - -
Ordovigian ‘IPthabuka Beds Siltstone, sandstone ] 1024 Absent
Mithaka Formation “Gypsiferous.shate and s 1202 132
' siltstone glauconitic : ‘
Cquartz sandstone =l
coquinite -8
& Fal
=
a. [arlo Sandstone. Quartz sandstone
3.
$
€] . .
o [Nora Formation *Siltstone with minor 125 1503 =4
= . dolomitic sandstone e
= and Fuquinitc . 5
‘00libuh Formation Limestone and marl
~"7+ with chert lenses 239 - 1734
Kelly Creck Formation Sandstonc dolomite - 274 1814
. - . coyuinite with chert
ot N~ TR S . .. _ . . lenses 7
Ninmaroo Formation . Dolomite and wmarl . 384
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TABLE 1 (Continued)
DEPTH (METRES) BELOW K.B,*
A LITIaLOGY Netting Fence Ethabuke Bedourie The Brothers  Kamarah
No. 1 No. 1} Scout ) No, 1 Downs Neo. 3
n.B. = 245 m K.B. = Hole No. 1 ‘K.B, =9 n K.B. = oU =
127 K.B. =~ B 54
105 m G
Upper ’ Georgina Limestone Limestone and ;
Cambrian - marl ’ 726 . : c - . 331 -
Mungerebar Limestone Clastic znd ; 1247 -
crystalline limestone ;
Steamhoat Sandstone Arenac_eous;. calcarec:s 1327 -
. . b sandstone and silt
. limestone
: . 2
. Middle a? ] ] &
Cambrian [~ |Netting Fence - Quartzose, calcareous 1548 2
‘I |Formation § sandstone, silty, s
=1 5 i
3 ¢ sandy lizestone; ]
:;'.'_ - siltstone, shale b
" : _ E
Thorntonia : " Dolomitic limestone 1939 __:T
Limestone siltstone. Caicare- 2
: ous sandstone, 2
. . breccia . 2
= = === =< 2+« = - UNCONFORMITY = - - = == = = « - :
‘late .. Sylvester ’ Silicified sandstone Absent
Adelaidean/ . Sandstone and green siitstone
Lower ] i . ; :
. Cambrian
Sun Hill -Arkose : . Arkose, sandstone, 'Absent ) ' o n R < .
. o ’ conglomerate e s i : : v # o
? ] 5 2 4 ) :
Adelaidean . Field River ] Siltstone, arkose, - Absent
be Beds ’ dolomite sandstone, & ’
i ] : O boulder conglomerate
L e e e e e e - e .= = = = « UNCONFORMITY- = - = = = = & « - -
Precambrian? . . Granite ' " 2009
TOTAL DEPTH S ' 2032, 1961 : o251 1267 ) . 461

. * K.B. elevation is above seca level
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: termlnated in the Kelly Creek Formatlon (Lower 0rdov1c1an), and falled to-

test the deeper sediments. The thlcknesses of the four common, formations in-the

- two wells (Table 1) indicate that the sediments in the Ethabuka No. 1 Well
area are about twice as thick as in the Netting Fence No. 1 Well area,
impiyingithat the~southeast thickening of the sediments and part -of the
plunge of the sync11ne to be a depositional feature. ' o | 5
In the southern part of the syncline area, in The Brothers No. 1

Well (FPC, 1965a) the Upper Cambrian -sediments were overlaln by.351 m of

‘ Me50201c sediments. No hydrocarbon shows were detected. Seismic data (FPC,

1965b) : indicate that this area is an upthrown block, separated from the

deepest part of the syncline in the west by a zone bounded by two faults

The Bcdourle Scout llole No. 1 drilled by FPC (1965b) in this deepest part of

the syncllne bottomed in Ordovician Mithaka Formation underlylng 55

Mesozoic sedlments. In the Kamaran Downs No. 3 Bore (Reynolds, 1968)'to the

southwest granite was intersected below the Me50201c, which suggests that

the hole was drilled on the upthrown side of the Toomba Fault. '
Alllance (1974). considers the petroleum potent1a1 of the Toko Syn-

e o} !
cline. area north of 24°S to be high: the 1nvest1gat10ns to date have. indicated

~ the presence of source rocks in the Netting Fence’ Formatlon and- su1tab1e

~ reservoir facies within the Middle Cambrian section at Netting Fence No. 1
Weil with caprocks in the Nora and Mithaka Formations, and a small over-

" pressured gas reserv01r within the Coolibah Formatlon at Ethabuka No. 1.
Suitable structural traps have been outllned along the southwestern faulted
' mafgin of‘the'synoline:and the possibiiity of stratigraphiC'traps'eXists

both on the northeastern flank, and along the axis of the syncline where

. considerable thinning of the sedimentary section occurs. The potential of the

-deeper southern part of the_SYncline is further upgraded by the water salinity
_measurements, which suggest that the sediments at Ethabunka No. 1 Well have
not been subjected to the fresh water flushing that is cvident in the

shallower northern part'at Netting Fence No. 1 Well.

PREVIOUS GEOPHYSICAL STUDIES

- AEROMAGNETIC SURVEYS

~ The magnetic_surveys over the syncline area were carried out by
. BMR north of 24 S (Wolls Milson G Tipper, 1066); and. by FPC._(1963) south of

- 24° S ‘The magnetlc pattern is domlnated by a zone of relatlvely undisturbed -




field, which trends southeast and'is associated with Toko SYncline. On the map
of interpreted depth to the magnetiC'basemeﬁt the syncline is-represented

as a broad asymmetric feature, d1pp1ng steeply on the southwestern side and
more gradually on.the northeastern side (Pl._3),. North of 24°S maximum
depthsfof over 7000 m are estimated in two small areas within a large ;

depressioﬁ bounded by the 5000 -m contour. The steep southwestern flank of the

' syncliﬁe is faulted.

West of the syncline, a magnetiCally disturbed-zone'fringesja'region _
of near- surface magnetic basement. The anomalles ‘up to 1500 nT in '
amplltude,_are considered to be associated with basic rocks at shallow depths.

East. of the syncline, two regions (A § B) of shallow magnetlc base-

" ment with north-south t:ends'are evident at longitudes 139,00'_and 139 0251,

The western regioﬁ (A) corresponds to thefoutcrop of Late Adelaideaﬂ/Lower'

_Cambrian Sylvester Sandstone or the Sun Hill Arkose; magnetic basement is

~shallow, estimated at about 500 m below sea level. The eastern'region of

shallow basement  (B) has no surface expression, and Cretaceous sedlments are
seen in outcrop. ‘Between these two regions a magnctlc basement trough

has a maximum depth of about 3000 m. The southcast—trcndlng trough c01ncidcs _

~ with the southward extension of the Glenormiston Gravity Shelf (Pl. 4).

These magnetic and gravity fcatures'couldeindicate a thickening of sediments,

~or may be- caused by-low density (grénitic) bascment{._The presence of Upper
Cambrian Georgina Limestonc cast of Sun [1ill Arkosc in outcrops scparated
by a fault and located about 10 km southcast of Glenormiston (Pl 2) supports

~ the former 1nterpretat10n.

" GRAVITY. SURVLYS

Reconnaissance gravity surveys in the area have been made by BMR

on a 11-km grid.  The resulting Bouguer_anomalies are shown in Plate 4. The

anomalies have been studied by Gibb (1967), and Fraser -et al. (in press).

~On the basis of the corrclation of the anomalies with gcology, severa1-gravity
. features have been recognised (Pl. 4). The most predominant:feature, the

" Toko Grav1ty Trough, trends. southeast and shows anomalies ranglng from 0 to

-35 mGal. It corresponds at its northern end with the outcropping rocks

‘of the Toko Syncline. Further north it dlsappcars where the older and dcnscr

rocks of tho-syncline.c:pp out. In the south, the anomalies suggest that

the Toko Syncline plunges southeast under the Mesozoic .cover. The steep :



Y

gradlent at the southwestern edge of the trough coincides with the Toomba Fault
1n the north -and suggests that the fault also extends under the Mesoz01c

cover in the south _ :

_ 1' The Bedourle Grav1ty Rldge on the west and - south of the Toko -
.-Gravity Troughjshows small gravity features, w1th trends between*northeast
and,nOrthwest and anomalies between 0 and +25 mGal. It has been proposed by
Fraser et al..(in press) that this area is underlainrby dense metamorphic
rocks of the Mount Isa Geosyncline. The Glenormiston Gravity Shelf is
located where the Georgina Basin. sedlments lap on to the Mount Isa Geo-

- syncline. The gravity features here probably reflect both intra-basement
‘density contrasts and the local thickening of sediments. The elongate.northp
westerly trending features on the southwest of the Toko Gravity Trough,
-viz.; the Field Gravity Spur, Hay_Gravitthow and Caroline Gravity Ridge are
' considered to represent intra-basement density variations within the Arunta

'Block.

" _SEISMIC SURVEYS

Several reconnaissance and detalled seismic surveys were made durlng

'1960 70 by private companies and BMR, mostly ‘in the. southern part of the
syncline. - However,_the_selsmlc coverage of the syncline is not uniformv
(Plate,2). There are almost no data available in the Netting Fence No. 1
We}l.area; the northern'truvcrses of the Toko Range Survey (Alliance, 1970)
are not interconnected and there are no direct ties acrossv24°S'1atitude
between the Toko Range Survey and the Bedourie and Sandrlngham Surveys (FPC,
E1965b 1965d) Most surveys used reflectlon methods. The techniques used,
and the quality of data and results obtalned in individual surveys, are

’summar;scd in Table 2. A morc dctallcd descrrptlon of thc rcsults from cach

‘survey is given below:

,Boulia—Springvale—Marion.Downs—Glenormiston areas seismic survey, 1960 °

(Phillips - Sunray, 1962y.

Only a small part of thls survey extended into the area relevant
-"to this. rcport the rcmalndcr lay furthor east and will not be con51dcrcd

here..
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TABLE 2. Summary of recording paramcters and results from previous seismic surveys

CHARGE SIZE GEOPIIONE TYPE  GEOPHONE PATTERN

____“-___ -—.‘4 - _—— ) - - - —- _,..-.«< : - a - T A-v —_N- )

SURVEY - TYPE - _SHOT" PATTERN
: o ~ AND DEPTH .
Boulia-Springvale Reflection 1 to 5 holes/shot 5 kg at 30 m .Electro-Tech 4 to.32/litres, in
Marion Downs and . (split-spread, in'linc or X- EVS-28 .30 line, X-pattern, or
Glenormiston areas spot corrclation pattern with cps

Scismic Sufvcy. 1960
(Phi L1 ps-Sunray,
1962)

Scismic Survey,

1960, Great Artesian

Basin, SA & QLD
(Milton & Sccdsman,
1061)

anmMIchmﬁh
Survey, 1963
(FRC, 2904)

Bedourje Scismic
and ‘Gravity Survey
1964

(FPC, 3965b)

Sandringham Scismic
and Gravity
Survey, 1965
(FPC, 13965d)

South-Eastern
Georgina Basln
Seismic¢ Survey,
QLD 1903-1964. -
(Jores &
Robertson, 1967)

Toko Rnngc'Scismic
Survey, QLD, .
1970’

*(M1liauce, 1970}

and .single-fold)

Refraction

(probes)

Reflection (split-
spread, spot-
correlation)
Reflection - )
(split-spread)
Refraction
(probhes)

Offsct spreads -

Reflection
(Split-spread)

Refraction

(probes and con-
tinuous profiling)
Offsct spreads

Hcflqcfinn
(split-spread)
Offset-spreads

Reilection -
(split-spread,,
some 6-fold

cery
Refraction (probes

wind - cont inuous

profifing)

“Reflection

(split-sprcad)

. holes 20 m apart

Single hole

24/shot in

two groups of
3x4 cither side
of traverse

24/shot in two

“groups of 3 x 4
-either side of
. traverse ’

36/shot in two
groups ol 3 x 6

ccither 'side of

traverse

Variable up to
12 holes/shot

Mainly single.
holes; some

3 and 5 hule
patterns -

" 10 kg at.

20 m

27 to 55 kg/

shot
at S m

27 kg/shot
at 5m

20 ky/shot
at 5 m

1 to 23 kg/

shot at

14 to 27 m

15 kp/shot at

. 30 m for.

singlc holes
23 m for 3.
holes 14 m
for 5 holes

HSJ model K
20 cps
(reflection)
HS 4.5 cps
(refraction)

1sJ

pallelogram

10/trace, 3 m apart

‘36ftrace in

3 lines

36/trace, in 3

. lines 10 m apart,

HET 20 cps

geophones 5. m
apart

.36/trw¢e, in 3

lines 20 m npart,
geophones 5 m

_ apart

N8

(reflection)

Electro-toch
4.5 cps
¢refraction)

ns.f < R20 Mz

16 to -32/trace
spacing and con-
figuration
vartahle

f2/trute, 4fS m-
apart
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GEOMIONEE STATION

"SPREAD

DATA QUALLTY

" DATA ‘REMARKS

PRESENTATION

15 to 45 m

“3om(reflection)
60m(refraction)

. 50 to 60 m

S0-or 60 m

SO m .

600-0-600

600-0-600

Split-spreads;
200-0-200 m
500-0-500 m; spot
corrclation: gaps’
of up to 3 km
between shots

1730-0-730 m

(reflection)
0-1460 m
(refraction)

600-0-600 m
720-0-720

=

n
720-0-720 m

183-0-183 m-or
549-0-549 m

402-0-402
805-0-805

n or
)

Poor to-fair
(difficult to
correlate)

Poor to fair

Fair

‘FniF

Fair

fhetter than
previous
Bedourie
survey)

Fair to good

Poor to
good

. Time cross-sections

. Time cross-scctions

" sections some
- lines, bepth, con-

Wiggly-trace record Limited uscfulness due 'to
sections, difficulty in corrclating
between shotpoints ;

'Z' (basc of Mesozoic) horizon
mapped by reflection and ‘
refraction. Possibility of,
Cambro-Ordovician sediments
in Breadalbane arca indicated

Depth cross-scctions SW of Toko Syncline only Horizons
all lines, VA 'C"(top Blythesdale/Transition
scetions all lines, Beds) and 'Z' (base Mesozoic)
“bepth contour map picked, (llor. Z refraction
on llorizon 'C’ velocity 5700 to 6050 m/s)
' In Toko Syncline 8 reflections
picked down to 2.5 scc.
‘Ninmaroo' refractor velocity
5900 m/s, depth 4600 m.
Depth cross-sections *C', 'Z', and 'N' (?Ninmiroo)
all lines, VA picked in Toko Syncline, 'C',
'ZY, and X' (Zbase of Combrian
scds) picked on Bedourle Bloch
tour maps on 'Z',
'N', 'X'" horizons

Depth cross-scctions 'Z' and 'MC' (middle Cambrian) -

all lines, VA horizons picked over most of

scetions all lines, Bedourie Block, 'T ' and '1)°¢

Timo contour maps on (Mavqua Beds) and "'t (tUpper

*Z0, MCY, T, YT, Proterozoic) -picked only in

Pr 'horizons' small arca cast of Brothers No. 1
. well, 'X' horizon (?top of

?Tillite series) picked on

most linces

INimmaroo' veflection picked in
Toko Syncline, reflections
conformble with Ninmaroo indicato
Patacozoic sediments down to 4500 m
Possible Proterozoic Sediments
underlie Palacozoic, Overthrust
faulting from south-west indic-
ated at southwestern wmargin

VA sections all
Jines

VA scctions all
tines, Time contour
maps on {lorizon A"
(? Ninmaroo) and "
HNorizon "C'" (?

top .Lower Cambrian
or Proterozoic),
PA-C'" tsochron

Useful reconnaissance of central
Toko Syncline, One closed
structure detailed and another
indicated. Showed considerable
fault-disturbance necar south-
western margin, "o
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A line (G11 in P1. 2) recerded frem-the Netting-Fence area east

tdwards_Glenormistoﬁ, ueing'spot-correlation'shots'up to 3 km apart,

yielded fair record quality on the western end, but thishrapidly_deteriorated
eastwards. Near the western end of'the line a very doubtful seismic str-

ucture corresponding closely. w1th a definite surface feature (the Netting

“Fence Structure) was noted. Correlation between shotpoints on this line

- was very difficult.

A similar traverse (GQ) from Marlon Downs southwest towards the

Tbko Syncllne generally y1e1ded very: poor data.

Seismic survey, 1960, Great Arte51an Basin, S.A. & Qld

(Mllton & Seedsman, 1961)

This survey; cenducted by. the South Australian~Department ovainesf‘
(SADM), consisted of a series of short refraction depth probes and some’

spot-correlation reflectlon ‘profiling u51ng 3 km spac1ng between shotp01nts.

The results from only the Bedourie and Kamaran Downs No. 3 bore areas

are relevant to the study of the syncline.

.In the area to the north of Bedourie a refractor wyth_veiocity'of

. 5450 m/s was rccorded at a depth of'600 m. It was believed to be assoeiated
~with early Palaeozbic limestone. Deep reflectlons down to a depth of 1500 m

bclow th15 refrattor were also rccorded

On the refraction line at Kamaran Downs Bore No. 3, a velocity .of

_5640 m/s was recorded at a depth of 450 m. This refractor must correspond

to the granite met in the bore :at 461 m.

Annandale seismic survey, 1963'(FPC, 1964) .

"This_survey, carried butbby‘Compagnie Cenerale de Geophysique,
recorded‘420 km of‘reflectien ahd 110"km=of refraction profiles “Much of the
survey lay to the southwest of the Toko Syncllne where only two horlzons,

o (Tran51t10aneds) and 'Z" (base of_Me50201c), were mapped. Refraetlon _
-Velecitiesvof 5700 - 6050 m/s were found for the 'Z' horizon; below this

horizon only veryhscattered’and-Steeply dipping reflections were-recorded.
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o Heweuer'on'line_AQ (Pl. 2), theenorthernmost_line of the survey,
reflections down to 2.5°s on the northern side of a-major fault showed
-_the existence of a deep syncline. Eight reflection horizons were followed
to a total depth of about.6000 m. The deepest refractor ‘had a Velocity
" of 5900 m/s and a maximum’ depth of 4600 m, and was thought to orlglnate
.from the Nlnmaroo Formatlon. ’
!

-Bedourie seismic and gravity survey, 1964 (FPC, 1965b)

This survey, also.conducted by Cbmpagnie Generale'de:Geophysique,-
followed the Annandale survey and was carried out mainly in the SOuthern
.Toko'Synéline (P1. 2). It_recorded 1360 km of reflection and 57 km of_
refractlon profiles. ) ' '

. In the Toko Syncllne good results were obtalned and reflections
could be plcked down to about 2.5 - 3.0 seconds. The shallow 'C' horizon

(Transition Beds) was identified in the southern part of the area, but was

too shallow" to be followed further north.” The 'Z' horizon (base of Mesoquc)'

is almost horlzontal and has a refractlon veloc1ty ranging from 3500
to 4550'm/s Below'the 'Z' horizon, several_other horizons were plcked;
all d1pp1ng regularly to the southwest. The strongest of these 1is the 'N'
horizon, thought at the time to correspond to the Ninmaroo Formatlon, but
now t1ed to. the Coolibah Formation. :

" The syncllne is cut-off to the southwest by a major fault, whichi
was”mapned by the;Annandale survey, and wliich has a displacement of over

- 4000 metres} The eastern margin of the syncline is also faulted, with the

o throw of the fault increasing from 1000 m in ‘the northern part of the

survey area to 2700 m in the south._ This fault separates the main Toko -

Synciine from the.eastern,Border'Zone,(Pl. 6),,thls zone is characterised by

fetronger southwesterly dips (up to 200) on all horizons below 'Z'. It was
‘possible to cofrelate'the 'N' horizon acress the fault; '~ the 'N' and all.
horiions beneath it disappear in ‘succession. eastwards by truncatlon beneath
the near horlzontal 'Z' horizon. It appears that much of the: sequence '
_overlylng 'N' has been removed by er051on. _ '
3 " In the area 1mmed1ate1y east of the Toko Syncllne the 'N' horizon
is not recognlsable, but a horizon 'X' can be p1cked at ‘reflection t1mes
anglng from 0.9 to 1.5 secs. It is not per31stcnt over the whole area and

is often hidden by multlples,:poss;bly originating from the 'Z' horizon.
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The relat1onsh1p of- thlS area to the Toko Syncllne edge is.not known because

" .a zone of poor quality reflections - p0551b1y ‘due’ to faulting - precludes any

chance of relating the 'X' horizon directly to the 'N' horlzon. The: Brothers

No. 1 Well, about 15 km northwest of'Bedourie,,indicatedithat the Mesozoic'

'”sediments were underlain-by'Upper'to_Middle'Cambrian-limestone. It is

therefore possible that the 'X' horizon, which might be near the base of
the Cambrlan sedlments, prov1des an 1nd1cat10n of the: extent of the
Bedourie Block: The"x' ‘horizon also corresponds to ‘the deepest refractor
recorded in thlS area. The 'Z' horizon is a very strong reflector, and has'
a refraction veloc1ty of . 4500 to 5650 m/s much higher than in'the Toko B
Syncline. . S R a '

. With two except1ons, no cont1nuous reflectlons were picked below
the 1Z' horizon east of the Bedourle Block. The refractlon veloc1ty of the
'Z' horlzon in thlS area is generally greater than 5800 m/s and is in

agreement w1th the results from Marduroo Well No. 1 (FPC, 1965c) namely

. that th1s is an ‘area where Mesozoic sedlments rest directly on the Proter0201c.

VSandringham seismic and gravity survey, 1965 (FPC, 1965d)

lhe Sandrlngham survcy was also conducted by Compagnie Gcnerale de
Geophyslque, and rccorded 182 km of reflcctlon profiles (Pl 2). - 1t was
carried out as . a follow-up to the Bedourle survey to ‘investigate in more.

detail the eastern margin of the Toko Syncllne-and the ‘adjacent Bedourie

Block. The Frerich Petroleum Company considered that though the ‘Toko

Syncline contained. potential source rock, the most 11ke1y place for sultable
trap structures was in these areas.

Improved record qual1ty over the Bedour1e survey results allowed

A the mapping of additional reflection hor1zons.. Apart from the 'Z!' (base of

Mesoioic)'horizon the sorvey mapped MCl, MCZ’ Tl’ Tz and Pr horizons. By

'tylng to The Brothers No. 1 Well (EPF 1965a), MC could be correlated with

the top of the Pomegranatc LImestone; MC y wh1ch 1s parallel to. MC 1 with a

| layer in the Pomegranate Limestone; and T2 tentatlvely w1th the lower Marqua :

Beds. T1 is a marker p1cked east of The Brothers No. - 1 Well which is

truncated before ‘the well. “Pr was thought to originate in the Upper Pro-

tcrozoxc, and Horlzon X which was p]ottcd on depth cross- sectlons but not
-conLou10d, was 1houLhL hy IPL to originate from Lhc top ol the

C ?Tillite Series.
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"Horizon MC or the horizon MC_, was mapped over the central and

,southern parts of the Bedourie Block. in the east of thlS area only MC
' ex1sts,-MC1 is absentf Record quallty was "too poor in the northern part'
. of the Block to allow mapping of any horizons below 'Z';" ‘however weak -
«reflections suggest that the top of the middle Cambrian series_is eroded, the
lower Cambrian still being present. I | - |
E Horlzons T1 T2 and Pr were p1cked only in a small area 1mmed1ate1y
~east of The Brothers No. 1 Well. A small “high with closures of 10 to 15 ms

on the T, and Pr horizons was mapped.

2

Southeastern Georglna Basin seismic. survey, Qld 1963- 1964
(Jones & Robertson, 1967)

~ This BMR survey was a reconnaissance. of the SouthernoToko Syncline
to investigate the possible extension of a thick Lower Palaeozoic sequence
from the outcrop area in the northwest part of the syncline southeastwards,
as was suggested:by a large southeastefly trending negative gravity anomaly.’
The survey also explored the area to the cast to determine whether areas
of low gravity could be related to thickened Lower Palaeozoic sediments.
| The survey, conducted over two seasons, comprlsed 290 km malnly
of single-fold reflection traverses (Pl. 2),:and about 100 km of refractlon,
both asidepth prohes and continuous profiling. Some cxperlmentatlon was
-cartiediout to determine optimum shooting parameters. Fair to good reflectlon
results_were obtained in the Toko Syncline, ekoept’near the disturbed south-
western margin, but east of the syncline results were generally poorer.
The:refraction method was oéeful in identifying the 'Ninmaroo' reflection
in the Toko Syncline, and the unconformity at the base of the Mesozoic to
" the east of the syncline; however there.were few other persistent o
refraetors and it was considered that the feflection methodtwas:mofe.suitéd
to the area.' | _ ' '
_ The survey was successful in. show1ng that the Toko Syncllne extends
southeast from the outcrop to 24°S latitude end beyond. - The most persistent

‘refleotion recorded was thought to originate in'the Lower Ordovician Ninmaroo

' ".Formation, but was later tied to the Coolibah Formation in Ethabuka No. 1

Well. ~This horizon reaches a maximum depth of over 3000 m on traverse BF,

A(PL. 5), the main line across the syncline, but Lower Palacozoic sediments’
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'conformable with this horizon probably extend to about 4500 m. Beneath the

_ _'Coollbah' reflectlon near the deepest part of the Palaeozo1c syncllne there

occurs a. group of northeasterly dipping reflections in the 3-4 second range.

These may correspond to the top of a probable Proterozoic sequence, which is

- unconformably .overlain by the Palaeozoic sequence.' Examination of the

Bouguer anomal1es along traverse BF shows that the Toko Gravity Trough
minimum- 11es about 13 km northeast of the Palaeozoic structural low, as
1nd1cated by the Coolibah Formatlon reflection. This, together with the
fact that the ?Proterozoic sequence: appears to dip northeastwards towards
the gravity minimum, suggests that the gravity results may reflect the '
?Proterozoic structure rather than the Palaeozoic syncline. k

On the seismic section (Pl. 5) there is an indication between

SP 169 and 174, of a weak southwest-dlpplng reflectlon at t;mes 1.0 to

1.4 s which is believed to be from the plane of the overthrust Toomba

Fault. The scismic section shows considerable similarity with that

recorded at the northern overthrust margin of the Ngelia Basin (Wells,

Moss § Sabltay, 1972). Additional evidence for the overthrust fault come<:

from the presence of a re51dua1 gravity hlgh between SP 168 and- 178 wh1ch

has been 1nterpreted by Jones & Robertson (1967) as a southwcstcrly dipping.

“high- dens1ty slab, presumably brought up ‘from the southwest by reverse faultlng.

This high-density, and so high-velocity, slab is also con51dcrcd to account

for ste€p northeasterly dips seen on reflections between SP 173 and 176.

Toko Range Scismic: Survey, AP160P, Quccnsland, 1970
(Alliance, 1970) '

The Toko Range Survey was carried out" in the central. part of the

'syncline.' It consisted of 140 km of single- fold reflection proflles recorded

by United Geophy51ca1 Corporatlon (P1. 2).

_ The quality. of the data wh1ch were recorded in analogue form and
processed digitally var1es from good to very poor. The main reflections,
which can be followed over most of the surveyed area, were mapped; though jump

correlations over large distances were required because of the absence of tie

" lines in the northern'part. The shallower of the two horizons was believed to

represent. Ninmaroo Formation through ‘ties to the BMR work (Jones § Robertson,

1967) . The dccpcr horlzon the data for. thch are not very reliable, was

thought to represent the erosional surfacc of either the Lower Cambrlan or
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Proterozoic sequence. But on the basis of ties to Ethabuka Well No._l; which
was drilled subsequently and penetrated only the shallower horizon, this’
horizon was identified as the Coolibah Formation, and the deeper horizon
.,re 1nterpreted as the Georglna Limestone (Alllance, 1974) . '
The two mapped horizons, " which appear: generally conformable to each_

other, show three structures which could form 1mportant traps for petroleum:
A high with closure of more than 60 ms (230 m) where Ethabuka Not 1 Well was
drilled and gas was_eneountered, and_another'two highs in which there is a
possibility of closure greater than 250 ms (750:m)_but, presently, iﬁsﬁfficient
seismic control - one to the southwest and the other againSt'the_Toomba'Fault o
to the northwest of Ethabuka No. 1 Well. | ' |

' Most 'of the seismic traverses ‘ended some distance away from the
“Toomba Fault and therefore show little effects of the faulted margin.’
Only traverse AK crossed this margin, and shows-overturning and .- complex fault-_
ing of the sediments with the suggestion of overthrusting at the south- '

western margln similar to that seen on the BMR traverse BF.
SUMMATION

"Geological, magnetic, and gravity data indicate the Toko Syncline
to be a deep, southeast plunging, asymmetric synclinal sedimentary'troegh with
significant:faulting along its southwestern margin and gradual Shallowing on
its'northeastern.fiank These data also provide ev1dence for the presence of a

small, partly faulted, relatlvely shallow trough of Lower Palaeozoic sediments |

southeast of Glenormiston (Plate 2) 1y1ng at the northeastern margin and separated

by a ridge from the main part of thc syncline.

- In the northern part of the syncllne the Nettlng Fence No. .1 Well
-;ﬁas drilled through about 760 m.of_Mlddle ‘Cambrian (Marqua Group) sediments,
_mqst-of which are absent from the outcrops oﬁ the northeastern flank, whereas
“the Late Adelaidean/Lower-Cambrian (Sylvester Sandstone § Sun Hill Arkose)
~ sediments which are absent_in the well, ere.present in the outcrops (239 30' S,
139° 00" E; Pl. 2) ‘below a thinner Middle Cambrian Sequence. The relative
thickness of the-c0mmon'fermations (Carlo Sandstone, Nora Formation, Coolibah.
Formation §& Kelly Creek Format1on) penetrated ‘both in the Netting Fence No. 1-
'and Ethabuka No. 1 Wells: 1nd1catc a ‘thickening of these formations to the south-
cast by a factor of at lecast 1.33 hctwccn the two wells. 1hcsc~datn thcrcforc

- suggest p0551b111t1es of stratlgraphlc pinchouts within the: Mlddle and Lower

e
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Cambrlan sequences along the ax1s, as well -as across. the northeastern flank of
the syncline. '

' Alth0ugh the selsmlc surveys prov1de useful’ 1nformat10n on the
shallow sedlments in the synclinal trough, the avallable seismic coverage in the

area, and ties between the seismic traverses and w1th the wells and outcrops

‘are limited. The quallty of the seismic data varies from fair to poor, and is’

poorer in the deeper sediments, and in the’ structurally disturbed fault zones

on the:southwestern margin_and the southern part of the southeastern margin of
the syncline. ' - ' -

A number of 51gn1f1cant reflectors are present w1th1n the. sedlments,

“and several horizons have been mapped over different parts of the area.

North of 24 S, Alliance (1974) has mappcd two horizons, the Lower Ordovician
Coollbah.Formatlon-and Upper-Cambrlan Georglna_leestone. South of 24° S, FPC
(1965b, 1965d) mapped several.horizons which are believed to correspond to the

base of Mesozoic cover, the_Coolibah:Formation, and boundaries within and at

" the base of the Cambrian sequence.

_The general nature of the syncline is: illustrated by the struci.ve
contour map of ‘the Coolibah Pormatlon (Pl. 6), a NW-SE section (Pl. 7) along the
axis of the syncline connccting thting Fencc:No.“l Well, thabuka. No. 1 Well,
‘Bedourie Scont'Hole No. 1, and The Erothers No. 1 Well, and three SW-NE sec-

-tions (P1ls. 5, 8 § 9) across the northern, central and southern parts of the

_selsmlcally surveyed area of the syncllne. The structural map is a compllatlon

of rcflcetlon -, timc contours from Alliance (1974) north of 24° S, and depth

contours from I'PC (1065b) south of 24° S In the northern part thc.reflcctlon
is t1ed to the Coollbah Formation in the Ethabuka No. 1 Well' The reflection':
in the southern part has no d1rect ties with that farther north but is belie-

ved to be the same on the basis of jump correlatlon across the 8 km gap. The

-sections in Plates 7, 8 and 9 are based on selsmlc reflection and well infor-

" mation,

The structural map and sections confirm the general finding of the -

s : . : o < : < .
- earlier studies, that north of 24" S the syncline is asymmetric, plunging

”.to~the'50utheast; faulted on its southwestern'margin, and gradually shallows

‘on its northeastern flank. Although no faults have ‘been shown on the struct--
ural map (Pl. 6) (A111ance, 1974), the selsmlc sectlons (e |- . 5) do show

evidence of complex faulting qccompanled by underthrustlng,.overturning and

‘folding of scdiments along the southwestern margin, which scem.to have been

caused by compression from the southwest. .
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South of 24° S, the structural map (Pl. 6) shows that under the
Mesozoic cover, thé syncline becomes a monoc¢linal feature.' It is bounded on the
southwest presumably by a southeast extension of the’ Toomba Fault, and faulted

.on the northeast by two northerly trendlng faults (French and Pippagitta Faults)

which. divide the feature into three structural parts: (i) the'main Monocline, -

in which the sediments become shallow to the northeast, (2) 'the.Border Zone,
lcon51st1ng of a narrow horst block where the Cool1bah Formation. rises steeply
to the northeast and is truncated by the overlying Mesozoic sedlments and

(3) the Bedourie Block where Upper Cambrian Chatsworth Limestone (presumably
the'eouivalent.of Georgina'Limestone) was intersected below.the Mesozoichcover_
in The Brothers No. 1 Well (Pls. 7 § 9).

The map also shows three closed antlcllnal structures ‘north of: 24° S;
these could form 1mportant traps for petroléum: one was dr111ed by Ethabuka
No. 1 Well in which gas was encountered, the other two, show1ng -much larger
closures,'are based on insufficient and poor data.

The seismic sectlons show several reflection events shallower . and
deeper than, and most conformable with the Coolibah Formation reflectlon,.ana
suggest that the_structure on the map (Pl. 6) is representative of that of
most of the Palacozoic sequence. o V -

Only one of the deeper refleetions,‘which is the:strongeSt and most
widespread-in the surveyed area, can be followed along the traverse TA (Pl. 8)
oh-to the northeaétern-flank of the syncline. Though it has been suggested by
Alliance (1974) that it corresponds with the Ninmaroo Formation it was not
'penetrated by Ethabuka No. 1 Well, nor tied to the outcrops to the northeabt.
The interpretation of still deeper events is compllcated by the presence of
multiples that Jones § Robertson'(1967) showed can be attenuated by the use of
Vmultlple fold recordlng technlques. The steeply northeast-dipping events seen

'at times: greater than 3. 2 s on trayetee BF, and at tlmes ‘greater than 2.0 s

‘on’ treverses AX and AK, have been suggested as representing a horizon w1th1n
the Proteroioictsequence but the Seismic’data are not~suffieient‘for a
reliable:. interpretation. - ' | | | |

. The seismic ‘reflectors plotted in Plate 7 do not support the south-

"eastern thickening of sedlments indicated by the information from the Netting

Fence No. 1 and Ethabuka‘No.'l'Wells. This, however, méy be because the seismic

data are avallable only for the Ethabuka No. 1 Well area, the lower reflector-
(? Gcorglna Limestone) is based on poorer quallty data, and tlie same velocity

function (curve B in Plate 10) was used to obtaln depths over the mapped area.
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As most of the selsmlc traverses on the southwestern flank of the

[ sync11ne ended before the faulted margln was reached, the available seismic data _

are not" adequate for studylng the nature and .structure of the Tbomba Fault

and the adJacent sediments.
It is apparent from- the foreg01ng Teview that the follow1ng addit-

_ 1ona1 1nformat10n is requlred

- “:The nature'and=structure of the Lower Palaeozoic sediments and the
'~ underlying basement, o _ ' . B
- The variation-in thickness and character of the Palaeozoic sediments-
-and the basement.along the axis'as:well as across the flanks of the
syncllne,_ » o
- 'The nature and structure of the Toomba Fault along. the ‘southwestern
margin, and of " the adJacent sedlments, ' '
.2 .Ties between the previous seismic work, wells and- outcrops for

‘correlatlon of selsmlc reflectlons with lithological horizons.:

It is considered that further seismic work using multiple—fold

coverage and digital recording and proce551ng technlques would help provide

. the addltlonal information.

OBJECTIVE AND PROGRAM

The overalliobjectiVe of the proposed seismic and gravity survey in

the southeastern part of the Georglna Basin is to obtaln more definite 1nfor-

'matlon (than was prov1ded by the earller surveys) on the thlckness and structure
.of the Lower Palaeozoic sediments in the Toko: Syncline, and the nature of .

«its southwestern margin, (the Toomba Fault.)

In partlcular, the obJectlves of the proposed survey are

= to- obtaln good qual1ty reflections, free from multlples, from the
Cambrlan sectlon and the deeper horizons in the syncline,

- to obtain good quality data in the vicinity of the Toomba,Fault
zone, o ' ' . . o

- :s to provide ties hctwccn the cxploratlon wells, thc prcvious seismic

. traverses and rock-outcrops on the flanks_ot the syncline.
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‘In order to achieve these objectives, the following field work ‘is

‘planned:
E i ‘Some experimentation to determine optimum seismic recording
. parameters. ' _
- 'Six-fold reflection recording along treverses shown in Plate 2; the

rough order of recording is indicated by numbers on the traverses,
the lower priority traverses (broken lines) will be recorded only
if the results warrant it and if the time permits. This is to
. obtain good quality data in:key.areas'where'nofseismic_data ekists,
and where the qualitybof the data from’preyious'seismic surveys 1is
poor. | , _
" 'Expanded spread recording to obtain velocity information in_two'areas,
one on the eastern fiank of the syncline where the total Palaeozoic’
-section is thin and shallow, and the other in the EthabukafNo. 1.
area where the section is. thick and deep. This will also help in
identifying the multlple reflectlons and their removal durlng the

proce551ng of the data.

L= Gravity observatlons at 1 km intervals. along the seismic. traverses

toeallow combined seismic and gravity interpretation.

801sm1c data rccordlng in the field will be done u51ng multlple
covcrage and digital recording techniques. The proposed. personnel and equip;
ment are llsted in Appendix 1. The data will be processed by Geophjsical
Serv1ce International on contract. '

o The shot and geophone patterns ‘will be generally the same as those
used by prev1ous seismic surveys in the area (see Table 2 for details). "In
poor reflection areas, however, some experimentation will be required. to
deteimine the optimum patterns. The geophone spacing isAplanned.to be 41 m
~or 82-mj the smaller epacing in areas where the.key reflectiens are shallow .
'aﬁd in'the fault zone, and the larger‘whefe the'key feflecﬁions are deep.” It is

expected that’ sultable cables will, be avallable -during the 5urvey to record
‘48 channels of seismic data. ' ' ' _
The f1e1d party is expected to leave Canberra in early June, carry
out the field opcrations from late June to carly November, and return to. head-
' quartere-ln carly’ Dccembc1.. The proposcd program which ircludes about 250 km.

_of reflection traverses, two expanded spreads and some experimentation, is
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cbnside?ed reaéoneble for the time available in the field, considering the
remoteness of the survey area, the’difficultieseexpetted in traversing- across
fhe sand-dunes, aﬁd the poésibility of rains hahpering the operations from
0ctober and novomhcr | R S '

' The GSQ propose to dr111 a fully cored 914 .m deep stratlgraphlc
hole dn'the northeastern flank of the synellne to investigate the Lower

Palaeozoic sequence and'thefbasement, and to provide lithological identific-

-atlon of deeper reflectlons. Thc hole {(No. 1, Pl. 2) is‘to be drilled-in an

area where 1t is estimated to penetrate through about 40 m of Cretaceous

and about 840 m of Cambrlan sediments into the Proter0201c basement rocks.

. Seismic work on the northeast extension of traverse TA will preeede'the drilling

in order to locate a site which is free from sfructuralfcomplications, and
where good reflections a:eipresent.: o ": o :‘ .
‘Geological Braneh BMR'propose to drill a few shallow (300 m) strati-
graphic’ bores 1n the syncline area; one of which (No. 2, Pl. '2) may be con-
nected by seismic traverse if it is con51dered to be. helpful in the llthologlcal
1dent1f1cat10n of the reflectlng horizons. '
1t is expected that the proposed survey u51ng multlple fold coverage

and d1g1ta1 recording and processing techniques should help provide the:

_1nformat10n required to evaluate the true petroleum potential of the Toko

Syncline area. Presence of suitable structural and stratigraphic traps, if

" revealed by the eurvey; would greatly enhance the prospects of finding

commercial quantities of petroleum, as significant amounts of gas have already

been discovered in the area.
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W. Anfiloff (part-time)
A. Nelson (GSQ) .
ObserVer : . - J.C. Grace (part-time) _
' | G. Jennings(part-time) l
Asst. Observer - - " C..Allen :
Party Clerk - , S. ‘D'Arcy l
Shooters : R. Cherry ,
' L L. Rickardsson .
Mcchanic EE . McIntyrc B .
Cook e : - 1 _
Cook's Assistant ' - 1 .
Wu'gcs lands s 11 S
Drillers A.  Zoska ) . .
[. Lodwick ' ) _ , '
K. Reine ) VTechnbAlogy ; : '
7 ‘ - K. Huth ) ‘Sectiqn' _‘ S '
_ Wa_ge's Mechanic J. Keyte y - l
'Su'rv._eyor - | - Australian Survey Office,’ '
Surveyor's Assistants . Dept. of Administrative . I
S Services.. .,




Eguigment'

' Recording system

_Cameras -

Switch Gear
Radio Firing Unit .-

CabIeS: 24 channel

48 channel

weathering
' Geophones

Transceivers

Grévit? Méter
Micro Barometers
Recordiﬁg Truck
Shopting'Truck
_‘Workéhop'Truék |
V_Fiat Top Trucks
Watgr Tankeré .

: Storeg Truck
'Gébbhone Carriers.‘
 Per§onnéi Carrie?s:
Drilling Rigs ‘
Drill -Tankers
'Offiée éaravan7
Kitchcn_Carnvaﬁ

' Ablutidns.ﬁaraQan

“Explosives Magnzine

extender, 48 channél_

. =25-

TI DFS-IV

'SIE TRO-6

Geospace 1801

I/0 Rota-Long

I/0 R.F.U.

SCG-5, 18x265 m -
3x530 m (on order)
: 2x2i00 m (on order)
- 2x146 m
GSC 20D 8 Hz (1280)
CODAN 6424 SSB (4)
PYE CAMBRIDGE FM 100 (8) or
' equivalent
1 Wofden

2

International 3 tonnc 4x4
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- International D1610, 3 tonne 4x4(2)
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_Land‘Rover;.L.W,B. (3)

Land Rover, S.W.B. (3)
Mayhew 1000/Mac Trucks (3)

A.E.C. Militant (3)

1'4~whee1 

i 4-whecl
1 4-whecl

1 4-wheel



Equipment (Continued)
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. Generator Trailer -

_Géneral Purpose Trailers
Drill Trailer
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- -2-

-1 4-wheel
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