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THE BUREAU OF MINERAL RESOURCES GEORGINA BASIN
CORE DRILLING PROGRAMME

SUMMARY

The Bureau of Mineral Resources Core Drilling Programme
in the Georgina Basin was drilled by ,W.L. Sides & Son Pty Ltd.,
using a Failing 750 rig. Operations commenced on the 27th

February and were successfully completed on the 26th December
1962. • The maximum depth of any hole was approximately 750 feet.

The total footage in 19 holes was 8,030 feet; from this, 5,150
feet of core.was recovered.

The programme Was designed:

i) to prove the nature and  possible extent of Georgina Basin
sediments to the west of known outcrop, under Quaternary and
Tertiary cover;
ii) to obtain fresh_ma_terial from carbonate sequences
(potential source and reservoir beds for petroleum and water
supply in the region), which in outcrops are weathered and poorly

exposed.^\

The discussion of the preliminary results of the drilling
(prior to detailed petrological and palaeontological work) has

been grouped into 7 classes according to the specific purpose of
individual holes i.e. •

I and VII: to determine the western and north-western
extensions of Georgina Basin sediments under Tertiary and
Quaternary cover. Grg. 1,2,5,15,15A, 17 and 18.
Sandstone, limestone and siltstone ag efound under the younger

0-4
cover, Wh-ieh were fossiliferous in Grg. 1,5,18 9.15, and 15A;

No. 18 proved an extension of the Georgina Basin up to at least

40 miles from the most westerly outcrop.

II: to determine the litholo ical succession in the Lower

Upper Cambrian Arrinthrunga Formation. Grg. 7 & 8.

Subsurface material included limestone with numerous inter-
calations of red, brown and purple calcareous siltstone. These

highly coloured rocks have been found only rarely in outcrop and
represent the concealed intervals in outcrop sections of the more

resistant limestone and dolomite beds.

III: to determine the litholoo -ical succession in the Middle
Cambrian Arthur Creek Beds. Grg. 6.
The core lithologies were essentially similar to those recognised

in outcrop. Petroliferous odour, although prevalant,^was v
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intermittent below 75 feet. The rocks were increasingly

indurated by silica below 600 feet.

IV: to determine the lithological succession in the Upper

Cambrian - Middle Ordovician secaglaces. GrEt_la.
A fossiliferous section of blue grey shale and coquina of the

Middle Ordovician Nora Formation was recovered. Below the Nora
Formation and the predominantly sandy Lower Ordovician Kelly
Creek Beds, the Cambro-Ordovician Tomahawk Beds were composed

of a higher proportion of sand to carbonate than was found in a .

measured section 12 miles to the SSW.

V: to determine the age and lithological sequence of

Undifferentiated ?Lower Cambrian - Lower Ordovician dolomite and

Cambro-Ordovician Ninmaroo Formation dolomite. Grg. 3,3A,49999A,

11 and 14. All but Grg. 4 remained in dolomite throughout; and

no fossils or other recognised stratigraphic units were
definitely identified. Grg. 4 encountered 30 feet of limestone

at 600 feet and the core as a whole, showed a marked resemblance
to the lower Upper Cambrian Arrinthrunga Formation.

1.•^ ,Grg. 11, 9, 9A and 14 recovered a uniform section of
dolomite but certain lithologic features have been observed
(presence or absence of pelletal rock, oolites, glauconite, non-

carbonate component - especially red and green siltstone.-
undulate, convolute and broken bedding, scour and fill and
intraformational conglomerate) which may help to determine their

environment of deposition, and indirectly, their age. At the
present stage of study, Grg. 9 and 9A are compared with the

?Lower - Middle Cambrian Camooweal Dolomite and Grg. 14 is
compared with the Grg. 4 section and the Arrinthrunga Formation.

Grg. 11 was spudded in fossiliferous dolomite of Upper Cambrian-

Lower Ordovician age and no significant lithologic change was
encountered in the hole.

Asphaltic residues were observed in vuggy dolomites in

the interval 560 - 680 feet of Grg. 14.

VI: to determine the subsurface lithology of the ?Lower -

Middle Cambrian Camooweal Dolomite Grg. 16.

70 feet of dolomite was present in the hole, overlying 200 feet
of pellet, oolitic and bioclastic limestone which resembles
outcropping Middle Cambrian rocks nearby.
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INTRODUCTION

The Georgina Basin is an area of 108,000 square miles

containing Lower Palaeozoic sediments; it is bounded by

Precambrian sediments, metamorphics and intrusives which crop out

at the south (Harts Range and Field River area), east (Cloncurry

Mt. Isa area) and central west (Davenport Range) margins. Its

south-eastern and north-western extent is .covered by Mesozoic

rocks; it includes the contiguous Barkly 'Basin', in the Barkly

Tableland, the Undilla Basin to the north-east, and the Oban •

Basin to the east (Fig.1).

The core drilling programme was proposed as a sequel to

systematic mapping by the Bureau of Mineral Resources from 1957

to 1961. During the mapping, it became evident that a proper

assessment of the geology was hampered by certain physiographic
and weathering characteristics of this region. These were:

i) widespread sand and deep soil cover over much of the

region, .
ii) lack of exposed section in large areas of flat lying or

shallow dipping strata in areas of low topography,

iii) ferruginisation and silicification of much of the outcrop.

As this has hampered. the assessment of the petroleum and

water supply potential of the basin, a Shallow core drilling

programme was envisaged which would:

i) penetrate the sand and soil cover, and recover sufficient

section of the underlying bedrock to allow correlation with

known outcrop geology; s

ii) supply fresh sub-surface samples from the Lower Palaeozoic

formation which may contain source or reservoir beds for
petroleum, and to establish aquifers in areas not fully watered;

iii) sample sections of formations including hard and soft

rock, where the soft rocks do not crop out.

The scope of the programme was determined by two qualific-

ations:

a) Maximum dJpth of any hole to be 750 feet.
b) Coring should be as continuousas practicable.

a) It was expected that coring to 750 feet would suffice

to penetrate Tertiary and Quaternary cover and to recover
sufficient section to allow correlation with outcrop, and still
Amiain the capacity of a drilling unit economic for this type of
programme.
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b) Continuous coring was considered necessary to:

i) obtain as much solid subsurface material as practicable

for analyses of the reservoir characteristics of the rocks,

especially of the carbonate rocks, where the understanding of

both the intergranular and the fracture porosity poses special

problems.

ii) facilitate recovery of the maximum amount of macrofossil

material and detail of sedimentary structures which are major

factors in the interpretation of the geology of this region.

A maximum of 16 .sites was proposed; two holes were later

relocated because of projected deep stratigraphic holes in the

area(to be drilled in 1968) one because of access difficulty.
Two of these were designated as Grg. 17 and Grg. 18; sites

Grg. 10 and Grg. 13 were not drilled. Eventually 19 holes were

put down in 16 locations; additional holes were drilled near

three of the original sites for supplementary information.

Drilling commenced on 27/2/62 and was completed on
26/12/62;. operations were suspended from 31/5/62 to 8/7/62 on
'the contractor's request. Grg. 4, 11 and 17 were left open for
development as water bores for stock, the remainder were plugged

with cement.

Approximately 5,150 feet of core was recovered and this
has been stored at the Bureau of Mineral Resources Core and
Cuttings Laboratory, Fyshwick, A.C.T., awaiting detailed

petrological and paleontological examination. A representative
sample of the cores from Grg. 9 and 9A-14.^been forwarded to
the Queensland Geological Survey.

The core was examined on site using hand lens and low

power binocular examination of fractured, polished and etched

surfaces; simple chemical tests, i.e. 10% hydrochloric acid for

limestones and 10% hydrochloric acid and potassium ferricyanide
for dolomites, were carried out.

Officers engaged in the core logging were:

K.G. Smith (Supervising) 27/2/62 - 15/4/62

E.N. Milligan 27/2/62 - 22/6/62; 8/7/62 - 26/12/62
(Supervising, 15/4/62 - 22/5/62; 8/7/62 - 26/12/62)

G.A. Brown 9/3/62 - 31/5/62
(Supervising, 22/5/62 - 31/5/62)

J.M. Drummond 27/2/62 - 14/3/62

P.J. Jones 22/5/62 - 31/5/62
A.R. Lloyd 8/7/62 - 30/10/62

N.E.A. Johnson 26/10/62 - 26/12/62.





5.

The programme was envisaged primarily to recover a wide

. range of the fresh lithologies of the Lower Paleozoic zediment-

•ary rocks which could not be examinrd in outcrop. The detailed

• analysis of these lithologies is being undertaken in a joint

study by the Bureau of Mineral Resources and the Institut.

..Francais$ du Petrole. The Paleontological Section of the
Bureau of Mineral Resources is starting a detailed study of the

faunas recovered in the core. The purpose of this record is to

outline the nature and extent of the coring programme and the

background of geology which preceede ,d it; the results and

discussions recorded here are purely preliminary observations

of the,stratigraphic implications and are included in order that

advance information is available for consideration by groups

currently interested in the geology of the Georgina Basin.

The information given under the heading of 'Geological

Background' is taken from work done by officers of the Bureau of

Mineral Resources which is recorded in publiOations and MSS
listed under the heading' 'Previous work'; no new concepts are

advanced under this heading by the present author.
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WELL HISTORY

The well histories are summarised in Table 1; a more

detailed account is included in the logs of the individual wells.
1-
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GEOLOGY

The core-holes were spaced over a wide area that shows
locally, different geological aspects (Fig.2). For this reason,
the treatment of the geology is grouped according to the reasons
for drilling the particular holes. These groups are as follows:

To determine the rock types of the westward extensions of
the Georgina Basin sediments, which lie under the widespread sand
cover in this region.

Grg. 1, 2, 5 and 18.

II To determine the lithologies in a section through the
lower Upper Cambrian Arrinthrunga Formation.

Grg. 7 and 8.

III To determine the thickness and lithology of the Middle
Cambrian Arthur Creek Beds.

Grg. 6.

IV To determine the relationship of the Upper Cambrian -
Lower Ordovician Tomahawk Beds (sandy facies) and Ninmaroo
Formation (carbonate fades) in the transition region.

Grg. 12.

V^To determine the subsurface nature of a widespread 'sheet'
of carbonate rocks ranging from Lower Cambrian to Lower Ordovic-
ian, in age which form most of the outcrop in the central
Georgina Basin.

Grg. 3, 3A, 4, 9, 9A, 11 and 14.

VI To determine the subsurface nature of the northern
(Barkly Tableland) extensions of this carbonate 'sheet'
(Camooweal Dolomite.) (dpik, 1956) and any underlying rocks.

Grg. 16.

VII To determine the rock types of the north-western
extensions of the Georgina Basin sediments, which lie under an
extensive cover of sand and alluvium in this region.

Grg. 15, 15A and 17.

GRG. 1 9 2 9 5, AND 18.

Previous Work

The regional work of the Bureau of Mineral Resources in
this area (and references to earlier workers) is given by Smith,
Smith, Woolley and Pulley (1960); Smith, Vine and Woolley
(1960); Smith and Vine (1960); Smith, Stewart and Smith (1961)1
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Smith, Vine and Milligan (1961a & b); Smith and Milligan

(1963 a & b); and Smith, (1963). Reconnaissance geology has been

carried out by Opik (1956), Casey and Gilbert-Tomlinson (1956),

and Joklik (1955). Additional observations were recorded by

Condon (1958 and 1961).

Geological Background

The outcrop in the central western region of the Georgina

Basin shows an asymmetrical north-west trending syncline (Dulcie

Syncline) with a steep south-west flank (Fig.3), The final

tectonic phase occurred in late or post Devonian times.

On the south flank, the known Palaeozoic section includes

1400 feet of Lower Cambrian sandstone, siltstone and dolomite

with dips up to 60 degrees, overlain by at least 600 feet of

Middle Cambrian limestone and sandstone (Arthur Creek Beds), up

to 3,000 feet of lower Upper Cambrian limestone and dolomite with

rare sandstone intervals, (Arrinthrunga Formation) which are in
turn overlain by at least 800 feet of sandstone, with some

Tomahawk Beds and less than100 feet of
dolomite of the Upper Cambrian - Lower Ordovician/oolitic iron-

stone and ferruginous sandstone of the Nora Formation. Lying

unconformably on these is 1700 feet of Devonian fresh water

sandstone (Dulcie Sandstone).

On the north flank of the syncline, the Dulcie Sandstone

is underlain by the Tomahawk Beds and in part, the Arrinthrunga

Formation. The .beds immediately underlying the Arrinthrunga
Formation do not crop out; the next.oldest beds seen are the

lower Middle Cambrian Sandover Beds which crop out some ten miles

to the north, and dip South, off the flanks of the Lower Protero-

zoic basement forming the Davenport Range.

The Dulcie syncline has a known extent of about 120 miles,

along its axis, but only in the south east corner is the full

sequence exposed. North west of this, the Dulcip Sandstone, the

Tomahawk Beds, and to the north, the Sandover Beds are the only

definite Palaeozoic sediments exposed.

The purpose of Grg. 1, 2, and 5 was to penetrate the sand
cover and establish the nature and extent of pre-Tomahawk and

post Proterozoic sediments on both flanks of the syncline. Grg.
18 was sited even further to the north west, some 40 miles along
the projection of the synclinal axis from the most westerly
Palaeozoic outcrop in order to prove any extension of these

sediments in this direction,

4



Quaternary sand.
2

(915') Limestone; pink, blue, SilBtone; chocolate,

green, grey, red, brown and purple, inter-

laminated with Calcarenite; pink. Fossil
at 173'.

(4-5") Limestone; and calcarenite grey, oolitic,

sandy, Sandstone; buff, green; Siltstone;
black and blue-black.

(60') Sandstone; buff, grey; Limestone; silty,
oolitic, chocolate.

(20') Limestone; grey, brown, two tone in grey

and pink, oolitic. Calcarenite; brown,
grey, Siltstone; sandy, chocolate, red.

Intraformational limestone breccia.

Grg. 5. (Elevation 1240')

(Barometer determined)

- 176'
170'- 265'

265'- 370'

370'- 430'

430' -450'

Results:

Grg. 2. encountered unconsolidated and friable sands,

possibly Dulcie Sandstone, which prevented the recovery of useful
core, and the hole was abandoned at 354 feet.

Grg. 1 and 5. penetrated a lower Palaeozoic section of

sandstone, siltstone and oolitic, pelletal and aphanitic lime-
stones.

Summary of the Logs:

Grg. 1. (Elevation 1450')

(Barometer determined)

0^118' Quaternary sand and Tertiary Limestone.
118'- 156' ,(38') Sandstone; grey, green red, interbedded

with siltstone, grey, green and pink.
156'- 185' (29') Sandstone;and siltstone; green and grey,

interbedded with limestone; green grey;
oolites.

185'- 210' (25') Limestone; grey, brown, red, oolitic, with

siltstone; grey, brown, green. Fossil at
208'.

Palaeontology:

Sections of the core have been examined by palaeontologists
of the Bureau of Mineral Resources; P.J. Jones reported:"Grg. 1.
207' 8" - 208' 8": Organic remains include ^ a complete
dorsal valve of the phosphatic brachiopod tentatively referred

by Dr. A.A. Opik to Linnarsonella Walcott 1902 ^ The presence
of the Upper Cambrian brachiopod Linnarsonella indicate that 9
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this bore has penetrated Upper Cambrian sediments".

J. Gilbert-Tomlinson examined fossils from Grg. 5 and

reported "Grg. 5. 177' 3": ..... the trilobites are represented

by free cheeks, and are not generically determinable. Their

structure suggests they are not older than Upper Cambrian . The.

interval 174' 6" - 175' 6" contained trilobites with free cheeks,

thoracic segments and a possible hypostome. They may belong to
the same form as that in 177' 3". "

Sections of the core have been treated and examined for
the presence of conodonts, with negative results.

Discussion:

Parts of the section recovered by these two bores show

definite lithological similarities and are provisionally

considered to be part of the same overall sequence, by lithologi-
cal comparison and from the meagre palaeontological evidence
available.

The sequence has not been recognised in outcrop and no

definite stratigraphic position can be assigned to it at present.
The factors considered in the present assessment of its position
are as follows:

i) Palaeontological evidence suggests an Upper Cambrian age
for at least part of the section in the two holes and no uncon-
formities have been recognised in them.

ii) Two, and possibly three Upper Cambrian formations are

recognised in outcrop in the region. These are a) - The
Tomahawk Beds, b) 7 the Arrinthrunga Formation, and c) - a poorly

exposed sequence of interbedded sandstone, dolarenite, algal and
oolitic dolomite and limestone which underlies, in part, fossili-

ferous Upper Cambrian sandstones, and which outcrops in a region

20 to 30 miles north-west of Grg. 5; these rocks have been

provisionally included in the Tomahawk Beds on the Barrow Creek
1:250,000 sheet, by Smith and Milligan (1963b).

a) On purely lithological grounds, the sequence penetrated
by Grg. 1 and 5 has little similarity to the Tomahawk Beds which
in the vicinity, are predominantly sandstone with minor dolomite,
and are commonly highly glauconitic and richly fossiliferous.

b) The core holes were spudded_ along strike from outcrop of
Arthur Creek Beds and the Arrinthrunga Formation. The Arrinthr 7

unga Formation, contains little sandstone, apart from the

conspicuous Eurowie Sandstone member, and in outcrop it seldom

shows the vivid colourations frequently observed in the core
from Grg. 1 and 5. Some lithologic similarities are apparent,
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however, particularly the frequency of oolitic and pelletal

beds and introformational breccias. Also, subsurface material
from Grg. 7 and 8, drilled in the Arrinthrunga Formation to the
east, included highly coloured rock similar to that in Grg. 1

and 5. A somewhat more negative comparison is the dearth of
fossil material, a fact common to both the Arrinthrunga Formation

and the two core-holes.

c) Little can be said about the third unit under discussion,

due to the limited knowledge of its extent and stratigraphic

position. However, it is known to contain interbedded sandstone

and siltstone, and oolitic and pelletal carbonate rocks, and to
partly underlie fossiliferous Tomahawk Beds.

It is possible that this third unit is a lateral equiva-

lent of the Arrinthrunga Formation (and in part, to the sections

in Grg. 1 and 5). However, certain outcrops of unit three rocks

are similar to sandstone interbedded with siltstone, which crop

out on the south flank of the syncline, some 60 miles north-west
of Grg. 1. The sandstone is richly fossiliferous and contains
a fauna correlated with that of the Tomahawk Beds.. Anything
but a tentative correlation is therefore premature at present.

Grg. 18 9 after penetrating 305 feet of Quaternary and
Tertiary cover, encountered 10 feet of green grey dolomitised
?oolitic calcarenite with micaceous siltstone interbeds, before

it was terminated due to caving in the hole. A brachiopod
recovered from this interval was recognised by Dr. A.A. Opik as
having a structure characteristic of an age no older than Upper

Cambrian.

The section recovered from Grg. 18 is too thin to allow

close stratigraphic comparison, but the presence of fossiliferous

sediments of this age and type, some 40 miles north-west of the
most north-westerly outcrop of Palaeozoic rock, is highly
significant in the delimiting of the western limits of the

Georgina Basin.

GRG. 7 AND 8.

Previous Work:

Regional coverage of this area has been done by Smith

et al.; the records of this work are listed under group I.

Geological Background:

The stratigraphic position of the Arrinthrunga Formation

was established by Smith and co-workers as lying above the

Middle Cambrian Arthur Creek Beds and below the Upper Cambrian -
U



Lower Ordovician Tomahawk Beds. Four broad units were recognised

in the eastern and northeastern part of the Huckitta 1250,000

Sheet area. Grg. 7 and 8 were sited in order to recover a
representative range of the lithologies of the lower two of these

four units) The lithologies of these units recognised in outcrop

were: (Smith, Vine and Milligan, 1961b, p, 30):

" (2) blue oolitic limestone, blue algal limestone, thin

quartz sandstone, and numerous concealed beds (blue-grey silt-

stone has . been obtained in several water bores).

.(1) (at the base)hard brown dolomite, sandy dolomite".

Both holes were spudded in unit (2); Grg. 7 in the lower •

part, and Grg. 8 where it was hoped that most of the hole would
be in beds higher in the sequence. (due to poor exposure and

consequent lack of knowledge of possible down-faulting it was not

possible to be certain of this).

Results:

Grg. 7. spudded in the lower section of unit (2),
encountered unit (1) at 465 feet, and drilled 290 feet into it.

Grg. 8. The hole was abandoned due to technical diffi-
culties at 295' ) so that a complete section was not obtained.

However, sufficient core was recovered to show that a lithology

distinct from any encountered in Grg. 7. was present.

Summary of the Logs:

Grg. 7.

6 - 465' Limestone . and siltstone. - almost equal amounts,

interbedded and intergrading.
Limestone, aphanitic to silty, grey, brown and

greenish Siltstone, calcarezus, - very calcarexpual,
grey, green grey, blue grey, 'brown, red and

chocolate. .
occ. Intraformational breccia, minor sandstone at

110-120', 160-180', 265 -280' and 445 -465'.

465' - 520 (55') Dolomite, aphanitic, to crystalline, grey and
brown, often silty, Minor siltstone,  black.

520' - 755' (235') Dolomite, as previous, with dolarenite and
pellety dolomite.
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Grg. 8.

12' - 88' (76') Limestone and calcilutite; silty, grey to

pink. Siltstone; green and grey.

88' -295'(207') Limestone and siltstone, as above with -

Calcarenite; sandy and oolitic, pink and grey.

Palaeonology: 

No fauna was seen during the logging; detailed examina-
tion for macrofossils is pending and samples are currently being

treated preparatory to examination for conodonts.

Discussion:

The lithologies encountered in Grg. 7. were readily
referable to units (1) and (2) in outcropping Arrinthrunga
Formation; the lithologies in Grg. 8. were readily referable to
those of unit (2). The distinctive sandy oolitic calcarenite

was not present in Grg. 7 and may provide a basis for finer

lithologic subdivision. Assuming no significant facies change
occurs between the sites, it follows that the Grg. 8 section is
indeed higher stratigraphically than Grg. 7, as the dips observed
in outcrop indicate.

GRG. 6.

Previous Work:

Regional coverage of this area has been done by Smith et
al.; the records of this work are listed under group I.

Geological Background:

Smith and co-workers, in Smith, Smith, Woolley and Pulley,
(1960 1 pp. 36-39 and fig.?) and in Smith, Vine and Woolley,
(1960, , pp. 21-28, figs. 9, 15, 16, and 17) estimated the extent
and thickness of the Arthur Creek Beds.

The sequence in the vicinity of Grg.6, consists of 100 -

200 feet of grey, white and yellow, medium to fine grained sand-
stone with minor limestone and rare dolomite, overlying and in

part lensing into poorly exposed blue fossiliferous limestone
estimated to be about 250 feet thick. Twenty miles to the west,

blue-black limestones and shales have an estimated thickness of
400 feet.

Fossils from the upper sandstone sequence ame of the
itre

Arthur Creek Beds 4 upper Middle Cambrian in age; the blue lime-
stone contains fossils of middle Middle Cambrian age. Due to age

and lithologic similarities to limestones of the Sandover Beds,
which produced wet gas in the Cherry Creek (Discovery) water

bore on Ammaroo Station, about 100 miles to the north, (Mackay



13.

and Jones 1956) the Arthur Creek Beds are considered to be

possible source beds for petroleum. The hole was spudded along

strike from the base of the sandstone sequence in order to

penetrate the limestone at a known stratigraphic and lithological

reference point.

Results:

SumilL111_21_IL2_12E :

23! - 28'^Sandstone; buff, yellow.

28' -340'^Calcarenite; fine grained and calcilutite; grey,

dark grey; equal amounts interbedded.

mainly Siltstone; grey, calcareous, to very .

calcareous minor Sandstone; fine grained.

mainly Limestone; grey, silty to very silty.

mainly Siltstone; grey, calcareoila to very
calcareous; minor Sandstone; fine grained; some

Chort; lensoid.

Palaeontology:

Macrofossils were quite common and well preserved

throughout so that close control will be available when

palaeontological studies are undertaken.

Discussion:

The hole revealed a fairly monotonous section of dense,
grey, fine grained sediments which became increasingly indurated

below 600'. Throughout the hole, one lithology graded into
another. Petroliferous odour was noted from the core at 75 foot
depth and throughout the remainder of the hole. It is possible

that some of the fine grained sandstone encountered in the hole

might weather to the type of sandstone recorded in outcrep.-

GRG. 12.

Previous Work:

Regional coverage of this area has been carried out by

Smith et al. and recorded in Casey, Smith, Pritchard ot al.(1962);

Smith, Vine and Woolley .(1960); Smith and Vine (1960); and

Smith, Vine and Milligan (1961b).

Geological Background:

A number of stratigraphic units have been recognised in

the vicinity of Grg. 12. It was chiefly to resolve the relation-

ships of the lithologies in some of these units that this hole

was drilled.

340'- 440'

440'- 500'

500'- 68(C

The interpretation of this relationship by Smith, Vine q
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and Milligan, (1961b) is summarised below. The sedimentary

rocks outcropping near Grg. 12 are Upper Cambrian to Ordovician

in age, but the lithologic units are not readily correlated

with neighbouring units of the same age, owing to the scattered

nature of the outcrop in some critical areas. Three areas have

been delineated on the basis of the visible relationships of the

lithologic units seen in outcrop.(Fig.4.)

i) To the west, ( G - Ot.i) on the eastern margin of the

Huckitta 1:250,000 Sheet) the Upper Cambrian - Lower Ordovician

sequence is predominantly sandstone with some interbeds of

carbonate and siltstone. It has not been practical to subdivide

this sequence into formation in this sector and the name

'Tomahawk Beds' has been used.-

ii) In the central (Tarlton Range) sector (G-Ot. 11), the

Tomahawk Beds include a considerable amount of carbonate rock and

a dominantly sandstone sequence at the top has been identified

as a separate unit, the Kelly Creek Formation.

iii) To the east, (G-On.^the Tomahawk Beds grade

laterally into an almost completely carbonate sequence, the

Ninmaroo Formation, from which the Kelly Creek Formation can
again be readily distinguished;

. A diagrammatic representation of this relationship has
been advanded in Smith, Vine and Milligan, (1961b Fig.3, facing

p. 12) and is presented below Pig. 5)(with the effective position
of Grg. 12 added).

ng.5

I .
Tarlton

Grg.I2 Range

TOMAHAWK
BEDS

KELLY CREEK FORMATION

NINMAROO FORMATION

ARRINTHRUNGA FORMATION

Diagrammatic Section Through Upper
Cambrian and Lower Ordivician rock units

(After Smith, Vine ond Milligan 19F,I )

Bureau of Mineral Resources, Geology and Geophysics .^June 1963 To accompany Record 1963/86 . F 53/12/1
JK
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Grg.12 was expected to give also, further information on
the structure which has resulted in the occurrence of the Middle

Ordovician Nora Formation in subsurface in Tarlton No:2 water bore,
when the base of this formation is exposed in outcrop in the scarp
of the Tarlton Range, four miles to the wc3t.
Results: 

Grg.12 was sited in the Ninmaroo - Tomahawk central sector
(G Ot.ii): it recovered approximately 90 feet of the Nora Formation,
220 feet of the Kelly Creek Formation and 430 feet of Tomahawk
Beds.

Summary of the Log:

(1
With comparison with Limestone Creek - Camel Creek
eds

Tomahaw section, South Tarlton Ranges. )

Grg.12.^ Limestone - Camel Creek.

(after Smith & Vine, 1960, p.17.)

^

0 - 11'^Quaternary

^

11 - 92'^chiefly Claystone 
some Coquinite,  -

NOra Formation,

92 - 325' chiefly Sandstone Kelly Creek Formation
fine-medium grained
Kelly Creek Formation

325 - 755' Tomahawk Beds 
125' of chiefly

Dolomite: 
coarse, crystal
Glauconit .e. ool - .-
ites, some
dolarenite and
Intraformational 
conglomerate. 

90' of chiefly SOft-
stone, grey,
dolomitic.

73' of Limestone, grey, oolitic.
Intraformational conglomerate
glauconite, some buff silt-
stone.

85' of interbedded Sandstone,white
porous and Siltstone; green,
and thin, coarse grained
calcarenite.

of Calcarenite, coarse grained
limestone; oolitic,  sandstone,
thin, porous and siltstone; 
green.

85' of chiefly Dolomite 170 ,
as previous

130' of chiefly inter-
bedded Sandstone 
and siltstone Lsome
Dolomite,dolarenite, 
and intraformational
conglomerate.
Glauconite.

(base not exposed; fossilifer-
ous Upper Cambrian sandstone
unit known at base in other
localities).

( t,
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Palaeontology;

Macrofossils were observed throughout the core; this
material is currently being examined by the Palaeontology Section
of the Bureau of Mineral Resources.

Discussion: 

It is evident that the carbonate rich upper part of the

Tomahawk Beds that has been recognized in outcrop (below the sandy

Kelly Creek Formation) persists under the sand cover to the west

of the Tarlton Range. The dominantly sandy unit below this in the

Limestone Creek - Camel Creek section is also present in Grg.12.
Below this however, the section in Grg.12 shows a considerably

higher proportion of sandstone than the Limestone - Camel Creek
section.

The base of the Nora Formation in Grg.12 is about one

hundred feet below the base observed in the scarp of the Tarlton
Range one mile to the north-west, indicating that a warping or

down-faulting to the west or south-west has occurred, as was sus-
pected from the interpretation of the driller's log of Tarlton
No.2 bore.

GRG. 11, 9, 9A, 39 3A, 4 AND 14. 

These holes were designed to penetrate a poorly outcropping
of

area/principally dolomite rocks which extends over a large part

of the central Georgina Basin, and to demonstrate the presence of
any other rock types which might represent 'tongues' of strati-
graphic units known from outcrops on the margins of this dolomite
area.

The extent of this dolomite is shown in Figure 6. It

extends north on to the Ranken and Camooweal 1:250,000 Sheet areas
and south, on to the Tobermory and Glenormiston 1:250,000 Sheet
areas, and the outcrop is generally unrelieved by other litholo-
gies.^It is for the most part unfossiliferaus, and, de to the
overall similarities of the lithologies represented, the positions
of the stratigraphic boundaries are not known.

The fossils known from the dolomite are of uppermost

Cambrian to Lower Ordovician age, but as their occurrence has been

recognised only in the southern and south-eastern region, the age
of the rocks in the central and northern seetors is in doubt. The
Sandover River 1:250,000 Sheet which occupies the centre of the

region, has not been mapped, even on a regional scale, so that
even the lithological boundaries are unknown in this area.

The dolomite of the northern sector (Camooweal Dolomite)
is believed by Randal and Brown (1962a,b, and c) and Brown(1962)

to be a time equivalent, at least in part, to fossiliferous Middle
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Cambrian limestones, but post Middle Cambrian to pre - uppermost

Cambrian rocks have not been recognised either from faunal,

lithological or spatial relationships.

The structure of this dolomite 'sheet' is only little

known. On the south and west margins of the 'sheet', the rocks

have dips up to 30 degrees, (and near some faults, vertical and

overturned dips),. In the northern sector, it is known that Middle

Cambrian rocks crop out at the same general altitude over an area

of 30,000 square miles. It is assumed then, that large scale
faulting is absent and, as observable dips are always shallow,

the regional structure is most probably of low relief. The

general interpretation of the regional structure is that a gradual
increase in section occurs from the' Middle Cambrian in the north

and north-cast to the Lower Ordovician in the south. It is
expected then that Grg. 4, 14, 9 and 9A spudded in rocks older
than those penetrated by Grg.11. In the west-central region, the

rocks appear to dip off the flanks of the Davenport Range at low

angles. The observed direction of dip near Grg.4 is to the south
and south-east, so that as Grg.3 and 3A were sited some miles to

the west of Grg.4, they were expected to encounter Palaeozoic
rocks older than those in Grg.4.

.Grg.11..

Previous Work:

Regional mapping of the Tobermory 1:250,000 Sheet, which
covers the region around Grg.11, has been done by Smith and co-

workers and has been recorded in Smith and Vine (1960), and Smith,
Vine and Milligan (1961b). Geological information on the Glen-

ormiston and Urandangi 1:250,000 Sheets to the east has been

recorded by Opik (1956b), Noakes, Carter and Opik (1959), Condon
(1958 and 1961), and dpik and Pritrhard (1960).
Geological Background:

Grg.11 was spudded near outcrops of fossiliferous Ninmaroo
Formation. It is not known which part of the Ninmaroo Formation

the hole penetrated, as the outcrops are poor, the nearby fossils

are Poorly preserved, .little section is exposed and the structure

is not well known. It was sited to recover a section of the
Cambrian-Ordovician Ninmaroo Formation representative of this

particular area, in order to determine the overall sandstone
carbonate ratio compared with that s in the better known region to
the south and south-west where the ratio may be as low as 1 : 1.

Extensive sandstone outcrop has been recorded to the north-
west of the site, but it is rare to the east and in the immediate
south.

11



18.

Results:
Summary of the Log

24 - 270' : 246 feet of Dolomite; aphanitic to crystalline;
mall and scattered sand component.

270 - 456' : 186 feet of Dolomite; as previous, pellety in pall,
and  Dolarenite; oceasional oolitic, with

rare glauconite. Some Intraformational

breccia and conglomerate.

Palaeontology:
No macrofossils were seen in the core during the logging:

more detailed examination for macrofauna and microfauna

(conodonts) is pending.

Discussion: 
The section cored included very little sand. It was not

expected to be comparable to the Tarlton Range sections which

are transitional to the Tomahawk Beds (and have been mapped as

such in Casey, Smith and Pritchard et al.,1962), but it shows
no trace of the extensive sandstone beds mapped to the north-
west of Grg.11 and has little resemblance to 840 feet of section

measured at a locality 45 miles to the south-east, on the west
flanks of the Toko Ranges, which contains (Smith and Vine, 1960,

p.17)i
"111 feet of very coarse grey blue grey calcarenite 

with interbedded qrtz sandstone.

115 feet of fine grained quartz sandstone; siltstElei

thick interbeds of calcarenite, intraformational

breccia and grey dolarenite.

131 feet of thick and thin bedded blue grey limestone  7

dolomite and oolitic limestone;

83 feet of fine grained quartz sandstone;

172 feet of grey coarse grained thi6k bedded dolarenite,

with concealed interbeds of soft rocks;
229 feet of quartz sandstone; with thin interbeds of

dolarenite, dolomite, and limestone."

or to descriptions of sediments mapped as Ninmaroo Formation

about sixty miles to the east, described by Noakes, et al.
1959, p.10), as "Sandy marl, shale, sandstone, with interbedded
hard bands of limestone and dolOmite",and by Condon (1958,p.10),

as fellows: "In the sediments of Bannockburn Hills, hard lime-

stone is a minor constituent. Hard dolomite is more common,
but dominant over both are soft bands of siltstone, fine sand-

stone and soft calcilutite".
1-0
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Grg.11 probably penetrated the Ninmaroo Formation where

either the overall proportion of non-carbonate to carbonate

material is radically different from the areas referred to above,

oo- the section represents a much expanded equivalent of only one

of the thinner predominantly carbonate units in these other

areas.
GRG 9 AND 9A. 
Previous Work:

The results of previous work have been recorded in Opik

(1956b), Noakes, Carter and Opik (1959), and Condon (1958 and
1961). Work on related areas, concerning the definition, and

stratigraphic relationships of the formations discussed below,

is recorded in Casey (1959),. Casey et al.(1960),and Randal and

Brown (1962a).

Geological Background: 
The Urandangi 1:250,000 Sheet has been mapped on a four-

mile scale by Noakes et al. who delineated two outliers of

Ninmaroo Formation, some tan miles east of Urandangi township,

which (Noakes et al., 1959 9 p.10), "...rests with a disconform-

ity on the Camooweal Dolomite...". The Cameoweal Dolomite was
considered to lie (p.6), "...between the known Proterozoic and

basal Middle Cambrian...", and to be "sub-Cambrian or Lower

Cambrian....",
Grg.9 was spudded in the southern of these two outliers

in order to recover a section of the lowermost Ninmaroo Ferma-
tion and the supposeP6derlying Camooweal Dolomite. When this

hole had to be abandoned due to technical difficulties, Grg.9A

was sited 140 feet topographically lower than Grg.9, and ten
miles to the south-west, to recover a continuous stratigraphic

section.
Results:^Summary of the Lbgs 

Grg.9 

4 - 270 feet : predominantly dolomite; aphanitic - finely
crystalline, light grey to white. Minor

dolarenite and dololutite.

270 - 373 feet : predominantly dololutite; light grey, with

rare sandy . lenses and intraformational breccia.

Grg.9A,
•

0 - 94 feet : Tertiary limestone and siltstone.
(equivalent to 140 - 234 feet - Grg.9)

94 - 130 feet : predominantly dolomite; aphanitic - finely
crystalline, light grey to white. Minor
dolarenite and dololutite.
(equivalent to 234 - 270 feet - Grg.9.)

130 - 420 feet : predominantly dololutite; light grey, with
rare sandy lenses and intraformational breccia.
(equivalent to 270 feet plus - Grg.9.)^4,4 •
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Discussion: 
No evidence of the disconformity (which was napped as

being approximately fifty feet below the site of Grg.9) was

found in the hole, and no clear evidence is visible from the log

as to why the hill forming the outlier should show a different

topographic expression to the surrounding plain and in fact to

'typical' Camooweal Dolomite outcrop over a wide area. However,
siltv

at 35.and 50 feet depths there are some/bands, and clay in the
bedding plane partings is common. It is possible that differen

tial weathering on thin, soft interbeds has resulted in the

preservation of conspicuous landforns.
The lithologies recovered in the core show little resem-

blance to the lithologies mapped as Ninmaroo Formation (sandy

marl, shale, sandstone with limestone and dolomite) in the south-

west corner of the Urandangi 1:250,000 Sheet, referred to by

Noakes ot al.(1959) and Condon (1958),but they do show resemblance

. to the descriptions of the Camooweal Dolomite by Opik (1956a),

and Brown (1962).
No age connotation is suggested for this lithologic

similarity. The regional dip is to the west and south-west

(Condon, 1958, p.10, and 1961, p.10), and it might be supposed

that the Urandangi outliers are the youngest Camooweal Dolomite

sediments in this region. The relationships of these outliers

to the fossiliferaus Cambrc-Ordovician Ninmaroo Formation to the

south-west is obscured by about twenty miles of Quaternary and

Tertiary cover. It is therefore not possible to postulate any

finer time limits for these rocks than to say they are probably

no older than Lower Cambrian and pre-Ordovician.

GRG. 3 AND 3A.

Previous Work: 
The regional coverage of the geology in this region has

been recorded by Smith, Vine and Milligan (1961a), and Smith and

Millfgan (1963a).
Geological Background: 

Grg.3 was sited in an area of no outcrop near the western

margin of the dolomite 'sheet' between outcrop of the fossilifer-

ous Middle Cambrian Sandover Beds to the west and outcrop of

dolomite with some sandstone and siltstone to the east, napped
by Smith, Vine and Milligan (1961a), and Smith and Milligan

(1963a).

The hole was abandoned at 206 feet, due to hard drilling ,

without having penetrated definite Palaeozoic rocks; a second
hole. (3A) was drilled 200 yards west to 245 feet. This hole was
also abandoned for the same reason, but 43 feet of apparently

el.A/
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unfossiliferous Lower Palaedzoic rock was recovered, which had

lithologies similar to those in the top 300 feet of Grg.4.

(The elevation of the hole was approximately 100 feet .above Grg.4).
The 'Lower Palaeozoic sediments in Grg.3 are therefore

provisionally considered to bele/1g t(the same sequence as that

in top third of Grg.4.

Results:

Summary of Logs.
Grg.3 

0 - 126 feet : Quaternary sand, gravel and clay.

126 - 206 feet : Tertiary limestone, sandstone and chert breccia.
Grg.3A.

0 - 125 feet : Quaternary sand, gravel and clay.

125 - 220 feet : Tertiary limestone, sandstone and chert.

220 - 243 feet : Lower Palaeozoic dolarenite and siltstone.

GRG.4 
Previous Work: 

The regional coverage of the geology nearby has been

recorded by Smith, Vine and Milligan (1961a), and Smith and
Milligan 1963a).

Geological Background: 

Outcrop is limited, but Smith and Milligan (1963a, p.8)^•
recorded "...low ridges -and - low outcrops of carbonate rocks
-which - continued eastward from Annitowa Homestead onto the

adjoining.Sandover River Sheet" to the south-west and south-east

of Grg.4.^Here (1963,p.9) a section of "....red and brown

friable quartz sandstone and weathered dolomite "- is overlain by-

"buff and light grey, fine grained limestone, oolitic limestone

and thin, soft . sandstone". The regional dip was low and to the

south. To the south-west of the Annitbwa Homestead, dolomite was
more abundant,and numerous beds of green and purple siltstone
were observed. The authors commented on the lithologic similar-

ities of those rocks to the top part of the lower Upper Cambrian
Arrinthrunga Formation which crops out to the south.

Results: 
Summary of the Log.

0 - 420 feet : chiefly pellet dolarenite and dololutite 

420 - 590 feet : pellet calcarenite and dolarenite.
(590 feet chiefly detrital carbonates).

590 - 620 feet : chiefly aphhnitic limestone.
620 - 7304feet : chiefly aphanitic dolomite.

• (140feet chiefly aphanitic carbonates).

Interval - 220 — 365 feet: ca. 50% grey, green and red siltstone.
• 380 - 435 feet: ca. 25% sandstone.

540 - 650 feet: ca. 50% grey, green and black siltstone.
12)
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Palaeontology: 
No macrofauna was observed in the core during the course

of the logging; samples have been treated and examined for

conedonts, but with negative results.

Discussion: 
The rocks in the top half of this hole resemble those

descbed by Smith and Milligan (1963a) to the south-west, but

differ from those to the south-east by their minor sand content,

and their absence of oolitic beds. The sequence cored is prob-

ably stratigraphically below the sandstone/oolite sequence as

the regional dip is south to south-cast.
The top 600 feet of section penetrated in Grg.4 reveals i!),

number of. lithologic similarities to unit (2) of the Arrinthrunga

Formation described by Smith, Vine and ,Milligan (1961b), and

which was penetrated by Grg.7 and 8. Those are:
(i) Considerable proportion of silt, with rich coloration in

greens, blue-grey and reds.
(ii) Detrital carbonates common (in some sections).

(iii) Rapid alteration of the various lithologic types.

(iv) Numerous intraformational conglomerate/breccias.
(v) Sedimentary structures such as scour and fill, convolute

bedding, current bedding and broken bedding common.

As no fossils have been found so far in the core, proof

is lacking of continuity, in time as well as space, 'with the

outcrops of the Arrinthrunga Formation, and the Grg.4 sequence

must be recorded merely as a possible correlative.^•

A detailed petrological study on the core of Grg.4 is
being currently undertaken by Dr.A.Fehr of the Institut Francais

du Petroleand Dr.R.A.H. Nichols of the Bureau of Mineral

Resources.

GRG.14.
Previous Wo*X: 

Grg.14 was sited within the area of the SandOver River
1:250,000 Sheet, which has not yet been mapped by the Bureau of

Mineral Resources in its systematic regional mapping programme.

A brief visit has been made by Condon(1961). The Avon Downs
1:250,000 Sheet,. immediately to the north has been mapped by

Randal and Brown (1962c), but the outcrop nearest Grg;14 is

poorly exposed and imperfectly known. The Elkedra 1:250,000

Sheet immediately to the west has been mapped by Smith, Vine
and Milligan (1961a), and Smith and Milligan (1963a), and some

observations on the geology of the outcrops at the western

margin of the Sandover River Sheet were made.
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Geological Background:

A better interpretation of the log of Grg.14 will not be

possible until the mapping of the Sandover 1:250,000 Sheet is

completed in 1963. The stratigraphic information available is

very limited. It is known that (Condon 1961 p.9) "In a large

part of the area of the (Sandover River) Sheet, south of the

Sandover River, dolomite crops out", and to the north on the

Avon Downs 1:250,000 Sheet (Randal and Brown, 1962d, p.9) refer

to "..• finely crystalline, grey-white dolomite which crops out

as pavements in the south-western and southern 'parts of the

sheet area and sandstone and siltstone rubble occurs..". Smith

and Milligan (1963a, p.9) recorded at the western margin of the
sheet area, "... red and brown friable quartz sandstone and

weathered dolomite overlain by buff and light grey, fine grained

limestone, oolitic limestone and thin, soft, grey calcareous

sandstone. The regional dip is to the south-east".

If the regional structure is simple, Grg. 14 should have
spudded below the limestone, oolitic limestone and sandstone, as

these are exposed on a topographic high more than 300 feet above

Grg. 14; it would perhaps have encountered a sequence comparable
in age to Grg. 4.

Results:

Summary of the Log:

0 - 118 feet Quaternary and Tertiary sands and clay.
118 - 720 feet Predominantly pellet dolarenite and dololutite;

often silty, and in places sandy to granular.

Intervals up to 30 feet of aphanitic dolomite.

Siltstone beds not common, but persistent
throughout.

Asphaltic material at 562 feet, and between 640 and 680 feet,

.Palaeontology:

No macro-fossils were observed during the logging; treat-
ment of samples, preparatory to examination for conodonts is
under way.

Discussion:

Grg. 14 penetrated a uniform sequence of predominantly
pellet dolarenites, dololutites and aphanitic to crystalline

dolomite, with a scarcity of non-calcareous terriginous material.

However, this terriginous material may be significant, as it
shows features similar to those encountered in Grg. 4. i.e.
pellet dolomites associated with siltstones, with red and green,
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colouration, scour and fill, cross bedding, undulate and

convolute bedding, broken bedding and intraformational breccia -

and conglomerate.

It is not yet possible to estimate if these features can

be used for correlation in this region. They are n6t universal;

Grg. 9 and 9A lacked most of them, but they are certainly
characteristic of a particular type of sedimentation; whether

this type of sedimentation has been restricted to recognisable

time or rock units, is as yet not known.

Parts of the Grg. 14 section are similar to rocks mapped
as Camooweal Dolomite in the east and south-east of the Avon

Downs 1:250,000 Sheet by Randal and Brown (1962c). These authors

noted the overall similarity of these dolomites to both the

?lower Middle Cambrian Camooweal Dolomite and the Upper Cambrian

to Lower Ordovician Ninmaroo Formation dolomites. It is passsible

that in this region a Lower Cambrian - Lower Ordovician succession

exists that will be impossible to subdivide into rock units from
surface information, and difficult even from subsurface
information.

GRG. 16.

Previous Work:

Numerous geological observations have been made on this
region. The pertinent references are listed in Randal and Brown

(1962 a,b, and c.), and.summaries of previous works, chiefly

those of Dr, A.A. Opik have been made by them. Condon (1961)

recorded observations made during a brief visit to this region
in 1960. Brown (1962) made a petrological study of the

carbonate rocks in the northeast part of the Georgina Basin

(i.e. Undilla Basin),

Geological Background:

The stratigraphy of this region has been variously

interpreted. The contrasting views have been discussed by

Randal and Brown (1962a, b, and c), The interpretations of the

relationship of sediments near Grg, 16 are given below.

Plate 1 (after Opik) in Randal and Brown (1962a) shows
the relationship of the outcrop of the Camooweal Dolomite (age
not established by fossil evidence) to the Rankon Limestone

outcrop (Middle Cambrian). The pertinent portion of this map is
shown in Fig. 7. The Camooweal Dolomite is described by

It

(1957 p.12) as "... bedded dolarenite with nodules, stringers

and some small lenticles of chert". Brown, (1962 9 p.4) from

observations on thin sections, described the Camooweal Dolomite
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as follows.^,.. the Camooweal Dolomite varies considerably

from a dolomite with pellets and intraformational pebbles, to a

dense fine-grained crystalline dolomite". He recorded also the

presence of quartz, feldspar, and rare heavy minerals, which at
times formed up to 30% of the rock",

Randal and Brown, (1962a p.8) described the Ranken
Limestone as follow: "... the Ranken Limestone includes frag-
mented and crystalline limestone, silicified limestone, chert
and some dolomite. * Almost all outcrops were richly fossiliferous".

8pik (1956 p.41) stated " .., the Ranken Limestone rests
on the Camooweal Dolomite^the limestones seem to intertongue
with the Wonarah Beds". Condon, (1961, p.10) however, stated

"the Ranken Limestone (Opik 1956, p.41) appears to rest on the

Wonarah Beds that crop out west of Soudan and to grade up into

the dolomite on the east side of the Ranken River".

Grg. 16 was spudded in alluvium believed to be covering
Camooweal Dolomite, in order to establish the relationship
between the unfossiliferous Camooweal Dolomite and the fossili-

ferous Ranken Limestone which crops out 2 miles to the southeast.

Results:

Summary.of the Log:

37 - 100 feet of chiefly dolarenite and dololutite.
100 - 200 feet of approximately equal amounts of oalcarenite,

calcilutite and crystalline limestone.
200 - 303 feet of oolitic and bioclastic limestone,

(coquinite) silicified near the bottom of

the hole, interbedded with calcilutite.

Discussion:

The coquinite, oolitic limestone and calcilutite
encountered at 200 feet, although similar to lithological des-

criptions of the Ranken Limestone, are also similar to the
Burton Beds described in detail in Randal and Brown (1962b,

p. 18: plates 1 - 7); therefore they should not be considered

as Ranken Limestone merely due to geographical proximity. They
occur some 200 feet below the known outcrop of the Ranken

Limestone and are certainly separated vertically by 200 feet of

quite distinct rocks, but as the nearest Ranken Limestone outcrop

is 2 miles to the south-east, a shallow north dip would be
sufficient to cause the observed elevation difference between
outcrop and the Grg. 16 occurrence.

Until detailed examination of the faunas and lithologies
of the Grg. 16 coquinite - oolitic limestone section is carried
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out, no correlation with outcropping fossiliferous rocks can be

attempted. It should be noted that fossiliferous limestone has
been found in the subsurface in.Grg. 16, underlying dolomites
that have been mapped as Camooweal Dolomite, without any

apparent disconformity; the presence of dolomite at the surface
does not therefore indicate that this is the substratum of

fossiliferous Cambrian rock in this region.

GRG: 15, 15A AND 17.

Previous Work:

Very little systematic geological work had been done in

this area before Randal and Nichols (1963) mapped the Alroy and

Brunette Downs 1:250,000 Sheets. Outcrop is sparse throughout
most of the region', and as a result the geology is still
incompletely known.

Geological Background:

Surface outcrops of Lower Palaeozoic rocks in the Alroy
Sheet area are mostly highly silicified, due_to surface
weathering effects. Fossils have been found in the central and
north-eastern parts, which, together with the lithology enables
them to be correlated with the Middle Cambrian Wonarah Beds to
the east (Ranken 1:250,000 Sheet area), Cuttings examined from
some water bores in the eastern part of the Wonarah Beds outcrop
showed hard, dark grey silty limestone with numerous fossil

fragments. Some 40 miles north of Grg. 17, on the Brunette
Downs 1:250,000 Sheet, grey, cream and brown dolomitic limestone

(sometimes micaceous and silty) and grey, tan and red-brown quartz
sandstone occursin outcrop and in water bores. (Randal and

Nichols, 1963). These are the Anthony Lagoon Beds. They contain
no diagnostic fossils, but are considered tOrcorrelatives at
least in part, of the Wonarah Beds.

Grg. 15 and 15A.

Results:

Grg. 15 spudded in Quaternary clay and sand; Wonarah Beds

crop out 1 mile to the east. Due to the lack of core and cutting

recovery between 16 and 3010 feet,Grg. 15Awas spudded i mile
south in order to obtain further information on this section,

Although sample recovery from these holes was poor,
sufficient material was available to determine the prevalent
lithologic types.



a

27.

Summary of the Logs:

Grg. 15.

0 - 50 feet Quaternary and Tertiary.

50 - 133 feet Chiefly shaly siltstone, with rich fauna 7
Xystridura, agnostids etc. (similar to Wonarah
Beds); thin (less than 4") beds of calcarenitei
calc, sandstone, and silicifed bioclastic 
limestone,

133 - 304 feet (no cuttings, as no circulation; no core,as
too soft).

304 - 310 feet Brownish dolomite with grey fossil chert lenses.

Grg. 15A.

0 - 50 feet Quaternary and Tertiary.

50 - 250 feet Chiefly shaly siltstone, with rich fauna -

Xystridura, as in Grg. 15. Thin (less than 4")
beds of calcarenite, calc, sandstone and
silicified bioclastic liMestone.

250 - 270 feet Brownish, fossiliferous, crystalline limestone 
with grey chert lenses.

Discussion:

The overall sequence shown by the logs is a downwards

transition from Wonarah Beds into a crystalline limestone, which
in turn grades into crystalline dolomite. Due to technical

difficulties, the holes were abandoned before it could be deter-

mined whether there was any return to Wonarah type lithology
below the dolomite.

The lithology of the rocks recovered from these holes are
not like those recognised in chips from nearby water bores.. The

badly weathezed 4nd it is possible that it is a highly
siltstone from Grg. 15 and 15A is/leached calcareous siltstone

which is a slightly more silty equivalent of the hard grey silty
limestone from the water bores.

Grg. 17.

Grg. 17 was drilled in a region of no outcrop to determine
the extent of any Lower Palaeozoic sediments which might occur to
the south of known Middle Cambrian Wonarah Beds outcrop, and

north of the Lower Proterozoic basement which crops out 50 miles
to the south-west.
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Results:

Summary of the Log:

0 - 117 feet Quaternary and Tertiary

117 - 170 feet Siltstone and sandstone; red, chocolate and
green, highly micaceous, with 'rare interbeds of

•^ Limestone; dolomitic, white to light green-grey.

Discussion:

This.sequence is more like the rocks of the Anthony

Lagoon Beds than the WOnarah Beds; it appears that Anthony

'Lagoon Beds lithologies have an extension, under the Quaternary

sand and the Tertiary limestone, at least 40 miles south of

mapped outcrop.
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