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RIVISIONS TO STRATIGRAPHY OF HAY RIVER, HUCKITTA
AND TOBILRUMORY 4-MILE SHELTS, NOF TH]:RN TERRITORY.

R¥CORDS 1961/65°
~ SUMMARY

This report outlines corrections and additions to
nrevious mapping on the Huckitta, Hay River and Tobermory Four-
mile Sheets, MNorthern Territory, and presents all available
data on vwater bores drilled in those arseas.

On the Hay River Sheet, Upper Cambrian and Lower
Ordovician sediments on the western limb of the Toko Syncline
are faulted ageinst Upper Proterozoic sediments along a complex
north-west trending fault zone named the Toomba Structure.

The maximum throw of the main fault exceeds 2,000 feet, and there
are smaller, parallel strike faults which affect Middle
Ordovician sediments. A section of L60 feet was measured in

a % Ordovician sandstone sequence which overlies the Middle
Ordovician Mithake Beds. Samples obtained from several water
bores along the Field River show the wbresence of a locally non-
outcropping sequence, probably the Tarlton Formation, overlying
the Upper Froterozoic Field River Be

On the Tobermory Four-mile Sheet, the effects of later-
itisation on uhb mixed lithologles of tne Upver Cambrian and
Lower Ordovician units were unravglled and it was shown that
the change from the Tomahawk Beds of the Huckittae area to the
Winmaroo and XKelly Creek Tormations of the Toko Range is a
facies wvariation, A small disconformity was established between
the Nora Formation and the Carlo Sandstone in the Tarlton Range.
Numerous measurenents in the Tarlton Range show that during
the deposition of the Carlo Sandstone currents came from the
south—east, Further vplant fossils were collected from the
Tarlton Formation; they indicate a probable Triassic or early
Jurassic age.

On the Huckitta Four-mile Sheet, two sections of about
750 feet were measured in the predominantly dolomitic Arthur
Creek Beds, in the area west and south-west of Huckitta homestead;
in one section, trilobites and brachiopods were discovered 85
feet, stratigraphically, above archaeocyathids in the top of the
Lover Cambrian Mount Baldwin Formation, Ihree new fossiliferous
horizons wers found in the Upper Cambrian Arrinthrunga Formation;
one 1s near the base and contains trilobites of lower Uppsr
Lambrian age; the other two horizons are ncear the top of the
formation and contain trilobites and brachiopods, Revised
structural mapping and measurement of new sections showg that
the Arrinthrunga Formation is about 3,200 fezt thick. The
iHiddle Ordovician Necra Formation,which occurs only in the
southern foothills of the Dulcie Range, has been mapped as a
separate unit from the Tomahawk Beds, which formerly included it.
Additional samples of Dcvonlan fish were collected from a new
locality in the Point Spring area.



le

During the 1960 field season, a perty from ithe Geol hgical
Branch of the Bureau of Mineral Resources, tried to solve var;uus
stratigraphical problems arising from the mapping carried out
from 1957 to 1959 when the same perty coverced the HuckLttah,
Yobermory and Hay River four-mile sheets. in the Northern Territory;
these are part of the wesitern Georgina Basin, in which lower
Palacozolic sediments wers deDOy;uud

The field narty COHSibth of K.@, Smith, 2.R. Vine,
P.J. Jones and BN, Milliggn; .4, Caatoa vis 1b3@2th Darty
betwaen 13/6/60 and 1/7/60 nbout ton weeks Weetspent in the
field in 1980 and some new information has been gained, both from
ield mapping and from aew water bores, Anendments have been
made 0 map compilation sheets and a regional nap at a scale of
10 miles to one inche has been produceds (Plate 1).

GAEOLOGY..

1. EWY RIVER FOUR~MITE SHERD

The sedimentary sequence in the north-eastern vart of
this sheet was re—examined to delineate further the Pabeozoic
formations and to obtain information on the Toomba Structure

(named by Smith and Vine, 1960, wvublished. It is the most
easterly of three parallel north-west trending structural zones
on the western side of the Toko Syncline. ). In this area,

the sedimentary sequence is as follows:-
Ihickness

L e e ey

Mesozoic Undifferentiated
Unconformity
? Ordovician Undifferentiated L60Y +
guartz sandstone
Middle Ordovician éMithaka Beds
Carlo Sandstone 285 ¢
gmbna Formstion 2400
Coolibah Formation 20'-=40!
Lowsr Ordovician ) Kelly Cresk
o Upper Cambriaz Forma ti .
to Upper Cambrian) Nﬁzwgrééoﬁormaulong 21200
Upper Cambrian Arrinthrunga Form-
ation - 100!
Middle Cambrian Marqua Beds (not

present in outcérop) 2600°
Unconformity and Fault

Upper Proterozoic Field River Deds 22000

The Palaeozoic sediments form pairt of the steeply=-
dipping western limb of the Toko Syncline, where Carlo Sandstone
foris a prominent strike ridge known as the Toomba Range; the
formetions above and below the Cerlo Sandstone crop out poorly.

The contact between Upper Proterozoic and Palaeozoic
rock" is concealed beneath a soil-covered prlain, but to the
west and north-west a regional unconformity separates. the Field
River and Marqua Beds However, in the north-esstern part of
the Hay River shect, the iarqua Beds are not exposed afmd the
oldest sediments ars teeply—ulnnln beds of the Arrinsprunga
Formation; but the Mqrqua Beds and tho basal beds of the
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Arrinthrunga Formation are cxposed along strike to the south-east

on the Mount Whelan four-mile sheet; Queensland, In some
localities the Arrinthrunga Formation is missing and the Ninmaroo
Formation is in near contact with the Proterozoic, The

Arrinthrunga, Ninmaroo and Xelly Crecck Formations dip vertically
or steeply to the east-north-east, but in some places the beds
arec overturned to the west.

Along the western side of the Toombi Range the overall
structural pattern is a fault zone between Frecambrian and

Palaecozoic scdiments, This feult zone trends north-west, and
has some sudbsidiary fsults which itrend east-north-cast. The

~throw of the major fault cennot be estimated beceuse of complic-
ations caused by a regional unconformity between the Field River
Beds and the ¥arqua Beds, The Proterozoic sedimerits nhsar the
qontact are stratigravhically low in the Field River Beds and a
thickness of about 3000 feet is missing from thessz Beds in this
vicinity,. Zut their full seguence is proserved only in a fault
block to the west of the Field River and much of +the diminution
in the Toomba Range may be due to ercsion before deposition of
the lggua Beds, Therefore the maximun sitratigraphic throw on
the fault is of the order of 2000 feet (from the Mamua Beds and
the Arrinthrungs Formation) plus an unknown factor, which could
be 3000 feect, for the Field River Beds,

- FPoor outecrops and changing dips (in places overturned)
make it difficult to estimate the thickness of the Arrinthrunga
Formation: only in the south-east (on the Mount Whelan sheet)
were exposures good enough to estimate a thickness of 1400 feect.
The Arrinthrunga Formation in the Toomva Range area is composed
of dolomite and limestone, with few thin sandstone interbeds.

The Arrinthrunga Formation is succeeded by a thick
but unmeasnravle seguence of essentially carbonate rocks which
include the Ninmaroo, Kelly Creek and Coolibah Formations,
Nattiloids and brachiopods were seen near the base and in the
middle of this sequence but they could not bhe removed undamaged
from the beds, At the top of the sequence at HR107 a chert,
20 feet thick, contains fossils typical of the Coolibah Formation
(F. Giltert -Tomlinson pers. cmmm.), but as this chert was
abserved in one locality only it is either the product of
weathering of a carbonate rock (and so may be represented along
strike by unweathersd corbonave rock; or, it haz Dbeen faulted
qut by a strike fault,

Parts of the sequancs may have been faulted out; for
example, the sandstone lithology of the Kelly Creck Formation
is absent, although it is present to the south-ecast, on the

ilount Whelan sheet and to the north on Tobermory, On the Hay
River sheat the saindy facies of the Kellyv Creek §ormation is

G Y ey e T N & .
probably replaced by carbonate rocks. It is quite possible

that undetected strike faults, parallel to the m=jor one to
the west, have cut out beds in the Upper Combriam - Middle
Ordovician carbonate sequence. AT p}esent, formaation
boundaries in this sequence are indefinite.

The carbonate seguence is succecded by the Norg
Eormation, which crops out poorly and is meinly covered by scree
1n.the western scarp of the Toomba Range, One fossii collection
(HR108) was made from a darlk-brown coquinite sbout 125 feeot
above the bed containing the Coolitah fauna (HR107) The
thickness of the formation is unlnown but is cstima%ed to be
L4OO feet, Usually, observed dips in the NoMa Formation are
stesper than those in both the underlying and overlying gequences
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This may be due either 1o relative incompetence of the soft beds
of the Nora Tormation, or to strilke faulting between the Nora
Pormation and the underlying carbonate rocks,

The strongly-ocutcropping Carlo Sands tone, 285 fect thick,
forms the Toomba Range, This Formation, and two younger ones,
have been affected by faults which trend slightly north of cast
but which have no visible effect on formations older thon the
Carlo Sandstone, The formation usuglly dips to the easuv~-north-
ceast at angles ranging from 108to 257 but the dip steepens
rapidly to the south-east, caussd presumably by the complex . &=
faulting in the Toomba Btructure,

(6]
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The Carlo Sendstone contains not only beds of friabl:
clean quartz sandstone but many beds with abundant mud pellets,
In 1960/61, Tobermory Station drilled a water bore through
the overlying Mithaka Beds into the Carlo Sandstone, on a site
selected by the field perty; the drill apparently entered the
Carlo Sandstone at 190 feet and & cuick drilliang rate was main-
tained to the final depth of L3E feet, L yield of 1300 gsllons
prer hour of good stock water, was obtzined batween 394 and
398 feet, but no particular aquifer has beon observed in outerop,

The Mithaka Beds cron out poorly; for the most part
they underlie a valley betwesin the Cgrlo Sandstone below and
an overlying ?0rdovician sendstone, An unsuceessful water bore
in this valley penctrated 275 feet (apwarent) of bluc-grey shale
which 1s probably HMithaka Beds, In  outerop, the Lasal beds
are silty sandstones with fragments of lerge trilobites; on the
sagtern side of the valley, Ordovician fossils (HR109) have been
collected from about 50 fest of buff and cream, thin-bedded quartz
sands tonee. they were dstermined by Joyce Gilbert-Tomlinson,
(pers, comm.) but their position in the Ordovician is not yet
clear.

& sequence of predominantly red sandstone succeeds this

feesiliferous sandstone of the Mithaka Beds. The age of the
red sandstone sequence is Palacozoic, but no fossils have been
found in it and its precise 2ge is unknown, In the Gaphole

Creck arca (on the Tobermory four-mile sheet, to the north) the
?0rdovician sandstone is not present above the iTitheks Beds

to the south-cast along the Toomba Range, most of the Mithaka Beds
arc absent and this may indicate either an unconformity between
thom and the overlying red sandstone seqguence, or a strike fault
in the Mitheka Beds. No sign of a basal conglomeratc or a
breccia has been found near the lowesti exposures of the red
sandstone unit, A% a location in the Toomba Range (Figel), the
fpllowing part-scction has bean measurced in this unit:-



Top of ridge

20 feet of guartz sandstong; hardmedium-grained,

cross~bedded,with nurerous narrow
gilica veins;

25 feet of gquartz sandstone; red and brown, hard,
medium~grained, with some silica veins;

35 feet of quartz sandstone; poorly outcropping,
red, hard, wmedium-grained;

L5 feet of quartz sandstone; strongly-outcropping,
red, friable, clean, medium-girained, cross—
bedded;

15 feet concealed;

L5 fect of guartz sandstone; poorly-outcropping,
red, medium-greained;

35 fest of cuartz sandstone: red, medium-grained, cross—
bedded, silty, with some mud pellets;

65 fect of guartz sandstone; red, medium-grained, thin to
medium-bedded, cross-bedded;

S50 fect of guartz sandstong; red, frisblce, medium-graincd,
cross bedded, with numcrous largse mud pellets;

35 feet of quartz sandstonge; rced, friable, mediwun-grained,
cross=bedded, with a few mud pellets;

25 feet of quartz sandstonc; red, coarsc-grained, cross-—
bedded, frisbley,with some vhin interbeds of
medium-grained, cream, silty quartz sandstone,

25 feet of Quartz sandstong; red, clean, laminated,
medium to coarse grainced;

Total L60 fout thickness of part-section, whose base is

N e

not exposced. This scquence is summariscd
in Pigure 2,

Both the Mithaka Beds and the red sandstone sequence
are overlain unconformably by thin Cretaccous sediments. For
the present, the age of the red sandstone is referred to
? Ordovician,

T

Underground Vater.

. During 1960, Tobermory Station drilled six borcs on
the Hay River four-mile sheet area. five of these were
along the Field River and the sixth in the Toomba Range arca,
The bores along the Field River were logged by the party, firom
semples kept by the driller,  The sixth bore was sited by the
party but the samples have not yet been available for examination:
information in this borc has besn supplicd by driller D.J.Shebley:
All availasble logs of bores drilled on the Hay River four-mile
sheet have been colleccted by the party and ars listed below for
Marqua and Tobermory Stations. The list of equipped bores is
completc, but some of the numsrous wnsuccessful bores have not
been located; it is known that all of the unsucccssful bores
were drilled into the Upper Proterozoic Pield River Beds.



(a) Tobermory Station.

orvvee v

Name, Noakes Aroota(Wos, 18 &19) Yardida Gna%l%ga
. S e e e _ I 2N 22
Location §?S?ﬁlg% 54 miles 5.85.W. of 72 miles 8.8.W, 58 miles
Homes bead Homestead of Homestcad B % and
" . No, 18 Mo, 19 fomes tead,
Altitude 652" 652" 573" 610"
“Water
Struck at
FeiRn 89" 96! 5t 108" 50"
Standing
Water Level 72° 41!
Total Depth 105 1591 72! 114 60"
Eupply 700 - 700 2000 "Good"
(gep.he) 1000
Quality "Drinkable" "Epsom Good
: salt" drinking
Driller
Date
Analyses No data No data No data
Strata See below. 0=60"
- : gravel &
conglom-
erate.

Strata Noakeg — O'- 1g6' Fine micageous,gresn-grey shalce with some

dark shale (Field River Beds).

Lroota-- No information in log. Either in alluvium or Field

River Beds,

Beds,

Yardida - No information in log., Drilled indo Field River

Gnallan-a—gea — Drilled into soil and gravel, on banks

of Field River.
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Name —~— Yank's Bore ? Desart
Bore
Location 5 miles 6‘miles S 16 miloes SSE 18 miles SSE 28 miles Toomba
5 of of Noakes of Gnallan= of Gnallan-~ SSE of Range
- ., Nonkes Bore a=gea Bore a-gea Gnallan-
Bore a~gea
- Altitude
Water 2)80" agzoo'
Struck at 55" L5t 85" 97! b)388" ) 39l-
- Pump
Depth 160! 398"
S tanding
Wa ter Gy 360!
Level
Total
Depth 55! L1t 85! 173"t 118! L38"
Supply
(g.p.h) Yot 300 750 ot (agzoo 1400
tested tested (v)520
Quality Salt Fresh Fresh Salt Saline "Good
Stock"
) Driller D.Jd.Shepley Dod. D.J.Shepley D.J.Shepley D.J.Sheplsy D.J,
Shepley : Shepley
) Date 1960 1960 1960 1960 1960 1960/61
Analyses
Strata See below See Sec below Sce below See below See
below below

Strata (Individual bores arc listed from left to right across the

page, )

1, 0' - 55' Green siltstonc of Field River Bods. Bore abandoned

2, (Yank's Bore)

0-U45' gravel; U45'=65", green-grey micaceous

. " siltstone; 65'-4ll', grey micaccous siltstonc.
Remarks, Drilled through alluvials into siltstone in the upper part
- of the Field River Beds; dips in these arc steep and true

thickness pcnetrated should be small,

%, 0-30', soil and gravel; 30-38', Pink and yellow silty fine
sands tone; 38-60%, pink and brown sandy siltstone; 60-68'
pink, silty, fine - greined sandstone; 68-71', white,
medium- grained sandstonce; 71=76', burf, medium-grained
silty sendstone; 79-82', micaceous siltsitone; 82-85", white
medium—-grained silty sendstone.

Remarks. This bore has becn drilled into 55" of congolidated sediments
which probably belong to the ? Triassic Tarlton Formation;

they do not crop out.

The bore was stopoped before it could

penetrate underlying Fiecld River Beds which may have vieldcd
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salt water to contaminate the fresh watcr obtained atl 85'.
Bore sited by field party.

4. 0=-30', Soil and gravel; 30' - 97', Purple brown siltstone
with someé sandstonc bands; 97-112', brown, laminated,
micaceous siltstone; 112-122°, brown, micaceous, sandy
siltstone; 122-173', grey-grecn micaceous siltstone.

-

5. (Desert Bore) 0-20', soil; 20' - 70' pebbly silty send-
stone; 70' - 79', silty coarse white sandstone with some
pink micaceous siltstone; 79' - 80', white, friable well
sorted sandstone (LQUIFER); 80' -821, nard, silty, coarse
white sandstone; 82 - 85', white micaceous siltstone;

85' - 88%, coarse, pebbly sandstone (LQUIFER); 88' - 957,
yellow - brown quartz siltstone; 95 - 108', white sandy
siltstone; 108-118', green and yellow siltstone.

Remarks., Water fresh at first but turned saline duc to contamination
with water drawn in from Field River Beds. Bore eqguipped with
windmill only until stock prove water 4 consumeble, :

6. O- 192', sandstone and siltstone (Mithaka Beds); 192 '- 438°
red sandstone (Carlo Sandstone).

Remarks, Log incomplete yet; bore sited by field party to drill 125ff
apparent) of Mithaka Beds before penetrating Carlo Sandstone;
discrepancy in depth to formation boundery duc presumably to
gub=-surface flexure or to fault, Water reported good stock
water, but barely fit for humen consumptilon. Drilling ratec
in Caglo Sands tone averaged 16 fect per day (D.J.Shepley,pers.
COMiMe /o
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Name A,Bﬁagn's Gaggs Dud Dud Dud Dud
Location 67 miles 59 miles - 62 miles 6L miles 75 miles Toomba

38W of S8W of SoW of SEW of SSW of Renge
Homes tead Homes tead Homes tead Homes tead Homes tead

Altitude
Woter
Struck at Lo! Lo! u7!t 2754
Standing
we.ter Lo!
level
Total 207" 204" 1407 100" 2751
Depth
Supply Nil 2000
g.D. 1)
Quality Very salty Salty Salty Salty

Driller A. Brown J.P.Cole

Anelyscs

Strata Sce 841t~
below stone
of Mith-~

aka Beds

Strata. 4, Brown's dud. O0-60', boulders; 207', granite
bouldcrs,.

Remarks. Drilled into the Field River Beds.

o e 8 i s

Coles_dud, O-7', red clay; 7'-64', white clay; 64'-98',

%?ey'}imestone; 98 -114', clay; 114' -204', grey
imes tone,

Remarks, Drilled into the Field River Beds.

(b) Marqua Station

Name Desesrlt Bore

Location 26 miles S of Marqua homestead
Altitude .

Water Struck at 115-120'

S tanding

.Water Level

Punp Depth
Total Depth 12!
Supply (g.p.h.)500

Quality Very saline, Unfit for humans ond horses
Driller

Analysis 6583 ppm salt

Strata 0-112', limestone and sondstone; 112-115'quartz;

115-120', water on top of hard blue slate;
120-140', purple and blue micaceous shale; 4o
~142' quartzite. :

Remarks. Drilled into upper part of Field River
Beds.
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About Q0% of =211 suiteble grazing land in the north-

. esastern part of the Hay River four-mile sheet is underlain by
the lower part of the Field River Beds and most of the unsucc-
essful bores have been deilled into that stratigraphical unit,
It consists mainly of stratified green siltstone with ttillitic"
texture, and roughly-stratified boulder beds; the thickness

is about 20009f. The lithologies are not favourable as aquifers
but in many vlaces the beds have zones of s trongly-developed
shear cleavage and water is obtained from these fractures. Some
high yields have been obtained but the water is almost always
too salty for stock. Exceptions to this are Noakes and Yapdida
bores; both of these produced water of reasonable quality but
the reasons are unknown. .

Some unsuccessful ones have been drilled through alluvium
and/or thin cover of another formation to enter the Tield River
Beds. In such cases, salt water has sometimes contaminated a
first supply of fresh water. Thigs has occurred in some bores
drilled along the Field River; wusually the first supply of
fresh water is insufficient for pastoral purposes, but it should
always be tested for guantity because one bore drilled in 1960
produced 750 gallons per hour at a dspth of 85 feet, which
should have becn within e few feet of green siltstone of the
Field River Beds, Provided such bores do not become contamin-
ated by drawing in salt water, ¢« & series of shallow, inexpensive
holes drilled along the Field River might produce & sufficient
number ¢f bores with good quality water,

Much of the country in the Toomba Range arca is suitable
for grazing but the position of the Northern Territory - Queens-
land border and the proximity of the watering point at Black
Stump dam to the west restricts drilling in the Northern Territ-
ory to a small area on the eastern side of the Toomba Range,
where the natural target is the Carlo Sandstone. The recent
bore drilled into this unit is the only one attcmpted in the
Northern Territory, because elsewhere to the north and west the
Carlo Sandstone caps the Toko and Tarlton Ranges and these
locations are unsuitable, On the western side of the Toomba
Range it may be possible to obtain water Lfrom the Lower
Ordovician carbonate rocks, but the location of suitable sites
would be difficult because of complexities of faulting,
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2 TOBERMORY, FOUR-MILE SHul

t, originally
60 in an

mapped systenatically in 1959, wers P“Vlolbc& in
re primarily:-

Certain areas of the Tobermory u~milc ﬁu
(@]
attenpt to clear up outstanding provlems. These wes
(a) the stratigraphic vosition of nuumerous gands tone
bodles around the margin of the Winmaroo Formaitlon
as chen manped, :

(b) whether there was a valid division betwecn the
similayp lltho*oueu of the Xelly Cresk Formation
and an un-named Cawbro~Ordovician sandsitone unit
around the Tarlton Range,

(c) the age of the Tarlton Formation.

The problems were not completely solved, but a better
unders tanding of the stratigraphy of these units was 5a1nﬁd
M™urther information about some of the other units was als
obtained,

LOVER PROT

N Y

2207201C

A second pegnatite was located in the south-east guadrant
anproximately one mile south~east of the one previously
renorted (Smith & Vine, 1960 p. 5) and about five miles north-

west of Craigie Dam. The peématlte is exposed for a distance
of 20 yards and strikes at 90, It has been tested by »itting

but little or no mica was found.
CAMBRO-ORDOVICTAN & LOWER _ORPDOVICIAN

naroo Formation & Tomahawk Beds

Prior to the 1960 field season there was much confusion
about numerous discontinuous sandstons outcrops scatiered
throughout the Tobermory Shect area. It was recognised that
the mapping of the Nigunaroo Formation, carried through from
Gueensland, could no+ .oe integrated completely with the mapping
of the Tomahawk Beds eastwards from the Huckitta area.

Many of the sandstone outcrops hasve now veen exainined
in more detail in an attempt to determine their stratigraphic
position and their relation to the Tomahawk beds and the
Ninmaroo Formation. It.is now clear that much of the confusion
was due to varying lateritic effects on the interbedded lithol-
ogies of the two units: sandstone, carbonate rocks and siltstone.

The effects of lateritisation in any outcrop depend upon
the proportion of each lithology present, the degrec of purity
and the extent to which lateritisation has progressed, "These
gffects may be summarised as follows:

(a) Carbonate Rocks, Leaching until only the residual
impuritiesxremain; these are then ferruginised
and silicified. As the carbonate rocks arec seldom

pure and are characterised by marked lateral variate—
ions, especially in the central and western parts of
the area, this results in very irreguler end-
products, In prrticular the volume of material
leached is very variable, and overlying beds collapse
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into the resultant cavities, giving rise to very
marked and often large scale collapse siructures.
These collspse structures are very common in the
areas where interbedding of carhonates and clastics
is best developed, and in which laveritisation is
well advanced. x

(b) Sandstone., Lateritisation only slightly alters a
pure sandstone, but some ferruginisation and .
gilicificatioa occurs. Clay sind carboaate mapr}x_
are subject to strong leaching and may be compleuely
removed, The inherent strength of the rock 1s
paintained, although some of the beds nave not always
been rigid as shown by smooth roils into 1at§ritic
collapse structures, but most are sharply folded
end fractured along crests. Jhen silicifiled,
sands tone may form very resistent bLeds wiiich protect
underlying soft lateritic nproducts from all except
lateral erosion. This gives rise to the sharp
pluffs and cliffs which are so characteristic of the
lateritised areas.

(e¢) “iltstone/shale. Alteration proceeds by leaqhing,
ferruginisation and silicification. They evidently
retain their plasticity far more than sandstone
beds, for in lateritic collapse structures_they often
show large smooth rodls. Some of the lutites were
probably dolomitic or limey. The fresh rocks_are
seldom exvosed, but after hardening dy alteration
they have sufficient strength to remain as shearp
cliffs when protected by a sandstone cap.

In general lateritisation results in (a) removal of
carbonates, %b) exposure of lutites by hardening, but wivh some
volwine raduction by leaching (¢c) hardening of sandstone and

(d) increzse in proportion of saindsitone LY reduction of other
lithologies. :

The increase in proportion of sandstone by latsritisation
was primarily regponsible for the confusion caused by the numerous
sandstone outcrops. It must be emphasised that the effects
described above only occur where the lithologices are mixed.
Although it wes reported (Smith & Vins,1960 p.15) that east of
the Yarlton Rangs the equivalent of the whole of the Finmaroo
Formation a:rpearcd to have a sandstone lithology, it is now
evident that much carbonste rock s nresent, but nevertheless
sandstone wee still the major rock type.

It is now possible 1o establish the broad reletionship
of the Tinmaroo Formevion with the Tomahawk Beds. This is a
facics variation: gradation from carbonate rocks snd siltstone
with some sendstone, to sandstone and siltstone with some
carbonate rocks. Local facies changes have already been
reported (loc. cit. p.15); many of the small sandstone bodies
scattered throughout the area probably represcnt such local
changes or even the limits of various larger tongues.

A boundary between the two Wtits has been drawn on the
map; this is essentially a broad division between a fossiliferous,
sandy formation on the west, and a less fosasiliferoua. carbonate
formetion on the cast. The mepping nhas shown thet this is not
a simple latersl change: many tongues &nd members are certainly
present, the ost obvious being the sendy unit in the vicinity
of Southern Cross Bore (Smith & Viame, 1960 p.15)° This
is well enough exposad to be mauped as a basal



Photo 1 Disconformity between siltst

2 one of the Nora
Formation (below) and Carlo Sandstone (above), with scour
channel at junction. The Pinnecles, Tarlton Range,

fhoto 2 Disconformity between Mora Formation and Ca
ends tone = detail, whows scour breccia, and flute ¢
in overlying sandstone bed,
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tongue, Bxposures are not good enough to delineate Otf:lsf
from the wrescnt reconnaissance mapping, although an area O

carboiniate rocks west of the floodout of'Alggmba Creck pos?lbly
forms & tongue of Minmaroo Formation, with }omahgwk pod?.§bove
and below, It hes not been plotied as such 28 B@g mayﬁ}ns are
not sufficiently well exposed for 1ts contlnultyLW1th the )
mavped limits of the Vinmaroo Formation to be cstablished at
this stage.

The -relationship of the Tomehawk Beds to the Vinmaroo
Formation is shown diagreometically in Fig. 3.

Kelly . CGreck Formation.

The cffects of lateritisation simila;ly complicaﬁid thg
mapping of the Kelly Creek FPormation, wihich is algoha.s§n;stéga
siltstone unit with soms carvonate rocks, Around the LO{?-%l
moat .of the Tarlton Rangss where sXposurss arc gencrally fdliIX
good, the formation is well defined agdleaglly @apnEe ST UE:d
north of the Tarlton Range, however, lateritication uui ?Jo?giu
the boundery between the formation and the underlying Tomahaw

Bads, Insofar as this is, in eny casg a gradational bou%dﬁry
3 q 3 p - ¥y 7 G309
between two very similar units, it becomes almost complp#u ¥

It S = 3 .| P R &)
obscured by lateritisation. While atteapting to unravel the

e¢ffects of latcritisation in this crea scveral less weathered
localities werc found which give a control for placing th?
boundary, cnabling it to be interpolated topographically tnr?ugh
the badly eltercd hills, as the observed dips were cverywhoerc
low,

Yorth-west of the Tarlton Range exposures are once more
poor, anc it is impossible to distinguish the Kelly Creek
lithologiss from those in the Tomashawk Beds in small outerops,
Farther west, in the Huckittﬂbrea, the Tomahawk Beds arc the
time equivalents of both the biinmeroo and Kelly Creek Formetions
of the Tobermory area, Morth-west of the Tarlton Range,
therofore, where rocks of Kelly Creck age can no longer be divided
lithologically from ones in thc Tomahawk Beds, they arc included
in the Tomahowlk Beds, this relationship is shown in Fig, 3.

HIDDLE_ORDOVICTAN

Carlo Sandstong

On the most northerly of the Pinnacles (Tarliton Range)
the contact between the WMora Formation and the Carlo Sandstone

was found (FPhotos 1&2). ilere the Yora Formetion consists of
massive siltstonc, disconformebly overlain by pale brovn sandstone
with well developed flute casts, At the contact is what appears

to be a scour channel cut into the Wora siltstons and filled

with an angular breccia, composed mainly of sandstonc litholog~-
ically similer to Cszrlo Sandstone. Although this way represcent

2 period of emergence and crosion an alternative explanation is
vossible: the Carlo Sandstone marks the advent of shallow water,
current swept, shelf conditions: such currents would bo guite
sufficicnt to cause local scouring of the underlying soft muds, and
even scouring ond redistribution of the first few sandstone beds
laid dowmn,

A detailed scarch was made on the Tarlton Renge for
cxposures of the Carlo Sandstone with currcnt indicators in situ,
Despite the apparent rosistance of the rock it scldom outcrops
well, and normally forms a rubbly rim to the renge, cloaking the
slopcs below with scree, However sufficient exposures were found
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to give a reliable indication of the general current direcition

during the time of deposition of the formation, The directions
measured at cech locality arc shown on Pig. L. fig. 5. is a
composite rose diagram of all the measurenents. It shows
clearly that the currents came from the south-ecst, although

they varied locally through a complcte quadrant. The measurc-—
ments are of festoon bedding and lamination, flute casts, current
ripple marks and current lineatlons,

A comploete section, 120 fest thick, was measured in
the Cerlo Sendstone on the Tarltoa Range, six miles south of

Tarlton Downs Homestead, Kost of the section (110 fect) has
only rubbly @utcrop of finec to medium-grained rouanded, well
sorted, frieble sandstons, thin bedded and lamineted; Some

benches 2 to B fest thick zre present of a similar dbut harder
sendstone, with well dcoveloped festoon bedding, somd mud pecllets,
ripnle marks and flute casits. A 1little rubble of fslspathic

sondstonce and ferruginised siltstone was slso seuil, I+ 1is
overlain with spvarent conformity by silistone of the liithaka
Formatiom, The underlying Nora Formation 1s conccaled.

iore fossils, including trilobites and brechionpods, were
collected from the Mithaka Formation on the Torlton Range six
miles south of Tarlton Downs Homes tead. The segucnce is of
siltstone with & few sandy laminae; it is strongly lateritised
and 1s about 60 feet thick.
PTRIABSIC

I

Tarlton Formation,

Tha fossil locality L miles north of the type ssction
and 7 milss south of Terlton Douns Homestead wos recollected.
This later collection has beon examined by iary White (1961);
she reported the presence of Linguifolium donincndd, Dicroidium
odontonteroides, Blatocladus sp., aad scveral poorly determin-
able frogments and impressions,. She concludes that although
the preservation of the impressions 1s unsatisfactory (apart
from LQQQQQQQ&Qgg“ggg@ggQ;), the weight of evidence sacems to
indicete Triassic or Lower Jurassic age.

This age is not in accord with a Permian glacial -
origin postulated by Condon & Smith (1959). A glacial origin
and thercefore a Fermian age, is bascd on the single occurrence
of a thin, presumcd ground moraine &t the type locallty,
succeeded by fluviatile sandstone and siltstone, and by the
nresence of striated cobbles.

Field measurements were made of joints, where obscerved,
during the 1959 fiecld season. These have now been supplemented
by o sysiematic photo-interpretation of the joint patterns on
the Tobermory Sheet, and the results have oecn compilied onto
the amended map.

A well degincd joint pattern has emcerged. The dominant
directions arc 60  (parallel to the cross faults _of the Toko

Renge) and 3007, A subsidiary dircection of 90 is =anlso
appoarent, but this is usually more casily secn on the ground
than on the photos, o apprecisble movement is cvident on any

of these joints.
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The joint patiern is best developed in dolomites of
the Ninmaroo Formation, but can also be traced unchanged into
carbonates of the Tomahawl Beds and the Kelly Crezk Formation.

It is best seen in flat-lying

Underground Water.

beds,

During 1960, four new bores were drilled on the Tobermory

four-mile Sheet and 211 were successful,

Three of these

sites were selected by the field party, and one by D.R.G. Woolley

who was a meq?er of this party in 1959.
BELF been collected and L

bore data

All availablc
listed below for ecach

vastoral proyerty on the Tobermory four-mile Sheet,

Abbreviations

alt,
baro.
calc,
camb.
carb,
congl,
dol.
dolom,
f,
gr.
gran,
hrd,
level.
1st.
mo
mst,
qtz.
silic.
sltst,
sst,
Wa
Vo
x/1line.

|

il

1l

I

it

1!

i

]

H

i

1

i}

It

It

il

i

usced in the bore rccords ares-~-

eltornating

heights calculated from barometric readings
calcareous
Cambrian
carbonaceous
conglomerate
dolomitic
dolomite
fine

grained
granular
herd
levelled by Dept.
limestone
medium

muds tone
guartz
siliceous
siltstone
sands tone
with

very
crystalline

of Interior surveyors
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Homestead No.2, Southern No. 3. (Dud)

. Cross e,
Location At Homestead 16m, NW 11mWsw 5&m W 5mNITE
Altitude 755(Baro) 840(Baro)
Water
S truck at 280" 12170'

2)uZ s~k
Pump
Depth
Standing
Water lesvel
Total depth 86° 290" Ll 375
Supply 1400 2000 1§2uo
2) 140+

Quality brackish Stock
Driller D.Shepley'
Strata limes tone see below see below No data No data
Analyses no date no data no data No data No data
Strata: B
Southern Cross: pale brown dolomite X.some sandy beds

Lim WS

0-175' ?Tarlton F. 175-444%' Arrinthrunga F.

Aguifer a glauconific sandy dolomite,
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Shepleys McGuiness Black Dud 014 Margua
. S Ienk S
Location 12m NE 16m NE 8m ESE 13mWNW 94m ESE
Altitude 710' (Baro)
Water
Struck at
Pump 270!
Depth
Standing
Water level 220!
Total depth 505" 238! 37
Supply 1500 500
Quality Drinking Drinking
Driller D.Shepley W.Bohning
Strata see below sece below no dnta sce below limestone

Analyses no data

Shepleys:

no date

no data no deata

no date

Much green mica silt with dolomite. Some S.S.

McGuiness: 0-15' soil ete. 15-105' cream fine porous &s. 105-115'
blue shale, 115-180"' calc shales, lst, some s.s, 130-190' blue 1lst
somé 8.8. 190'=250' cream sugary lst.250-275' cream sugary 1lst

and blue 1l1lst,
300~-315"

cream 1st

sandy 1lst, 375-&493

? dolomite L50-474L°

Dud 13m, WNW;

275-280' blue 1lst.
315=350" brown grey 1lst., 350-375' cream
white and cream lst. 4L0-L50° white lst,
cream brown 1lsit, 475-505' brown blue lst.

280-300'

cream lst, some bluelst

0-40' soil; 4O0-175'1st., 175 - 238" blue shales.
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Dud Christmas Red Heart Desert Store Dud
Ck. (Dud) (bud) (Dud)
Location Bn ENB  L/mao# Tlm SE  26m S iom I SE
Altitude 800(Baro)
Wate
Struckat 200" 1307 200"
Pump ‘
Depth 270
Standing
Weter level 60"
Total )
Depth 550" 600" 70! 2t 600"
Supply 50 nil init, 1250 500 450
now nil
Quality good
drinking 6583
Driller D.Shepley W.Bohning
Strata l1st. nd Marqua lst. seec below see below sce No dzta
blue below

shale
Annlyses no no dnta no dota no data no no dota

da te dnta

Desert :

'0-2' soil; 2'=61°

S.8.; 61=-70' blue shnle (Field R.

0-112' 1st; s.s. nll moderately metamorphosed; 112-115"

buck gtz, 115'-120' wnter on top of hard blue slntes. 120-140"
quartzite,

purple & blue micaceous shnles 140-142°

Store:s
hard sst in bore

droin,

Blue laminated micaceous sltst. blue lst,

dolomite,



(v)_Monners Creck Stotion,

Homestead  Colesg Gloughs  McCraes West Ind

Location Homes tead 37WSwW 39 W 33WN 24 W

Altitude 655 (Baro) 645(Baro) 635(Baro)

Water

Struck at 300' 190-202' 610! 123, 1y2%, 270!

326

Pump ca 300" 190! 178!

Depth :

Standing

Water level 170°f 194" 290" 1251

20

Total L30! 215" 23S’ 613° 335"

Depth

Supply 180" 2800 1540 + 1200 1800

Quelity 1,609 L 612 1975 - 1807 3832

Driller S.Cole W,Fell

Strata limestone see see see - osee
below below below below

Analyses no data no no no no
data data data dnta

Strata:

N —— o i

Coles: 0-2' red soil; 2-45' lst.boulders; L5-135' clay; 135'-150'
white 1lst,

Cloughs:0-30" soilg boulders of lst.etc, 30-190' s.s. and thin
lst, bands 190-202' cave, water in S.st., 202-220' 1st. and blue

shales ond msts,

McCraes: 0-20' 1lst; 20-456' blue shales; L56-~470'f.g. grey 1lst.,
L70-505" cherty grey & white lste: 505-518' white chert after
lst; 518-552" grey chert after lst; 552-575' white cherty lst.;
572~598' grey calc. shale 598-613" grey calc shale w, 18t
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Fells Durmy No.3 Site No, 5. No. 6.
(Dua
Location Lm,NE ~ 33WSW CTUTTTREEW T B2 EW 63sW
Altitude  710(Baro) 690!
(level)

Water .
Struck ot 208! ' 300!
Pump 290!
Depth
Standing
Water level
Total 1827 516! L52°! 300* 300
Depth
Supply 1400 + 5 smell 900 600 1000
Quality ' 2123
Driller
Strata No sca see : 10 no

data below below data data
imirlyses o, Lo 1o 1o no

data data data ata de ta
Strata:

Dummy: 0-130' @st w a few lsts. 130-135' decomposed sst; 135-455"
alt., lst and shls, '

No.3 Sites 0-5' clay loam w msts. and calc.gvl. 5-52' ferrig.
sandy mst. 52-96% f.g. buff & white lst., 96~107' calc.shl., &
dolomite 107-138% grey sandy mst & dolomite; 138~-202' f.g. grey
mst; 202-272' hardx/llinc silic.lst.; 272-276" f.g. white calc,
8.8.; 276-321" f.g. grey dolomite; 321-364' dark grey mst.;
Z2iL=-370" light grey s.st & grey shale 370-379' grey shalcs,

379 grey shales 380' purple & grey shales; 380-435 f.g. grey

& bluc shale w.white dolomite 435-452' silic,grey lst.



21

Lt

Homes tead No. 2. Canyon Lucky Beantree
No, 1. - (Dua) (pud)
Homes tead 18mls
Location 4+ Bore 8mis.SW 17 mls.SSW SSh 12 mls.S8E
Altitude 928! 8L0* : 890!
(levelled)
Water 60" 12 Lo* 133"
Struck at  Dbottom 2,280
Pump
Depth 380"
Standing
Watcer
Level
Total 106" 280° 230! 1) Lo 1g33o'
Depth 2)100" 2)565"
Supply
(gep.h.) 1,000 "good" 1400 init.%,000 nil
now almost
nil,
Qualit 3,762 1)"salt "salty"
D.p.my* 2)3,228 (stock)
Driller S3.Cole S.Hayes Deepcned
by Robinson
Strata Kelly Nopa/ielly : Towmshawk se¢e below
Creek Ck., Fmn, Belg
Formation see below no datas
e below
Anclvaese moc velow see below no data no data none

¥ Dissolved solids in parts per million

+ direct distance from homesstead, in miles,

Strata: Homostead Wo,1l: 0-60' hard 1lst; 60'-L06' grey,white
soft drilling
No, 2. :+ 0-8% red soil; 8-70' red clay, Nores and Kelly
Creck Formations.

Beantrge: 0-60' soil & gvl,; 607-1L0' grey?f,gr.lst
& 11ttlb black carb. lst.w shales; 140-160' increasc
in clay, -shale & mst w., 1-2" hrd.,, whitc 1lst bands
rapidly alternating; 160-240' cley & lst, beds; 240w
%50' thin bands hrd, whitc lst. in mst. & shls., 10°

sandylst. at 3u0'( Through Kelly Ck., F. into Tomahawle
Bedsmainly silty - K.G.S.

Analyse .p.ui. ) Homestead No.1 No.2.(Dec.1951)
(Jan. 9545 Clo: 15062 Na : 1C 5 (hypothetical compounds).
sg4 o401 K o149 CaC0y 1 457
oo 1.86 Mg 94 gt B ,
NE = MgHCO : 85
vl e 58 (”(_, Olg.A.12050_ . P CSO o 2(35
HCO3 : 450 ek -

NaoRO4y  ipdhd
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Mulga Al gamba, Dud = Dud Junction un-named
- e s e e No., 1. No,2;
Location  16m.SE  7m.N. 18m,SSW  1im, E.
) Altitude 800"
Water 1)250°
Struck at 2}400‘ ' 333!
Pump
Depth 240" 310!
Standing
water level 85!
Total L00* 280° 220" 270" 100° 360!
Depth
Supply 1§250
g.P.h.) 2)600 1,600 nil nil 1,200 600
Quality 568
(pepom.) :
Driller C.G,. 7 Robinson otz C.Go
MeIntyra , Mcintyre
Strata sea no see see sec see
below data below below below below
Analyscs no no none none sce No
da ta da ta below da ta

Strata

Mulga: 0-250' shale; 250-400'1lst. (ot yet available - through
Tomzhawk Beds into Arrinthrunga Formation,

Q;qmﬂpﬁiz 0-10' loam; 10-35' travertine; 35-185"' clay & gvl.;
186-220"' micaceous clay & gvl.

Dud No.,2.: pure white f.gr.lst. throughout,
Junction: s.st. & feldsp. s.st. (probably Tarlton F- K.G.S.)
Un-named: 0-186"' f.gr.X/lline dolomite psle grey lst; 186'-190"

- ) f.grﬁfale grey X/1line lst.3 & olive grecn calc.
Analyses for) g1tsd,; 190'-240' f.gr. grey X/1lline dolomite;

Junction 240-250 f. gr. X/1line dolomite & grey clay; 250-260"
Bore:- fo-m.gr. & oolitic X/1line dolomitec; 260-270' f.gr.
o1 o5 pale grey dolomite; 270-290' m.gr. grey dolomite

1% & f.gr.white dolomite; 290-295' white f.gr. dolomite
0.23 & grey f.gr. dolomitic lst.: 295-300' f.gr. grey

3

®e 03 e oo

 HCO2 : 411 dolomite & grey clay 300' f.gr. white & grey dolomite
| cod 0 300-305"' v.f.gr. pale grey dolomite; 305'-310' f,gr.

Nad : L5 dark grey dolomite; 310-315' f.gr. dark grey dolomitc;
, X i L 315-325" f.gr. pale grey dolomitc; 325-320" f,gr; pale

g > 1O grey dolomite & some cream ealc. sltst.; 330-336

ﬁo : 15.5 dark grey micnceous & dolomitic slt.st.; 336%-340°

3 " * dark grey dolomitic sltst. & f.gr. grey dolomite;
e e e 340'-345" f,gr. x/lline grey dolomite; 353-360' pale

grey clayg} sltet.



(a) Tokermory Stution.
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No.1, No2, No, 3.  No., L, Noe To.. No, 8,
Location 8m.N. 1im.S8. 20m,WSW 13m, W 22m.3W, 36m, SSW
Altitude 655° 5867 650" 638" goy’t

(level) (baro) (level) (level)
Weter 1; 96! 13128' - 1)190*
Struck at2)300' 2)151° . 2)140 +
Pump Cals0"f 152° 185 1541t 153!
Depth
Standing
water
Jdevel
Total 330 162 21! 177! 160" 20U "
Depth
Supply  1)400 1gsmall init:900 1§small "unlim-
(g.p.h.) 2)1800 2)1600 1958:300 2)good ited"
Quality 2169 "warm "sodary" 15,102
: sodary"
Driller
Strata see see no no no see
below velow  data datg date below
Analyses no no "mg no no see
data data salts" data deta below
Strata:
No.l.,: O=5' surface clay; 5-7' broken rock; 7-20' grey

rock; 20-23' white rock (with soft seams 3-L") 23-58" grey
rock; 59% yellow clay; 59-65' yellow rock; 65-75' white
rock with soft scam @ 723 75-78' grey rock; 78-85"' yellow
rock; 85-97' yellow clay & sand; 97-100" soft yellow rock;
100=-107' hard white rock; 107-122' rrey rock with soft seam
at 121'; 122-129' soft white porous rock; 129-138' yellow
rock; 139" soft yellow s.st. & clay; 139-149° white rock;
149-158' hard white lst.; 158=168% dark blue lst.; 168-279'
dark blue lst. 1' cove at 169'; 279-285%' yellow rock;
285-290" green rock; 290~ 320' blue lst.: 330' yellow
porous rock.

No,2,: O0-5' surface clay; 5-16' red s.st.; 16'-43' yellow
clay & sand; L43=70" brown clay & sand; 70-151' yellow
eley & sand; 151-162' hard rock. Cave at 153'.

No.8.: White cale, siltst. w. chips of hard m.gr. gran.lst.
in bore drain
Analyses No, 8,
Ca Mg HCO3 : 585
Ca Mg SO : 3,672
Na CI :10,026



Goatyard
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Homes tead No, 11 Boomerang No,13

No... 9. No, 10. Wo, 12, (Dud)

Location 6%m.,WSW :+G Homs tead 16.m.SW 21m W.N,W,

Altitude 561 552 650 600 710
(level) (level) (baro) (level) (baro)

Water

Struck at 140! 120!

Pump L6’ 190° 138"

Depth

Stending  U45-48" 120!

Water level

Total 79" 60" 20" 147" 337"

Depth

Supply 700 300 1,200 2,000 nil

Quality "drinking'2123 3,150 3,426

Driller

Strata fine no no no sece
white data datea data below
sand

/nalyses no no no no no
data data data data data

Strata No,l1l3: Cale., silty sand, chips of white lst. and some

gquartzite in bore drain.



Location
Altitude

Water
Struck at

Pump
Depth

S tanding
Water
Level

Total
Depth

Supply

Quality

Driller

Strata

Lnalyses

25,

No. 1. No. 15§ No. 16 o, 21 Indeca
(Dud) (Dud) No, 22,
1l WSW
572!
L1t 146" 86" 126"
50° 160" 200°% 103" 132!
nil 700
"pois~
onous"
TG no no
data data data
no no no
data data data
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Mungala Wests No, 24 Blue Bush Shepley's

No,23 No, 25, or Lucerne No.26,
Location 12m.SW 15m.8SSW 11m, WSW 6m. NW.
Altitude 578! 567!

(level)

Water
Struck at 100! 158!
Pump 155° 1527
Depth
Standing Lo!
Water
Level
Total 177! 169%! 112! 124!
Depth
Supply 1,600 1440 + 2,000
Quality
Driller D.Shepley D.Shepley
Strata megr.qtz see no no

cet, below data data
Analyses no no no no

da ta data data data

Straota: No.2L, Wests

0-50' so0il; 50-169' fe.gr, micaceous s.st. Bore drain
- fezr., fawn mica. s.st. w, some coarse gtz, & chert
grains,
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NO;, 28 '

No., 29
No.27
Location 23%m, SSW
Altitude
Water 356!
Struck at
Punp 330!
Depth
Standing
Water
Level
Total 368" 141 134
Depth
Supply 800
Quality "v.salty"
Driller
Strata no no no
data da ta data
Analyses no no no
da ta data data
Strata:
Kelly's Creek: O-L' surface soil;

Burnt Well:

tracks,

Dud

Location 29 SW

Altitude

Water
Struck at

o'

Pump depth

Standing

Water level

Total
Depth
Supply
Quality

Driller
Strata

Analyses

300!

200

f.g.qtz.s8.

slt.st. & clay

no data

thin bedded & flaggy W.

Kellits Burnt

B 02 (=TS Well
22me S. 48m, S.
163
168
163 160"
200 170
750 good
"good' drinking
sce see
below below
no no
data data

, L=73% 1lst. boulders;
75-130" white 1st.; 190-200" blue clay. ’

trilobite
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- (e) Government Bores.

Stock Route No, 3. Tarlton
Location  11% WNW
Altitude 895"

Water
Struck at

Pump depth 360!

Standing
Water level

Total depth 500!

Supply

Quality Poor, sweet and salty
Driller

Strata see below

Analyses no data

Stratas

No, 3. Tarlton : Red clky, quartz, brown ss. brown grey
shale = non calc.,
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Work on this Shect was directed meinly towards solving
problems in Cambrian sediments. One new fossil horizon was
located in the Middle Cambricn Arthur Creck Beds, and tarce
horizons (the first) in the Upper Cambrian Arrinthrunga
Formation, In addition, some work was done in Cambro=Ordovician
and Devonian sediments. )

(a)..CABRIAN.

In the area west and ;buth—west of Huckitta HHomestead, the
Mount Baldwin Formation, the Arthur Creek Beds and the
Arrinthrunga Formation were examined. In this aree, formation
boundarics erc indistinet, and the lithology of the sparsely-
fossiliferous Arthur Creck Beds differs from its normal and
richly-fossiliferous type exposed in the eastoern part of the

Huckitta Shect, This difference hed becn reported previously
(Smith et al, 1960, 1oc.cit. ). in the arca west and south-west

of Huckitta, the Arthur Creek Beds consist of dolomite, chert,
limestone, soft dolomites and soft sandstone, which overlies

red siltstone, rod greywecke and dolomite with archavocyathids
(Sample Mo, H104 ) whidQQﬁ;jplaced in the Mount Baldwin Formation.
The archacocyathids are of Lower Cambrian age (Joyce Gilbert-
Tomlinson, paers. comm,)ﬁu can be traced for about 30 miles. In
1960, trilobites and brachiopods (Szmnple TT0.H160) were found

8 stratigrephically above the archacocyathid-beering beds
(refer Section X200, Fig, 6) but their age has not yoet been
determined; however they were collccted within about 10 fest
stratigraphically, of thc beds contzining sample Mo, H22 which
Casey and Tomlinson (1956) regarded provisionally as upper
Middle Cambrian. In younger bzds of the sequence, the only
foss}% found’. ic one specimen of a hyolithid (refer Section X352,
Fig.0).

Ko unconformity or disconformity cen be found between
Samplas H104 and H160; if eny bresk occurs, it is between
dolomite and dolomite - and only the accurate sges of the two
fossil horizons will reveal any time break. At present, the
boundary between the Mount Baldwin Formation and the Arthur Creek
Beds to the west and south-west of Huckitta, is placed at the
top of the archacocyathid - bearing bede.

The boundsary between the Arthur Creek Beds and the
overlying Arrinthrunga Formetion is clso indefinite in the
Huckitta arca, Again, it is a boundary between dolomite and
dolomite, and no fossils have besn found ncar the postula ted
bowndary, For convenience the boundery is placed between TWo
mappable units of dolomite; the lower one is yellow dolomite
and the upper one (in the Arrinthrungs Formation) is & scequance
of blue-grey and purplc dolomite with thin interbeds of soft
yellow siltstone; although this boundary may be in crror by
about LOO feet stratigrephically, field mepping hes failed to
reveal any better place for it and there arce no svident breaks
in the whole seguence.

The lithologies and thickness of two scetions measured in
the Arthur Creck Beds are shown on Fig. 6.

Mo fweiher outcrops of either the Arthur Creck beds or the
Arrinthrungs Formation arc lnown past a point about & miles
north-west of Huckitte Homestead.
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The Grant Bluff Formation, and in places the Mount Baldwin
Formation, are exposed, but between them 2nd the Tomahawk Beds
(about L miles) in the foothills of the Dulcie Range, only

scattered inliers of Tertiary sediments crop out. This areca ’
of concealed rocks was re-~examined in 1661, but no outcrops of
FPolacozoic rocks were located. The examination was extended

westwards onto the adjoining Alcoota L-mile Shect, with a
similar result,

s;rilobites (A.A.Opik

in sediments

e a revision of ;
ﬁdsry becamp

During 1960, lower Upper Cambrian i
pers. comm, ) were discovered (et H179A, Fi
previously mapped as Arthur Creek Beds; the
the Arthur Creck Beds - Arrinthrunga Porlet
necessary. In additlon, some Dprevious ot
checked and found incorrect, The result of rola wlnﬁ .nd
boundary shift changed the thickncsg of the Arrd nthruﬂ
Formation from 1000%# to about 3000fk In the easvern p rt of
the Huckitta L-mile -Sheet a thick sequence of carbonate rocks
of the Arrinthrunga Formotion dip west and south-west towards
the Dulcie Range over & distance of 20 miles. Poor exposure
and low dips prevent the cccurate mecasuremnent of the formetioh
in this area. To the west of Huckitta Homestead, the
formation is thick but structural comblcx1t1es prevent reliable
measurement, However, about six miless south-south-east of
Huckitta Homestead (&gfvr Fig. 7.) 3ooo feet of uucrlon has
bbbﬂ measured (Pig. 8.). This scction is a composite onc

compiled from parts of three measurcd sections; tho bese is not
exposed°

The lithology shown in the section (Pig.8.) differs in
part from the lithology of the Arrinthrunga Formetion in tho
eastern and north-castern part of the Huckitta L-mile Shect,
wherefour broad units are recogniscd. ‘these are, in dbucending
order:

(4) hard brown dolomite, thin quartz sandstone, quawtv
sandstone grading laterally to dolomite, groen siltston
and soft, buff fine-grained dolomite;

(3) quartz sandstona with ripple marhu and halite
pocudomorphs - the Burowic Sandstone Member (50-10

(2) blue @olitic limestone, bluc algal 1im®ﬂ50ﬂb, thin
quartz sandstone, and numerous concealcd be (blue-grey
siltstone has been obfained in several wa ter bor@o)

(1) Hard brown dolomite, sandy dolomite.

The section on Pig, 8., does not contain unit (3), and the
basal unit differs from wnit (1). In the eactern and north-
eas ern part of the Sheet, there arce numerous changes, along the
sitrike, from limestone to dolomlte" npvbrtrhlb s, the broad
pﬂttcrn of units (1) to (4) is falrlw casily recognised.
During 1960, unit (4) and some areas mappcd as unit (3) were
roemapped, This mapping showed that unit (It) contains scveral
lenses of unfossiliferous quartsz sandstone, in various
stratigravhic positions, and that thesc do not belong to the
Eurowie Sandstone Member, This has important structural
implications in the location of & regionel anticlinal axis in
the Arrinthrunga Formatioi.
The boundary of the Arrdnthrunga Formation with the
mahawk Beds was examined in 2 number of localities. Usually
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this boundary is in soft sediments, end therefore difricult to
locate presisely. It is considercd to be gradational in the
central part of the Huckitte Sheet; in the north-cast the
boundary is faulted, and in the east, near Tucy Creck Homestead,
it may be disconformable,

In the central area, two important fossil collections
were made during 1960 at localitiesHE1l8L and H192. The localitices
are about 5 miles south-south-ecast of Huckitta Homestead on the
southern flank of a dome in the Arrinthrunga Formetion, and are
from abewi the same stratigraphic horizon about 350 feet below
the top of the Arrinthrunga Formation. The beds containing
H192 are overlain by about 350 fe:t of Arrinthrunga Formation,
but those of H18L are overlain by poorly-outcropping quartz
sandstone, siltstone and soft dolomite, There may be a discon-
formity above H18L, but probably the dolomite lenses into softer
beds which could causc some of the known discrepancies (J.Gilbert
~Tomlinson, pers,. comu, ) in ages of Upper Cambrian fossils
collected previously in the basal part of the Tomahawk Beds,

A comparison of the ages of H18L and H192 with Upper Cambrian
fossils from the Tomashawk Beds may assist in showing the cause
of some age discrepancilces,

To the esst and south-eest of Lucy Creck homestead the
top wnit (4) of the Arrinthrunga Formation is less than about
300 fest thick; this is about half its normal thickness and in
this area th. fossiliferous Tomshawk Beds may be disconformable
on the¢ Arrinthrunga Formation¢° But low dips and poor outcrop
in this area prevent? solving this reliationship.

Traverses were made in the northern nart of the Sheet,
between the Bundey River and Ooratippra Creck, to search for any
outcrop of the Arrinthrunga Formation in an area wiaich is lergely
sand=-covered, No outcrops of any formztion were located but
numerous thick stands of mulga trees indicateg that rmch of the
arca may be underlain by the Upper Cambrian part of the

Tomahawk Beds,.

(). CANERQ=ORDOVICTAN

The Tomahawk Beds were examined in
to obtain additional colluctions of fossils and, if possible, to
mep the top part as a separsate formation - this was done; the
name Tomahawk Beds is now retained for the sequence of green
siltstone, quartz sandstone, limestone and dolomite, of Upper
Cambrian - Lower Ordovician age, which overlics the Arrinthrunga
Formation; the sequence of green mudstone, green and red
siltstone, oolitic iron beds, ferruy.ginous sands tone, quartz
sandstone and thin, dark brown dolomite, which succeeds the
Tomahawk Beds and is overlain by the (Devonian) Dulcie Sandstone,
will receive a new name. It is of liiddle Ordovician age; 1ts
-1lithology and fauna erce gencrally similer to the Wore Formation
(which is exposed in the Tarlton, Toko and Toomba Ranges to the
ecast) and thot name will be extended to include the iiddle
Oﬂ}ovician sediments on the Huckitta 4-mile Sheet, The boundary
between the Tomahawk Beds and the Nora Formation is epperently
conformeble but it will not be known definitely unt il palaeont-
ological studics ars complcted. i

several localities
a

The Tomahewk Beds,

|

Thes: oD out in the ecastern and north-costern parPlt of
the Huckitta L-mile Shect, and on thc north-castern a g )
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western flenks of the Dulcie Range; on the north-eastern flank
of the Dulcie Range the overlying i"ora Formation has been
completely eroded and the Tomehawk Beds are overlain unconform-
ably by the Dulcic Sandstone, ,

The lithology of the Tomahewk Beds is generally thet
shown in the Refercence Section (X30), measured previously
(Smith et al, 1960, loc.ci%) But to the west of the Bundey
River outcrops of Tomehawk Beds on the south-western flank of
the Dulcie Range are predominantly of quartz sandstone; there
arc very few beds of dolomite, and lcss of siltstone, Some
badly-weathered dolomite beds were observed, but quartz sand-
stone forms at lecast 80% of the lithology. The Tomahawk Beds,
oF their cquivalents, were ovserved to the west, on the adjoin=-
ing Alcoota L~mile Sheet; here, too, quartz sandstone predomin-
ates in the lithology.

One section (X89) was measured in the Tomahewk Beds, on ihe
north-eastern flank of the Dulcie Range., The location is given
in Fig. 9. and the section in Mig.10, An c¢xtensive collection
of fossils wes made from this section.

(c) MIDDLE ORDOVICIAN

The Nora Formation crops outronly in the southern flank
of thc¢ Dulcie Range, Its lithologies include some beds wihich
may be suitable cap rocks to oil reservoirs, but in the
Huckitta 4-mile Sheet much of the Jormation, and in places all
of it, hme been eroded prior to the deposition of the Dulcie
Sands tone,

The maximun thiclkness of the Nora FPormation in X30
(Smith et a2l"inbubl.) is about LOO femt. In many oplaces on the
south—westerﬁ‘flank of the Dulcie Rangs, the formetion is less
than 100 feet thick; this thinning is dug to crosion; lower beds
of the formation include oolitic ironstone and ferruginous
sandstone, which are easily reccogniscd. In meny places the
uppcer beds of the NMora Formation are conceded by scree from the
Dulcie Sandstone,

(). DEVONIAN

Onc additional section, X93 (location on Figure 11) was
measured in the Dulcice Sandstone. About 1690 feet was
measured and fragnents of fossil fish were obtained (Sample
H183 B) from a bed 1640 fect above the base, The Tossiliferous
horizon is about 60 fect above a unit of white caleareous
sandstone which also underlies the horizon where Upper
Devonian plecoderms (Sample HEO ) were obtained in 1958, They
were described by Hills (1959),

Underground Watcr.

During the ficld scason advice was given to Lucy Creck
Station with regard to the decpening of Mo,9,. Bore; dcepening
of the holse gave an additional 600 gellons poer hour, pumped
from a depth of 160 fect. Two additional sitcs werce sclocted
fow this 8tation, but results of drilling arc not yct available.
The results from threc new Lores on Huckitta Station weroe
rceorded and 211 aveilable data from borcs aridrred on tho
Huckitta four-mile Shoect hake Decn collected, Thex data itsere
listed for cach pastoral property. Abbreviations uscd in the
text arce given on page 15,
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(a) Dneiper Station.

Dud cDud o Dud  Cackleberry
Location 134m,SSE 124m 13 m, 1lm, B,
L8R SSE
Altitude
Water struck 1)35' Ca. 50'
at 2)50"'
3)85"
Punip depth
Standing
Hater level
Total 85' 65° 37! 651
Depth
Supply . 700 Vv.small
*(g.p.h.)
Quality good salt salt salty
Driller C.G. C.G. C.G. C.G.McIntyre
MeIntyre McIntyre McIntyre
S trata clay and
gsand
4Lnalysis

¥ gallons

per hour

15

nj-+
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(b) Huckitts Station.

H = distence from old Huckitta Homestead.

RT = " " Red Tank Homestead.
Red Tank Ilkyra ™~ Bullock
Homestead  (No.1) Paddock
Location Homestd.R.T. 25m, 1lm. 1lm W= 11lm,SW- 5m, SW-H
' -RT WNW-RT RT RT
Lltitude 02 155
(level) (level
Water 85! 1; Lt
Struck at 2)188!
Pump
Depth
Standing 20°
Water
Level
Total
Depth 601 240" 210" - 230! 190!
Supply excellent : 1,000 1,000+
Quality v. good 819
Driller 4 5. Hayes
Strata river no no see no see
sand & data data below data below
gvl,
Analyses no no no no no no
da ta data data data data data
Streta: |
Bullock Paddock: 0=25' sand, gvl.; 25 =50 white clay,

lst. seams; 50'=136" varicoloured clays, 2% lst. bars;

136-139' sand, 139-190' clay, some thin scams of sand;
190'-210" clay peat. iarcasite at 200!

Bore Sm.SW: 188' sand to lime 190' chert bed, dolomite
(Mt Baldwin F.-lime facies of top &)



2 abandoned

bores

B e e ™

Location 12m E ©6m, ESE
~RT - RT

Altitude

Water

Struck at

Pump depth

Standing

water level

Total depth

Supply

Quality

Driller

Strata no no
data data

Lnalyses no no
data data

Im, S, of Huckitta:

Dud Entire
(drilling
SO 1 « B 215 41§
Lm,®%SE  1lm. Fm,SSW  7mS-H 20m WSW -
~RT NE.-RT ~ H -RT
1730!
2027 20! 372!
900 1200
good good
S.Hayes S.Hayes
no alluviwn dolo~ see no
data mite Tbelow data
no 10 no no no
data data data data data

355' yellow and chocolate slt.st; 372"

mgr, 1st. (aquifer a pink sst., - KGS)

No, 2

Bastern Chief

Location 25m., WsW~RT

Lltitude No data

Water :
Struck at

Pump depth

Standing
water level

Total depth
Supply

Quality

Driller
Strata

Analyses

Kanandra

27m, W.-RT Sm,S.W, -H

No data

Ca 300

Mt, Baldwin F.
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Dud Dud
Location 73m  13m.S8W~-H  7mSSE=H ~ ~Zm.e% <~ H,TTT
SW-H
Altitude
Water
Struck at
Pump Depth
Standing '
wa ter 70
level
Total 206 ' 148 18071
Depth
Supply ca 900 ca 200 14,00
Quality salt ‘ drinking
Jrillcer S.Hayes S. Hayes
Strata Archaecan see
below
Analyses no
data
Stratas

Dud 7m,SSE -~ H : Ended in granite. or Arunta gneiss

2m,8,. 5. ~ Huckitta Homestead: (Drillers record) 20' hard
dense lst,; 60" aiternating sst. & 1lst., 80' herd cream
gst.; 135" brown sst. fairly soft., 180' brown seft.sste.w.
limey patches. (samples) 20' hard grey lst.; 30' grey

f.g. calc., sst.y L5' pale grey & cream slightly sandy 1st.;
60 grey f.gr. lst.; 90' f, cream gqtz. sst. 130' pale

grey f.gr. micaceous qtz. sst.; some ? glauconite 155'

soft brown ferrlginised calc. sst.




(c¢) dervois Block
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Distances in miles from Jervois Mine.

Thring No., 2. Dud Jervois Jervois Paradise
A, B,
Location 22m.SSW 6m.,ESE 19m. At mine At minec 1lm, NE,
SW
Altitude
Water
Struck at,
Pump depth 70! 170"
Standing 85"
water level
Total depth 75' 120° Cal60 186° 250!
Supply 1,200 1,800+ LOO L0oo
(g.peh)
vality
D.D.Mm, )+ 666 1,294 drinking
Driller Robinson
Strata no no Arunta schist
data da ta bottom
Analyses see see see
below below below

+ Total dissolved solids in parts per million.

Analyses: sies Bhring

Noe 2, Jervois B,
25 Ll 40
3 27 98
1.2 o 1.1
15 72 6L,
LL9 395 712
2L 0 0
L3 23 190
10 7 5
72 38 80
2l L L



(d) Jinka Block

38

Distances in miles from Prossers soak.,

(e) Picton Block

Qorzbra Dud Dud Dud, Box Hole Horse
_ Plain
Location 13mE, 1°5m,NE  8NE 11 NE 15N
altitude
Water
Struck at
Pump Depth
Standing
Water level
Total 130" 400" + under
Depth 200°*
Supply 3,000 350 1000 +
(1958)
Quality good good
Driller Robinson Robin~ Gorey Gorey Gorey Pridmore
son
Strata no Aolomite Arunta Arunta Arunta Arrin- Camb,
data 1 thrunga dolom. &
S5 to
snalyses no no no 1o no no no
data data data data data data data
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(f) Lucy Creck Station

Homestead No.l. MNo. 2. DNo. 3. No. 4. No. 5.
Soak N .
Location Homestead 13m.%WSW 6m.SW 6m.SE 6m,NNE 15m, NNE
Altitude 1,052 1,118 1,010'
(level) ‘
Water
Struck at 160! 116!
Pump Depth
Standing 68! 50!
water level
Total
Depth 28" 92* 2u7! 106" Lo2! 510"
Supply good 1,600+ 1,600+ 2,000 init. 700
1960: 250
Quality good drinking drinking drinking fair good
Driller A.d,. Gorey
Strata alluvium boulders lst.w. 1lst.w, no sec
of 1st.& chert. quartzite data below
dolomite
Analyses 1o no no no © no no
date data data data data data
Strata
Nos 2, = 0-10" so0il; 10-40' lst. 40-247' Dblue shale (inter=
bedded 1lst. & shale)

2045 ¢

Delowite & grey lst. with bands of fine red shade
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No, 6, No, 7. No, 8. No, 9, No,11,
Location 20m NB 7Em NW 15m,NE 104mSE 20m. N,
(dpbpcned
1960 )
Altitude
Water Strucl 1007 400!
" at 218! 360"
Pump 160!
Depth
Standing
water level
Total depth 260' prob, 300" + 1;1Q0' Los!
2)365°
Supply 1,500 "good" 600 a2t 1000
160!
Quality good "sweet!" Fresh Fresh
Driller D,J.
Shepley D.Shepley D.J.Shepley
1956
McIntyre
1960
Strata H0C see see ne no
helow below below data date
Analyses no no no no
data data data data

Strata.

No. 8 yullow dolom., w

sands tone

Tst. | prpr Camb,.sst, a}nﬁngrbut mainly Arr

No, 9. 0-365',

alternating sequence of gre

Ls S5 grains in drain Jfinished in blue

1nthrungc.
y dolomite gLad %1t%x'

No, 12, No. 13 Dud,
Location  26m,MW 16m, WNW 10m.NW,
Altitude
Water Struck
at
Pump Debth
Stqndlnc
Water Tevel 105°
Total Depth 3501 L5t
Supply 200
Quality Stock
Driller Robinson Led, Gorey
Strata dol.lst.
& marl
inalyses no data
S__Lratc :
No.13: 0-80' pink & cream massive uolomlte 250'-350" pink

& grey massive dolomite

Dud-:

(or dolom)

200-L50"

0-10' soil; 10=95 brown clay & boulders; 95-200' 1st.
s5t. gradlng down to ms t.
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(g) MecDonald Downs Station 4
Duds (2) Dud

Location 3l NO@ 3 om, NN 2 6, 1, Sm. N
Altitude ’
Water
struck at 170° 130!
Pump depth
Standing
Water level 170! .
Total depth 211° 200"
Supply 800 less than
200
Quality good
Driller S.McIntyre S.McIntyre S.McIntyre H. Hopkins
Strata. see below %lst. & slt.st.&sst., see below
chertyshle,
snalyses no no no no
data data data data
Strata

A4m NNE: 0-75' clay; 75-80"' boulders; 80-100' clay; 100-16&l
sst., 180-196' 1st. bars & shale; 196~ 206' sst; 206-210°
black 1lst. bars; 210' sst. (sample from 200' grey f.gr.
sst/sltst. -~ compact & hard, probably dolcomitic)

%gm (L: Soilylst. & shale; brown clay; 130-140' hard lst.
Allumium over Cambrian sst. over U,Cambrian dolomite &

marl.)
Jocks Macs _Carbine
Location 124m NB 2 6mNNE 20m N
Altitude 1322 1350

Water struck o

Punp Depth
Standing
Vater
Level

Total depth

Supply

Quality

Driller

Strata no no no
data data data

Analysis no no no

da ta data data
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(h) Mt._Swan Station

) Homes tead Dud,
Location 17m.SSE at homestead 5m.SSE 2m. N, B,

Altitude
Water struck at
Pump Depth 80"

Standing
Water level 50"

Total depth 125

Supply 1,000

Quality 302

Driller

Strata no no data no data
data

Analysis see
below

Analysis:

Cl. s 25 Na : 25
SO : 7 K ¢ 7
i 0 Mgt 32
Ca : 11 NO3: 0
HCO. + 170
co% . 2l

(i) Government Sores.

Distances in miles from Red Tank (RT), Prosser's Scak (PS),
Jervois Mine (J),

Marshall RIlyuah Bonya Urica, Qorabra
Location 16m,NE- 17%m ENE 12m SSW 8m.ESE 25m, ENE~ PS
, RT -PS -d -
Altitude 1113
Water
Struck at
Pump depth 129!

Standing 83" 90!
Water level

Total depth 132" 189! 133! 130°*

Supply ca 600 600 3000

Quality ' good salty good

Driller R.M.Hall Robinson

Strats Alluvium dq%o- Schist Dolomite.
mite

Analyses




L3
LIST OF REFERENCES

Gery J.N,, and Tomlinson, 1956 Canbrian Geology of the Iuckit
Joyce Gllbert -Marqua region, Northern Tor rl*
ory. In EL Sistcema Cambrico,
Su Palacogra \Fia Y El Froblcema
Dz Su Basg Parte IT pp.55-7lb.

4

Condon,i. A, and 1959, Permian Glacials in Contra
Smith K. G Australia. Bur.liin,Rosour,Aust.

Rac. 1959/29, unpubl,

Hills, E.S, 1959,. Record of Bothoerolepis and
Phyllolepis. from the Northorn
Territory of Australia. Lrans.
ROY,. 580G, Wa8ail, 92,1705

Smith,K.G, ot

9
]..J

R 1960, The G;ology of thu Marshall
River Arce, W.T. Bur,Min.Roscr.
Aust, Roc, 1960/)u unpubl,

Smith,X.G.,ct al, 1960, Sccond Progress Report in the
Gecology of the Huckitta Arca N.o
Bur.Min.Resour.Aust.Rec. 19b0/6€

e e e e ERX A AX

Smith,K.G. and 1960, Sumnary of the Geology of the

Vine,R. R, Tobermory u—mllc uﬂ‘”t N, T,
Bur,iin.Resour, Aust, Rpc 1960/71
unpubl,

Smith, K.G. 1960, Swmmary of the Guology of tho
Hay River L-milc Sheot, N,T,
Bur,lin,Regsour. Aust.Rec, 1960/73
unpuble

White,

—t
—

ary B., 1961, Mesozoic Plant Fossils from the
Tarlton Rengce, Northern Territory
Bur,iin.Resour, Aust.Rec, 1961/32
unpubl,




- ¥ .
o Flenty Kiver

HUEKITTE Ruy 77

SCALE /:50000

LOCRTION  OF MEKSURED  SECFows

X3q ,

Xgo «Xxaop .



| S . .
' rrra eucs S99 scake /:50,0
| e ‘ |
l ‘ ' 'WCK”ZD cRIION oF MERSURED SECYr/on X89.




Z

y ~
AUEKITIR Run 9 5057 Siute /:53000

I Dulcse  SANDSFos €.




GEOLOCY OF

SOUTH WESTERN

(NT) PART OF THE

GEORGINA BASIN
AN /" < ’k —

2200’

REFERENCE

QUARTERNARY [Gs ] sand alioviom
TERTMRY impure /imestone

MES0zoIC unditferentisted » conglomerate, sandsfone

T
/ [,/'B )\
7
TRIASSIC Tarlton Formation Conglomerate, sandsione

7

Y/
sy Lucy Creek
&

PALAEQZ0IC

(Mithaka Formation Siltstone, sandslone, coguinite

Carlo Sandstone Om Sandstone

ORDOVICIAN § Nora Formation Siltstone, sandslone, coguinite

Coolibah Formation Olc | /limestone
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