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Figure 1 ¢ Locality plan. Scale 1:2,000,000.
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Plate 1 s Geology of the Dulcie Syncline.
Scale 1:250,000.
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AN _APPRAISAL OF THE GROUNDWATER POTENT IAL
OF THE DULCIE SANDSTUNE, CENTRAL AUSTRALIA

SUMMARY

The Dulcie Sandstone crops out within a shallow syncline
120 miles longe. There is evidence that bores having high yields and
high specific capacities can be constructed in the sandstone. The
quality of groundwater stored in the sandstone is very good, and the
total volume stored is very large. In those areas which receive
recharge from major rivers, the standing water levels are expected to
be consistently less than 100 feet below the ground surface. An
assessment of the groundwater potential of the area would be assisted
by drilling a small number of holes to 500 feet, and carrying out
pumping tests on them.
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This report has been prepared in order to draw attention to the con-
siderable potential for development of groundwater stored in the Dulecie Sand=-
stones The conclusion that large rescrvoirs of water are present is based on
a study of the information obtained from bores in the arca that have been
drilled to provide water for cattles

The area is north-cast of Alics Springs; the minimum distance from the
town is about 160 road milese.

Location and Access

Tho Dulcie Sandstone crops out in a north-west trending belt 120 miles
long and 20 to 25 miles widc, extending from 10 miles east of the old Huckitta
homostead to 30 miles cast of Neutral Junction homestead (see Fige 1)e  This
belt occupics part of cach of the Barrow Creck, Elkedra, Huckitta and Alcoota
1:250,000 Sheet arcase The Sandover and Bundey Rivers flow across the oubterop
north-east of Utopia homestead and north of McDonald Downs homesteade

Utopia homestead is 150 road-miles from Alice Springs; the road consists
of 60 miles of sesled highway (Stuart Highway), 30 miles of formed and compacted
carth "beef road" +, and 60 miles of gradsd carth road which generally has a good
gurfaces The distance from Alice Springs to McDonald Downs is about 200 miles,
including 40 miles of sealed highway, 45 miles of '"beef road", and about 115 miles
of good graded earth road.

Geology

The Dulcie Sandstone is folded into a very large shallow syncline (the
Dulcie Syncline), the axis of which is parallel to the trend of the belt of oute
crop (Fige 1)e The narth-western two-thirds of the structure is of most interest
for groundwater development, end is shown in Plate 1« In this part of the
structure the sandstone crops out in two parellel strips about 20 miles apart;
the strips are along the flanks of the synclinee The dips of the outcropping
beds are generally less than 5 degreese The centre of the structure is entirely
gsand-covered.

The formation consists predominantly of a medium-grained quartz sand-
stonee It is generally well sorted, with rounded grains, but some beds have a
white kaolinitic matrixe The maximum exposed thickness of the formation is
2070 fest (Smith, Vine & Woolley, 1960)s Very-large-scale cross-bedding is
characteristically presents Fossil fish have been found in the sandstone at a
small number of widely gpaced localities, and these date the formation as Upper
Devoniane

The Dulcie Sandstone is correlated with the Morecnioe Sandstono.bocanse
of ¢~
(a) The similarity of the lithology and the sedimentery structure
of the formationse.

(b) The occurrcnce of the fossil placoderm Bothriolspis in the
upper portion of the Dulcie Sandstone, and near the base of
the Pertnjers Tormation (which conformably overlics the
Moreenie Sandstone in tho Mereenie Anticline)e

Fluvial secdiments of Upper Tertiary age occur along the Sandover River.
They attain a maximum known thickness of 140 feet near Utopia homestead, where
a sequence of creamy brown and khaki sand and sandy clay has been indicated by
wator bore samples (Woollecy, 1965)s The thickness and lithology of the fluvial
deposits along the Sandover River, where it crosscs the Dulcic Sandstone, are
practically unknowne :

+ Road constructed with Commonwéalth funds and designed to aid the
development of the beef cattlc industry in Northern Australia.
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Hyggologz

; The lithological similarity of the Dulcie Sandstone and the Mereenie
Sandstone suggests that the former may be capable of producing large supplies of
groundwatcrs Bores drilled in the Mercenie Sandstone, south of Alice Springs,
for town supply purposes have yielded supplies of 12,000 gallons per hour (gepehe),
with specific capacities in excess of 500 g.p.ho/foot dravdowne The water is of
exccllent quality, heving less than 500 parts per million (pepems) of total
dissolved salts (LeGese).

Vory few existing bores obbain water from the Dulcie Sandstone, but the
small emount of information available supports the view that the formation may
produce large quantities of good quality watere The available information is
summarised in Table 1, and locations of all bores arc shown in Plate 1.

TABLE 1
Bore Name :Mosquito ; Soskage | Noe8 S.B.e Noe 4
otal depth 160! 2 | 107! 216!
lg%eilng water 1451 ? | 201 160!
Supply (gepehs) £,,000 Good, ! 1,000 1,000 +
Salinity (pepems) 400 800 | 769 ?
Pastoral lease Utopia Utopia | Sendovcr S.R.| McDonald Downs
A 3 o | 29
) %i%ioﬁgtffﬁfacon ot ) ! 15320 ' 1’29Om

Carbine Bore, on McDonald Downs, probably produces water from the Dulcie
Sandstone, bub no information is availablee Scveral other bores within the area
underlain by the Dulcie Sandstone are thought to obtain water from jyounger,
probably Tertiary, depositse These are Ko. 7 Stock Route, Noe 14 and Scapy
(Utopia), and Raida Well (McDonald Downs)e

Available Yields

Mosquito Bore (Plate 1) has becn puaped at 4,000 gepehe without forkinge
Since the standing water level in this bore is only 15 feet above the bottom, the
drawvdown must have beecn no more than 10 foete The specific capacity of the bore
is therefore abt least 400 gph/foot drawdowne The water contains 400 pepeme of
total dissolved saltse It is apparent that bores in this formation are capable
of producing large quantities of good quality groundwater and can have high
specific capacities.

Standing Waoter Levcls

Insufficient information is available on topographic levels and standing
water levels to allow construction of form lines on the pieczometric surface, but
a geheral idea of conditions can bo obtained from existing borese The only bore
drilled in the Dulcie Sandstone near an obviocus gource of major rccharge is the
Nos & Stock Route Borey drilled on the bank of the Sandover River, vhere the
stpnding water level is 80 fest below ground surface. Mosquito Bore is located
within the floodout area of a small (un-namcd) creek about 10 miles from the
Sandover River, and the good quality of the water it produces suggests that re-
charge conditions are goode The standing water level at this locality is 145 feet
below ground surfacoe Noe 4 Borc on McDonzld Downs is located on a very exton-
sive sand plain, about eight milecs from the nearest apparcnt source of recharge
(the Bundey River)s Standing water lovel is 160 feet bolow ground surface. It
is presumed from the cvidcnce that shallow water levels (less than 100 foct) can
be expected in the vicinity of the Sandover and Bundey Rivers; and that moderately
shallow (100-200 fect) water levels arc likely to ocecur in areas away from these
watercourscse

Groundwatcr Movement

Data available arc insufficient to permit any assessment of groundwetsr
movement within the formatione The occurrcence of scveral springs at the base of
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the Dulcic Sandstonc along the south-castern flank of the Dulcie Rango suggests
that groundwater movemont may be to the south-castse Reduced lovels on the
plezometric surface at Noe 8 Stock Route Bore and MNo. 4 Bore (McDonald Downs)
orc consistent with this dircction of movement, but the high roduccd level at
Nos 8 may be due to a rechargs mounte

Rochar,gL_Outflow and Storage

Quinlan (1960) has estimatcd that an avorage of 4,000 acre-fcet per
year is added to groundwaber storage by the Sandover River, from rainfall on the
cabchment upstream from Utopiae This figure is based on ah%gagﬁyygﬁ arca of
1,800 square miles (of which 900 squarc miles is rock outcrdpf afid §ho / thot

% of the average of 10 inch rainfall on the catchment is eventuelly added to
groundwater storagoe The catchment of the Bundey River upstreom from the Dulele
Sardstone is similar to the Sandover catchment, but about half the sizee. The
Bundey is thoreforec cstimated to add an averege of 2,000 acro-feot pcr year to
groundwater storagee Small crecks draining the outcrop arcas of the Dulcie
Sandstone probably add as much water to storage within the sandstone as does the
Bundey River. Total water avalilable for addition to groundwater storage is
therefore possibly about &,000 acre-feet per year, and o large proportion of this
could be accepted by the Dulcie Sandstone. Present outflow by pumping from bores
is negligibles Tho amount of natural ocutflow is unknown. The springs around
the south-eastern margin of the Dulcie Plateau are estimated to produce a total
flow of less than 5,000 gallons per hour. The Dulcie Sandstone moy be effluent
to the Tertiory sediments along the Sandover River, but insufficient data are
available to confirm this or to estimate the volume of any outflowe Probably,
under present conditions, aguifers within the Dulcie Sandstone are effectively
full and some of the availuble recharge is being rejecteds The total storage of
water within the formation is not lmown but is certainly very large and possibly
of the order of 100 million acre-fceta

Cenclusions
Te Bores having high yields of good quality water, with high specific

capacities, can be constructed in the Dulcie Sundstone.

2e Standing water levels in bores drilled in the Dulcie Sandstone close
to mejor watercourses are expocted to be less than 100 feete In
bores drilled awoy from the major watercourses it is expected that
sbending water levels will be beztween 100 and 200 feet below surface.

3e Available average annval recharge to the formation is probably of the
order of 6,000 - 8,000 acre feots

beo The volume of zroundwatcr storea within the formabion is enormous.
5 Several holes drilled to 400 or 500 feet, combined with controlled pumping
tests on some of them, would assist in an overall assessment of the ground-

water potential of the sandstone.

Os The best plecece to commence such an investigation would be between
Kurrajong and Mosguito Bore, and/or near No. & Stock Route Borcs
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GEOLOGY OF THE| DULCIE SYNCLINE
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