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The information presented in this paper was collected
in 1947+8 by & combined scientifie team composed of officers
from the Commonwealth Scientific and Industrial Researceh
Organization and the Commonwealth Buresu of Mineral Resources,
Geology and Geophysies, who earried out a reconnaissance of the
natural resources of the Barkly Region.

- The writer shaum therefore, first acknowledge the
gontributions of other members of this team and in particular
that of his colleague D. M, Traves of the Burean of Mineral
Resources. Previous workers in the region had provided some

basic information on the oscurrence of underground water and
prineipals among these are Rs L. Jack, W. E+ Cameron, Ws Ge
Woolnough and Fe W. Whitehouse.

The importance of the Barkly Tableland to the pastoral
industry of both the Northern Territory and Western Queensland
and its situation, astride the Northern Territory-Queensland
border are, by now, well known to most.

The pastoral potential of the Tableland is based on
extensive areas of pedoealeic soil, whieh supports mitehel,
flinders and other useful grasses, and on abundant supplies of
underground water. These supplies are so essential because
rainfall whieh ranges between 10 inches per year in the south
and 23 inches in the north, is seasonal snd natural supplies of
surface water are, in most years, totally inadequate for the
watering of stock between June and November.

_ Some note on the morphology and geology of the Tablew
land provides an essential introduction to the study of sub-surface
water supplies. The name Barkly (Formerly Barkley's or Barclay)
Tableland was apparently first used in the last eentury to describe
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an area east of Camooweal which, to a western~bound traveller,
presented the relief of a teblelsnd. Subsequently, the term

was extended to cover the downs countly north-west and southewest
of Camooweal, and, §3 present common usage which is followed

here, the Barkly Tableland refers tothat vast tract of near

flat downs country which extends from Welhollow and Neweastle
Waters in the north to Urandangi or beyond in the south and

from west of Camooweal westward nsarly to Tennent Creek.

The term "Tableland" applied to this vast tract is
strictly a misnomer and 1s likely to §§§§¥$§; from the casual
reader, essential features of the morphology of the regions
Essentially the Barkly Tableland is 2 long but shallow depression
which forms part of two of the <three physiographie units into
which the Barkly Regiocn has been divided -« the Barkly Internal
Drainage Bagin end the Georgina Valley« The Barkly Internal
Drainage Basin includes the northern part of the Tableland - an
extensive plain sloping gentliy up to low hills which form an
irregular rim to the basin. The southern pert of the Tableland
‘lies within the upper reaches of the Georgina valley = a wide
shallow valley drained by the Georgina and its tributaries flowing
southward into the inlend drainsge system of south-western Queens-
lande The land forms in both of these provinees are, to a large
degree, relicts of an older Tertiary land surface whiech haa~b§¢a
modified, to some extent, in the present eyele of erosion in the
Georgine Valley and even less in the Barkly Basin.

The Geological history shows how ancient is the origin
of this Barkly depression. It is apparently sétuated on z stable
block between two less stable Pre~Cambrian welts - one the east
and north-east, the other on the west and south~west.

It has been transgressed by epleric seas on three
oeecasions - in late Pre-Cambrian, in Middle Cambrian snd finally
in Lower Cretaceous time, and sediments representing each of the
three transgressions, together with Caincszole terrestrial deposits
are still preserved in the depression. There are few cuterops of
sediments laid down in the late Pre~Uambrisn transgressions and
most outerops in the Tablelend are of Middle Cambrlan limestone,
dolomites sandstone, shales end derts. These are overlain in the
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northern portion of the Barkly Basin, by up to 500' of shale with
sama‘sanﬁatan@_anﬂ limesﬁsné, deposited in the third transgression
in Lower Cretaceous time. These sediments probably extended
farther south than the present boundary, and remnants have
recently been found east of Camooweal.

The eyele of erosion whieh b@gan’afte? the retreat of
the Lower Cretacecus sea brought the land surface of the region
almost to peneplanation in Tertiary time, when the surface of
the Tableland was not very mch aiffex@n§g from that to today.
Laterite developed on the slopes but much of the ecentral portions
of the depression were evidently swampy and the residual pedoealeie
soils on sediments or alluvium show no laterisation. 8ilieeocus
limestones were eventually deposited in some shallow lakes.
Finally, the present cycle of erosion has been unsble, so far,
to bring about signifieant changes in the Barkly Basin although
more alluviation has taken place in the Gesggina Valley and the
Georgina River has suffered some rejuvenation.

The geclogy and morphology therefore indicate that
eonditions in the Barkly Teblelands - shallow depression
underliain for the most part by dolomite, limestone, sandstone
end shele with some alluvial cover - are emminently suitable
for the colleetion and underground storage of water.

The sinking of water bores in the Tebleland apparently
commenced toward the end of the last century and Camerson (1901)
records 8 bores in the Camcoweal area in 1900. There are fow
details of these bores beyond the faet thet they were not artesian
i.e« not flowing bores. Woolnough (1912) in his reconnaissance
trip seross the Tableland was struck by the eonsistent rise of
underground water cnee the water~bearing strata had been
penetrated by the bore and stated that the supply was sube
artesian. David probably following Woolnough also regards the
underground water supply of the Tableland as sub~artesian in

his Explanatory Notes to accompany a2 new Geological Map of
Australia, published in 1932. In a paper published in 1940

Fe+ We Whitehouse suggested that, where a considerable thiekness
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of alluvial cover is present, supplies of gpoundwater are
restricted downward by the surface of buried limestone,
produeing & perched or natural watertable and W. R. Browne,
editor of David (1950), has discussed sub-surface water supply
of the Tsbleland under the heading of "Groundwater®.

Faced with these rather different ideas, the survey
team in 1947 taekled the problem by systematieally cclleecting
all bore logs and bore data available at each pastoral holding
on the Tebleland. This produced an impressive amcount of deta
to which was added information from pastoralists and from the
two drillers operating on the Tableland at the time.

Meny of the logs are inecomplete in that they do mot
provide full data on both the behaviour of sub-surface water
and on the strats penetrated in the bore but most of the logs
provide some informationa

The first analysis made of bore data dealt with the
behaviour of water in the bores to determine to what extent
supplies are under pressure.

The result of this analysis is given in Teble I« The
139 bore logs, which were sufficiently complete for analysis,
fortunately represented, between them, most of the major holdings
in the Tableland and provide a reasonably pepresentative sample.
The data required weres-~ The depths at whieh supplies of water
were struck, the depth to the main supply, the static water level
gt completion of the bore,; and the depth to the pump. Many of
the 139 bore logs did not provide all of this information, but
sufficient to indicate the amount of the rise if one had occurred.

The results indieate that 20% of the logs show no rise
and indicate the existence of ground water, but this percentage 1is
less significant then it seems because no less than 16 of the 28
bores whiech show no rise are situsted in one relatively small ares
on Alroy Stations. The other 12 bores which show no rise are
distributed across the Tableland.

Eighty percent. of the bores show some rise, 61% show
rises greater than 10 feet and nearly 50% ef all bores in the
gample show rises greater than 20 feet.
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TARLE 1,

RISE® OF WATUR TN BORNS - BARKLY TABLELAND,

Totel  No, of logs Noe of e
No. of with insuf. logs No« of bores Ko, of bores Ko, of bores No, of bores Nos. of bores
Bore ficient with suffie.~ with no rise. with 0=10 f£i. with 1020 ft. with 20-100 £ft, with more than
Logs deta. ient: deta, rige, rise, rise. 100 ft. rise,

. 5?’50 .
406 267 139 284  20% 26 196G 18 13% 55 14 0%

% Where two or more aquifers nre recorded,
only the minimum rise is recorded in the teble,

£ 16 of these from one ares - Alroy Downs,
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Moreover, forty bore logs provided complete information on
- the behaviour of water, ineluding the depth of the pump and
viﬁ noc less than seventeen of these, the pump is placed bétwaen
the main supply and the static water level - complete proof of
the existence of pressure water.
This analysis of bore date therefore indicates two
mein pointss |
(1) Main water supplies is most places in the
Tableland are under pressure. |
(2) Over restricted areas, sueh aw Alroy Station
main supplies are not under pressure and behave
as groundwater, elthough the relationship between
the two tvpes of supply is not readily evident.

Turning to a further examination of the first polnt,
the pressure weter occurs in a sedimentary basin and we should be
able to trace the aquifers in which the water is stored.
Information on possible aquifers may be provided by the
eharacter of outerop of Cambrian and Cretaceous sediments end
by the bore logs.

Unfortunately outerops in the Barkly Tableland, in
general, are few and Br between, and even on higher ground
many outerops are lateritiszed. However, what evidence isg
available indieates that the Cambrian sediments consist of
dolomites, limestones and sandstones with interbedded shales
end cherts. In many places, these sediments are falrly thinly
bedded and both dolomite and limestone beds show varying degrees
of porosity due to solution cevities frasturing or jointing.
Basgin dips of from O0-5 degrees have been noted. The evidence
therefore strongly suggests that some of the gently dipping beds -
sandstones, due to origimal porosity or dolomite and limestones
due to porosity from indueced solution eavities or from fracturing -
probably do aet on agquifers within the Cambrian seguence, and
these, in places at least, ere probably sealed b~ overlying
impervious shales.

Comparatively few of the bores appear to tap mein
supplies within the Cretaceous sediments, at théd northern end of the
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Tableland, where the lithology consists mainly of shajes and
’ ﬁiitﬁtéééé with some limestone and sandstone. Main supplies
tepped under pressure from Cretacecus sediments almost certainly
are held in basal sandy beds which underly the finer grained
gediments.

Turning to evidence provided by bore logs, no less
than 181 &rilhra logs have been coklected, although as will be
mentioned g‘!ﬁ;, these do not add to our knowledge of the
geology as much as might be supposed. However, one is struek
by the mumber of logs in whiech the drill, penetrating sub-
horizontal Cambrian beds, found weter bearing strata sandwiched
between beds which were cbviosly more impervious than that
from which the water was obtained, For exemple, in Govermment
Bore No. 1, Anthony Lagoon, the main supply came from 36 feet of
“red voleanic rock' (probably a ssndstone) between two beds of
limestone. Again, in Bore 19, Headingly Station, a main supply
wes found in 26 feet of "honeveomb limestones" betwesn creamy
hard limestone above and hard white limestone below. Water
bearing strata have been logged as "rotten limestone', "honeyeomb
limestone®, porous sandstone or ¥sand and gravel", ete., in mahy
places between beds of limestones of "elay".

Therefore, there is sufficlent evidence to indicate
that supplles of water are stored under pressuve in beds whieh
because of relatively high effective porosity, set as aguifers.
The next step should, of course,; bs an attempt to identify and
correlste these aquifers but unfortunetely our present knowledge
of the stratigraphy of the Basin is quite inedequete for this
tesk. The bore logs provide little relisble stratigraphie
formation for a mumber of reagons, Firstly, they are drillers’,
and not geologists', logs from percussion drilling snd all who
have had experience with eonstructing a bore log from pereussion
drilling will appreciate the ﬁii‘fieui’gias entailed. Secondly,
both Cambrian and Cretaceocus beds present monotonous sequences
whieh provide no key beds likely to be recorded by the driller,
and thirdly, the bores are too shallow {rarely above 250') and %oo
widely spaced {mbout /O miles apart) to enable correlation to be
made with any certainty.
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However, one may safely say there are a mumber of
equifers within the basinBecsuse or three different aguifers,
with slightly different pressures gradients have been proved in
some bores (e.g. Brunette Down 22) and beeause the distribution
and depth of major supplies throughout the basin ean hardly be
explained on any other h¥ypothesis.

There are a number of .aﬁ"diﬁioml facts which willl help
fm determining the characteristies of un&ergmwxd water supply.
in the first place, the conditioms of re-charge bear on the
problem. It might be assumed from the lack of relief in the
Barkly Tableland that a relatively high proportion of the rainfall
would soak into the soil and provide a widespread and fairly
eonsistent supply of sub-surface water. However, this is not
the esse. The desp pedoealeie soils (perhaps 12-18 feet in thicke
ness) whieh cover so much of the Tableland undoubtedly form
an impervicus layer which, although taking up water in its top
layer in the weti season, camnci pass water dowm to underlying
roek. 1t is true that these soils erack badly in the dry season
and that eracks extend downward for perheps 3~ feet in places,
but with the firsi rain, the clay swells again and the soil
probably does bacome even wet below sbout 5 feet from the surface.
The importsnce of this fact on the problem of re-charge needs
no emphasis. It means that in the Barkly Basin, the main areas
of inteke are

(1) areas of outerop or lateritized outerop around the

. edge of the basing

(2) the upper portions of stream ehammels, where the

gandy beds of the stresm is in contzet with the
underlying sediments;

(3) low rises within the Basin where lateritization

took pleace snd where light textured soils remain.

The lowest poriions of the streams, particularliy in
the ares of distributaries cannot contribute to the supply of
underground water, and this is probably the main reason for the
broad but shallow lakes which cover large parts of the Barkly
Basin at the end of the wet seasoms~ water tables perched
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on the surface because of the impervious character of the

surface soil. It is also obvious that underground water supplies
in the ecentral portion of the Basin much have been migrated

many miles from intake beds to reaeh their present position.

The position ag regards re~charge is to some extent

the same in the Georgina Valley, with the difference that weak

gina River has provided sn area of
disseetion and re-charge at the head of the main river, and
probably along the entire course of the river. Apasrt from the
river, the main intake areas are cuterops or lateritized cuterops
on the slopes, although some of the alluvia in the eastern gide
of the valley are light-textured and some water socaks therein
have been used.

Some of the Tertiary limestones probably form intake
areas in both the Barkly Bagin and the Georgina Valley but it is
probably that this water is held in the limestone and is distinet
from that held in the Cambrian sediments. Water has been drawn
from these limestones in the Georgins Valley but probably not

rejuvenation of the Geo

Additional information hes also been provided by the
eontouring of the statlc water level -~ & level which is given
in most bore logs. This was found to be the only information
from the bore logs which could satisfaectorily be shown on the map.

| However, it is essential to consider what these lines

represent. 1In a few places, such as in the vieinity of Alroy
Station, they mark a water tsble but in most plaeces they do not
represent 2 water table becsuse no water is found at the surface
they denote untlil underlying aquifers have been penetrated.

They dencte in general, therefore, s hydraulic surface
to vhich water will rise when major agquifers sre ponetrated. On
the other hand, they cannot be contours on &k a simple hjdrsulie
surface becszuse a number of aquifers is :kmown to be involved.

It 1s remsonsble to assume that they are contours on
what one may eall s composite hydrasulle surface. Furthermore, the
faet that this composite hydrau zﬁe_ surface ean be quite readily
ed seems to explain mueh about the conditions under which
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sub~sgurface water is stored. 7To some extent, the elose coincidence
of hydraulic grades may be due to the relstively small changes in
relief in intake areass but the major factor, it is suggested,
is thai many of the squifers are st ome plaee or ancther,
gonnected so that their pressure systems are reconciled. This
is in keeping with the cherseter of the aquifers, becszuse many
of them depend for porosiby on fraeturing or sclution cevities
80 thet the efficieney of s bed elther as an aquifer or as a senl
may vary both slong dip and strike.

This is also advanced as the most probable explankion
of the existence of majJor supplies at fairly shellow depth in the
cantral portion of the basin. Aquifers at depth and under
considersble pressure "leek" upwards into aquifers at high
levels; and in places, pressure veter is able to rise to its
hydraulic surface « hence the sporadie bore in whieh no pressure
is observed.

We, therefore, suggest that most of the sub-surface
water supply in the Barkly Tebleland is sub-artesian - under
speclal conditions dietated meinly by the lithology of the
Capbrien sediments. The mein aress of intske zre situated along
the slopes of the great depression and along purtion of the
stremms. However, largely becsuse of the ineidence of cponings
in dolomite or limestones, due to solution or {racturing, meny
womneeted, giving o eomposite hydraulie
surface vhich can be contoured.

It remming to dezl with areas such as that at Alrvoy
where conditions of ground webter appser to apply. Unfortunately
there are no drillers' logs for bores on elther Alroy or Avon
Downs Stations, and there is not suifTiciont evidence to decide
whether the non~pressure conditions at these localities is due
to the existenee of a perched water taeble or whether the water
supply is comnected with the genersl system but has been able to
rise to hydreulic grede due to locally lithology. Thewe is,
however, sufficlient evidence to suggest that in any ease the
water is stored in Canbrian sediments, probebly well below
alluvial cover, whieh In logs of bores in the Playford River
a few miles north of the Alroy ares amounts to only some %0 feet
in thiekness. o

of the aquifers are




As one would expect from underground water %ﬁ in or
traversing limestone and dolomite, most of the subwsurface water
of the Tablelsnd is mineralized to some extent. However, the
record of potabllity is very good. There appesrs to haw:bm
only a few bores in which water was unfit for stock vhieh

suggests thaet over 90 per cent. of the bores sunk to water

have been suitable for the watering of stoek.

It 1s probebly true also that over 50% of these bores
have produced water f£it for human consumption although this
brings in the factor of the toughness of the individual and
I do not mean to underestimate the hamards of the traveller who
goes from bore to bore across the Tsbleland ~ since each bore

provides a different concentration of epsom salis amng‘#t pthor
things.

We have been able to find only eight complete analyses
of water from these bores and these show & maximum of totel solids
of 825 grains per gallon consisting mainly of sodium chloride
and magnesium and ekdeium sulphate. One or two bores have
showm a fluoride content above that eonslidered safe for stoek.

It is, of eourse, obvious that there is little diffieulty
in obtaining supplies of water, pumping #c at least 2,000 galls.
per hour, within 100 feet below the static water level (the
hydraulie surfeee) in the down eccuntry of the Tableland,
Consldering the present wide spaeing of bores, I think that
most geologists would have 1little hesitation in predieting
adequate supplies for additicnal pastoral development.

Ho sign of depletion have been reported from any of
the bores, even at capacity pumping during tests, nor any during
the recent drought. This is, of course, opinion rather than
evidence, but actually it is very diffieult to reach any
gonelusion of water reserved on a faetuml basis. However,
one method has been applied in the Barkly Intermal Prainege
Basin. Our colleagues from C.S.I.R.0. estimate that for full
pastoral development in this portion of the Tableland, watering
points will have to be considersbly inecreased, and the number
of working. bores approximately doubled.
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Assunming that the inereased number of bores are pumped
at the rate of 20,000 gallons per day for 300 deys in the yesr,
we have en cstimste of the volume of water to be withdrewn from
sub=surface supplies 53? year. This figure is s2lso the sm unb
of re-chzrge needed to balance withdrawal and seave depleting
underground weter supply. The sverage annual rainfall is known
and we have mapped and calculated the sporoximste area of the
main intake sreas snd can, therefore, calculate the percentoge
Yrun in" in intske sreas to balance withdrawal by bores. From
these ealeulations, a percentege run-in of 0.3% emerged. The
figure itself may not be significant but the very low order of
the result seems quite imporiant. The fiégre can be increased
twenty times or more, to sllow for factors which cannot be
measured, and would still be within the range of probability.

We therefore suggest that there is good evidence to
indieate that sub-surface water supplies will be nmore than
ufficient for the future develo ment of the pastoral industry -
of the Berkly Teblelsandse.
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