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ABSTRACT
In en area covering parts of three Hundreds in
Northern CQ. Cardwell, the groundwater underlying the sandy
heath terrain occurs at a depth varying from 9 to 80 feet.
AThe groundwater has a gradient on the hydraulic surface of
1:5,000 towards the sea, into which it presumably discharges.
The penetration of rainfall directly into the deep
-sand in wet winters is about thirteen feet, and does not
effecti#ely recharge the aquifer. Local recharge can only
:occurfifbthe rainwater is added to by surface runoff.
Stock water is available in some areass only, and
owes itswoccurrence to the accumulation and downward penetra-
tion of:surface runoff to reach the water table beneath the
lowlying flatse. A
o Any type of land deve10pméht which may prevent or
-sgvefely'restrict local runoff will eiimﬂnate & source of
‘good quality intake to the éroundwaters. Subsequent pumping
and uée>fof stock would then cause the volume of usable
groundwater to decrease and deteriorate to the point where

gtock water might no longer be available.

 That portion of South Australia, designated the

_ Ninéty Mile Plain, comprises a large tract of country of
uniform appearsnce, the soils of which, for>the most part, are
1nfert11e'sands;‘but are clothed hevertheless by a relatively
flouriéhing_wegetation of low shrubs. Shallow groundwaters
are found over most‘of its extent, There is much virgin
country, though it'is:répialy being cleared and developed

for ﬁaamure prédnctiqn and in the process the shallow ground-
water plays an 1mpdrtant'pért, because it may represent the.
bnly gOurce of both stock énd domestic water supply. This
is particularly #hé case in the country between the eastern
shore of the~Cooroﬁg'and the Mt. Bbcthby Range, where the

,waters_bccurring at sha11oW depth in the limestones and sands
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.are hydrologically geparate from their equivalent in the
main part of. the Murray'Basin, while the deeper seated pressure
waters of the Knight Group sands either do not occur, or are
believed to be of high salinity. As a consequence, the stock
graziné the developed pastures are watered entirely from wells
‘equipped with windmills in which the water level is commonly
20 to 4O feet from the surfacee.

 In 1949, the Lend Development Executive of the South
Australien Departmentpof Lends, sought the assistance of the
Department of Mines~in determining the availability of stock
waters in the area with a view to pastoral development. The
Department of”Mines sank nineteen ehallow bores and one deep
_hore during'l950 and after carrying out appropriate pump |
testing, recommended a substantial programme of further test
boringe A

This recommendation was adepted in 1955-56 and the:

' Department of Hines eank a further 106 bores and carried out
pump tests. |

The original drilling was planned on the assumption
that'the dunes,acted ae collectors of rainwater, and therefore
that the best quality shallow groundwaters would occur in
bores sited on or closefto them. - Poorer quality water was
expeoted'beneath the interdune flats, where saline waters were
antieipated; These expectations were not’borne out, although
this dia not become apparent until near the completion of the
.‘drilling programme, when’ the salinity pattern apparent on
the accompanying plans began to emerge.

Subsequently, eome thought having been given to the
possible effect on the groundwater, of the replacement of
native vegetation by deep-rooting plants such as lucerne, the
Department of Mines 1nvited the interest of the Division of
Soils of the Commonwealth Scientific,and Industrial Research
Organdsation in the problem of determining the depth of
- rainwater penetration 1nto the soil. As a result, the

inwestigation of the soil moisture regime was undertsken by
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'that organisation. For reasons indicated above preliminary
discussions did not include the investigation of the interdune
flats or low 1ying enclosed drainage basins. It was subse-
quently found that the latter were of local 1mportance in
their effect on salinity.

A detailed description of tne CeSeleRe0Oe contribution
to this investigation is the subject of a separate psper
(3. W. Holmes in C.S.I.R.O. report in press)s.

2, LOCATIOﬁ

The area 1nrestigated'iies on either side of the
Woods Well = Culburra Road and includes the greater part of
Hundred of Colebatch, the sonthern part of Hundred of Field
and‘Section 34, Hundred of Richards. _ The western boundary
of the area lies within 5 miles.of the Coorong end extends
easterly for a distance of approximately 18 miles. The total
area is approximately 180 square miles,'and the elevation is,
on the average, about fifty feet above sea levele Although
.the whole area maj be regarded as part of a very extensive
plain, the local topogrephy is broken into a system of sand
rises which.are apparently fractured portions of former dunes.
Shaliow, enclosed baSins,‘also of sandy soil occur commonly
and there is no surface drainage out of the areas This type
of drainage is often referred to as internal drainage, which
1np11es accession ofiwater to»the groundwater table, whence,
by subsurface flow, the shallow aquifer discharges into the
sea. In, fact, the investigation to be reported in this
paper will show that the'shallow groundwaters of the area under
experiment are basically of a saline nature, and in a few
places anly are connected with local surface drainagee. Oonly
in certain enclosed surface basins where runoff concentrates
:after heavy rain; and augments the rainwater precipitation
penetrating downwards into the underlying rocks, is it possible

for any refreshment of the saline groundwater to occure.



3, _PHYSTOGRAPHY

The most prominent feature of the area is a high
ridge trending northwesterly through the eastern part of Hd.
Colebatch, having an elévation of more than 170 feet above
sea level at the point where it is crossed by the Woods Well -
Culburra road. ~The highest point of the ridge in this
area is Mt. Boothby, rising to almost 300 feet above sea level
and situated about 2% miles north of the road. The ridge
,'is quite prominent. to the north of the road and cen be traced
" for a considerable"distance:in that‘direction. To the south
the ridge flattens and eventually cannot be distinguished from
- the other low dunes of the area. |
| The area generally is occupied by a succession of
- relatively low-poorly consolidated sand dunes rarely rising
to more than.loolfeet'above.sea.level. ' However, several
isolated;dunesrrise to 206 feet or more above sea level.
The dunes generally_are trending east-west’but with many local
wariations, so that'in places'the interdune depressions are
completely enclosed._ ' ' ' '

There are occasional. areas’ of almost flat country
Awhere the surface elevation varies by little more than 3-4
feet, the most prominent being the flat adjacent to the
Woods Well road in the(vicinity~of the track to the Camp Bore,
1ying at a general elevationrof about-52 feet above sea level,
Other flatsialso'occurffurther'westtalong the Woods Well road
. and - in the vicinity of Mto Loggie. i _ ‘
In- profile the larger dunes}usually have a gentle
| slope on the northern side and steep southern slopes, indicating
‘ that stronger and more persistent winds came from the north

during their formation., “The" smaller dunes are more rounded

- - and generally more irregular than the larger dunes.

Average rainfall over the ‘area 1s about 18 -~ 19 inches
per annum, with possibly slightly increased precipitation in

.the vicinity of the high ridge, the nearest towns where raine-
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fall records are known being Meningie, with.an average of 18.14
inches per annum; Coonalpyn, 17.71 inches and Tintinara, 18.77
inches. Most of the rein falls during the months June,
July and August, with occasional summer falls, and surface run-
off isvnegligible, exqept after very heavy showers, when parts:
of the‘flats.may‘be covered'ﬁith'water for short periodse.
This surface ponding, althéugh intermittent, later proved to
be of considerable hydfological importance.

In most parts of the area the duneé are "fixed" by a
"desert heath" type of vegetation, including scattered and
rather stunfed mallee, much of which has apparently been burnt
by several series of bushfires. In the vicinity of granite
outcrops theAmalleé is taller and denser, possibl& because
of increased run-off énd the presence of a certaln amount of

clay whidh retains moisture.

Y4e GEQOLOGY

Granitic bedrock of probaﬁly early Palaeozoic age out-
crops in certain areaé; particularly along and in the vicinity
of the high ridge, the rock_being mediunm grained, grey in
colour when fresh and brownish grey in the weathered zone.
Occaaiohally'it contains‘xa§noliths of fine grained dark grey
micaAschist.’ The supface’of the outcrops is generally smooth
éhd roundediwith jointing and fracturing sometimes well
developed. In two localities the rock has been quarried for
road metal. -No’granite outcrops are known in the western part
of the area é&nd thé uppér surface of the bedrock is most irnegu—
' lar as shown by logs of various deep bores.

The granite has ‘appénently intruded mica schist which
is not kﬁown to outcrop but has been intersected in a number of:
boresawithinzthe aréa:and in its vicinity. The area thus forms
a part of the PadthaWay}platform extending northward from the
vicinity of Kington-Naracoorté railway and west of the rallway
through'Coonalpyn, and is a zone of relativelyAshallow bedrock,
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Overlying bedrock, which lies at a maximum known depth
of almost hOO feet, is a succession of sand and clay, lignitic
in part, and with some quéiliférous sahd horizons. This
succession.hasAa thickness of at least 200 feet and appears to
be the equivalent of the Knight Group,.(Ludbrook 1956) which is
lower Tertiary in age} The upper 150-~200 feet of sediments
in the afea consists predominéntly of aeolianite with some
young 11mestoﬁe and occasional thin lenticular sandy clay
horizons and these sediments are regarded as Pleistocene to
Recent, possibly gfﬁding t0 upper Tertiary in the bottom 30 to
4O Peet. N ) |
| The acolianite is usually fine grained and poorly
consolidated particularly'in'the upper part of the succession,
being composed qf'well founded sand grains cemented in parts
by calcium carbonate, and occasionélly Qontaining shell frag-
ments. Apart from the travertine limestone the sediments
- to a depth of LO-50 feet are generally soft and friable, and
it is likely that some of.the calcium carbonate has been leached
from these sediments by the action of groundwater and re- |
deposited as>travertine limestone,

- The travertine occurs as a thin crust at or close to
-the surf‘aée a_nd often outcrops aldng the tops of the dunes

where erosion has removed the sand. At the surface the sand

is fing graingd, lgdse and varies in colour, being generally
Whiteion the dunes and discoloured to grey by organic matter

in the interdune depressionse. In the depreséions it is often
very fine and'silty ahd'dccasionally contains a small proportion
of claye. Theéq were possibly former swamp areas, in which the
.g?ound water table may have been at or above the surface. |
Sludges from a deep bore on Section 12, Hd. Colebatch have
bgen submitted_to a preliminary palaeontological examination

with the following resulte:-



0 - 161 feet: Predominantly aeolianite of known
o Pleistocene-Recent age.

161 - 191 feet: = The fossils are a mixture of
: . Pleistocene and Tertiary forms
and the sediments are considered
. -to Bbe mainly Pleistocene with
sone re=worked Tertiarye.
At 191 feet the drill entered definite Tertiary formations,
which are Eocene=0ligocene in sge, eontinuing to a depth of
326 feet where weathered scnist was encountered.
Fig. 2 shows the physiography and general geology of
- the area 1nvestigated. Aerial photos; which were taken sub-
sequent to drilling operations, enabled the positions of the
bores to be plotted accuratelye
Fige 3 is8 a cross section in an east-west direction -

across the area and indicates the various formations encountered

during drilling. -

- e QGroundwater stuéies o | ‘.

' Testing of the underground water}prospeets in the area
of about 180 square miles;deScribed above waszﬁirst commenced
by the Department of Mines in 1950, following an earlier
regional survey of the area by T. A. Barnes and D. King
(unpublished Departmental’ Report)..‘ |

As the area was undeveloped'and.the groundwater
prospects were then largely unknown, 20 test bore sites were
selected at wide intervals 1n Hds. of Field and Colebatch,

In the northern part of Hd. Field drilling and well sinking
hy various landholders had shown that the water occurring at
shallow depth was generally quite saline, and for this reason
the first of the 20 test,boresAwas,drilled 1n,this areas

It was continued to bedrock to test the deeper waters._'All
waters to a depth of" 392 feet were found to be highly saline,
and the bore was subsequently-abandoned,_it being considered
that further testing of»theAdeener waters was not warranted at
that stage. |

The remaining 19:bores'pf the original programme were

then arilled to test the shallow supplies., Some of these
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ennOunteredigood quality water, although'the aquifer generally
consisted of a very fine sand which mas‘liable to cause
'-difficulties during development and.pumping. Five of the
bores were subsequently abandoned because of high salinity and
‘a number of the others were. taken over by 1andholders for
stock watering.

| In 1955 five of these bores were cleaned out and
fittedpwith screens, and a further 100 bores drilled. In
1956 six bores wereidrilled, to five of which, water stage
recorders were fitted.. The total number drilled was 126
bores, 6h'of-which mere preserved by lining with bore casing
end the insertion of'aiscreen into the aquifer.

At the five bores equipped with water stage recorders,*
a continuous record of_the water leuel was kept for a period of
over 12 months. Inrthe remainder, the water levels were
measured by plumb-line at monthly intervals. Bore head levels
_were measured accurately and related to the Railway datum
_at Culburrae

The;main test drilling programme was undertaken mainly
during the winter of 1955 because of the difficulty of moving
heavy plants through the soft dry sand in the summers,

“The bores were: drilled.to water level, cased with 5"
casing and if field salinity tests showed - the water to be
suitable for stock,.a screen and pump.were fitted.s These Were
made as one unit in the form of & spear point which was forced
into the fine sand of the aquifer below the casing, the
supply being then'deyeloped by pumping for'a It hour period,

1 water samples being collected at hourly intervals and tested
for salinity.

Of the total of 106, bores drilled during 1955-6, L8
yielded water of 1, OOO grains per gallon or more and were

subsequently abandoned. In'addition to the remaining 58,

* Type C. Water Stage Recorder, marketed by E. Esdaile & Sons Ltd.

This recorder has an 8-day clockwork mechanism and a 24" range.



5 bores drilled in 1950 were reconditioned snd fitted with
screens, and an old well (68) was also included in the pump
testing and subsequent'sampling. ‘.Thus e total of 6u.stock
water supply points were.estabiished, including 5 water stage
recorder bores not fitted with'pumps.‘_ At the end of April
1956, when maximum salinities uere anticipsted, test pumping
for four hours produced no‘abnormsl salinity increases, though
in several cases, notably bore Nos. 25 and L5, the original
salinity of which was close to the limit for stock, the slight
rise in salinity was sufficient to render them doubtful as
permanent water supply points.A . |

In some bores the original supply was found to have
diminished considerably, this probably being a mechanical
failure caused by fine sand blocking the screense.

In sdd@ition to the‘ori‘ginai samples, the water in the
bores was'sampled.at three;monthly.intePVals.to enable salinity
" wariaetions to be observed, .This-sampling was also done by
pumping, the pumps hsving been originally set within the
topmost:one to two feet'of the'aquifer, for the reason that -

the best quality water was expected at this upper surface.

Ze Soil Moisture Studies

‘These were undertaken by the Gommonwealth Sclentific
and Industriel Research Organisationx and are being reported
on in detail elsewhere by J. We Holmes, Senior Research Officer,
.for which reason they will be only briefly dealt with here,
Two sites were chosen, one in a thinly established lucerne
paddock and the_other in an area of_native heath, Where soil
moisture profile was meesured'by nesns of'a.neutron moisture
meter. The technique has been described by Holmes and
Jenkinson (1959). Observations were continued at approximately
three-weekly intervsls for two years,'commencing in April 1956,
.considerably in excess oflthe,everage. A standard 8 inch
rain gauge at each site was used to messure the rainfall

accumulatingtfuring the interval between visits.
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i. 6. HYDROLOGY

1. Rainwater Penetration

‘Briefly, the ‘5011 moisture studies showed that, for
the two sites investigated,ZIOcal rainfall penetrated not more
than sbout thirteen feet into the deep sand during a very
wet winter.  Since the water table is almost everywhere
below -this. depth it follows that in the native heath country
. Ienses or zones of»good quality-water floating in a surround .
of more saline water do not owe their existence to direct dovm~
ward percolation of rainwater alone. A greater depth of
penetration can be achieved when the rainwater precipitation on
any area is augmentedabyrsurface runof'f, however, and this
phenomenon is believed to be responsible atrleast for the good
water zone 1ying along the Hd.‘Field - Hd. Colebatch boundarys
| Whether a significant increase in the depth of penetra-
tion from rainfall alone would result from the substitution of
shallow rooting paatures for the.types of vegetation covering
the test sites, could not be ascertained without further investi-
‘_gation; | | o |
20 Deep waters :
 As a result of a number of deep bores drilled during
the investigation it has been found that the deeper aquifers
are highly saline. ﬁ The deep bores are at wide intervals
'through the'area and it appears that, apart from‘a narrow
zone along the extreme eastern edge the water from these
aquifers is quite unfit for stock. » _ '
Bore Noe. 51A may be taken as typical and its log is
as follows'f _
0 - f 1t Darkfgrev,Eiliceous'mediumecoarae'sand.
1- 3' ﬁuff.medinmfgrained caleareous sand.
3 - 6?;51Brownish yellow coarse grained sand.
6 - 20' Buff calcareous silts
20 - u2f_ﬁ Buff oaloareous silt - partly consolidated
42 - ‘u6‘h,'GreYiah'yellow'soft limestone.



u6 - 64t Cream soft limestone.
64 - 90' Pink soft limestone.
' 90 - 120! Pink highly calcareous fine grained sand
' ' (partly consolidated) with fragments of

limestone.

120 = 130* | Brownish yellow calcareous ‘coarse grained
sand. .

130 - 165' Dark grey to black lignitic clay.
165 - 195‘ Dark grey claj with fragments’of pyrite.

195 - 230' Wnite cley with small quentities of quartz
A grlto '

230 - 270' - Light brown claye d
270 - 320‘._ Light @reen clay with some'quartz grit,.

320 = 323% Light brownish—grey calcareous and siliceous

‘ 323 - 3&0' \-Light “brown quartz grit with .some calcareous
fragmentse =~ ‘

Water was encountered at 37, 42, 60" and 320 feet and .
the respective static levels were 37; 37, 37, and 300 feet,
The salinities of the variouslwaters were 1200, 630, 1140 and
2800 grains per:gallon respectiVely. UsualIy the static level
of the deepest aquifer is within 4o feet of the surface. This
bore may therefore have been drilled into a deep depression in
the bedrock and encountered»only.connate watere.

A1l other deep bores in the area haVe‘yielded water
.of a similar quality from the deeper aquifers, apart from a
bore on Section 119, Hd. Richards in which water of about 600
grains per gallon occurred.\ o

Water under considerableAPressure oceurs in'the sands
of the Knight Group and has been utilized for stock purposes
on the eastern side of,theAridge'towards Culburrae. Its quality
'deteriorates markedly in a westerly direction from Culburra and
within the area concerned itlia:apparentlyitoo:saline for
s8tock use,iexcepting in a-zoneaalong the Western boundary of
Hd. Richards. ‘ ‘ | |

A deep bore drilled on- the property of A.A.D. Kings,
Section 35, Hd. Richards, yielded a flowing supply from s and
associated with lignitic clay at a depth of 2&0—270 feet. The '
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salinity of the water was:almost 600 graine per gallon and
the bore appears to be olose to the western limit of usable
stock supplies from this aquifer.
| » Approximately 7 miles to the south west another deep
bore on Section 12, Hd. Colebatch obtained water in quartz grit
at 265 feet, its salinity being 2 700 grains per gallon, and
water at 318‘feet_in calcareous sand was also‘found to have a
salinity of approximately 2,700.grains, the static water level
in each case being 29‘feet below the surface. Both aquifers
lie beneath carbonaceous clay beds which‘are 28 and 5 feet
thick; respectively, and belong to the Knight Groupe

Similar results were obtained from other deep bores
in Hds. of Field and Colebatch.  As an example, bore Noe. CAR 1
Section 19, Hd. Field, drilled in 1950, yielded waters of
more than 1,600 grains per gallon from two aquifers at 200
and 380 feet, In view of these results no further deep drilling
of the area was undertaken until 1956,'when five of the new
bores numbered, 9A, l7B 380, 51 s and 77 respectively were
drilled to a depth of 100 feet or more. These either hit
bedrock at shallow depth, or cut salt water, which is probably
connate and not influeneed'by any recharge, locel or otherwise.

‘It is thought that the Knight Group sediments were
deposited generally on a very‘irregular‘bedrock.surface,.the
higher parts'of which have interrupted their continuity, so
that the sediments fill only the valleys and depressionse. Under
such conditions the general westerly movement of the pressure
water is impeded, or. prevented altogether, and as the Knight
Group beds were deposited in what is considered to have been a
somewhat saline environment, with occasional periods of marine
sedimentation, any water trapped in the sediments would be
saline. |

The deeper Waters'within the Pleistocene-Recent
formations are quite saline too, one known exception being bore
No.vSIA,swhere‘theishalIow mater was unfit for stock purposes,

but the deeper water cut at 42' was of better quality.



§. Shallow groundwater _ '
' The pattern of the water table is shown in Figs. 4 and

5,}which were compiled from measurements taken in July and
November 1956, and show minimum and maximun water levels
respectively.

Over most of the area there was very little change in
water level over the period July - November, .1956. However,
in November 1956 the‘water table reached its maximum level in
the eastern part of the area,ifollowing heavy winter rainse.
Minimum water level for the whole period-of.investigations
occurred in a number of bores along the eastern margin during
 July 1956, snd thus Figs. 4 and 5 1llustrate the maximum
variation.of the Water'table; mainly in a relatively narrow
zone along the eastern margin of the areag " The form of the
uater_tabie, as_shown by these two plens, was similar through-
out the period of investigation. The general westerly fall
of the water table, as shown on Figs. 4L and 5 is also indicated
on the cross section (Fig. 3). _ ‘

Hydrographs of bores 3 and 72 are shown in Figs. 6
and 7. These two bores are situated near‘the western and
eastern boundaries respectively. _The water level of bore No.
72 showed the‘greatest'variation of any bore with pronouncedf
crests: toward the.end of‘each year, particularly 1956. On

the other hand.the‘hydrograph of bore No. 3 shows a more or
'less continuous rise throughout the period. These two graphs.
are typical of the behaviour of the water at the eastern and
western boundaries of the area. Hydrographs, compiled from
'water stage recorder graphs"for testsbores 2 and 3, are shown
in Figs. 8 and O The recorders were in operation for about
15 months and in the area. of Test bores 2 and 3 it is apparent
that there was a slight but general rise of the water table
jthroughout this period.’ Fig. 10 is a Water.stage recorder
graph for a period of 1 week and'shows.a marked.diurnal
variation of the water tahle. Maximum variation of water
1eve1 is about z inch with the crests occurring about 8 a.me

on each day. These variations are considered to he caused by
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changes»in.barometric'pressure and temperature.

From east to west over a distance of 18 miles the
water table falls from approximately ub to 18 feet above sea
level, an average gradient'of 1ittle more than 1 foot per mile.
Locally this gradient may be steeper, as in the vicinity of
bore Noe. 72.

West of the granite outcrops the water table falls
fairly regularly, minor fluctuations probably being caused by
variations in permeability which affect the rate ‘of movement
of the groundwater. _nlndthisfarea there appears to be little
ir any correlation between salinity and the direction of move-
ment. It is also worthy of note that the presence of the
granite outcrops,'which:might be_assumed to affect'intake,'has
very little apparent effect on the groundwater contours.

In the more northerly area around bores 51, U6 and L8,
'the water table is almost flat, indicating either relatively
high permeability or very 1imited'intake.' The’latter is believed
to be the case in this .particular area as the sediments
-generally have a low permeability, and the salinity plans
" indicate a low salinity area immediately to the eastward.
Another is recorded east of Mt. Loggle where the water table
is higher than elsewhere in the area;’but‘the refreshing effect
of -such intakes:appears;to-be localized, as‘the»salinity increases
quite sharply to the westWard; the water becomfng too saline
for stock use Within-a distance of about three miles.

‘Along the H4, Field - Hd. Colebatch boundary another
_zone of good qualityiuater.occurs,'its.north~south axis cuatting
strafght across the direction‘ofttherslbpe of the-water‘table.
Salintties Within'this‘zone showed somepseasonal variations,
but in several*bOres the water was more.or less:cOntinually
below 150 grains per‘gallon. jIn‘thefcase of Bore 36, there
appears to be no enplanation for this'circumstance,-unless it
be assumed that it is a’results of 1ocal'intake. - This central
“low salinity zone appears to- continue southward beyond the
vicinity of the area investigated, but is also believed to

results from local intake. -The alternative.of a more distant



.15_"

southerly intake seems unlikely as the water ﬁable locally
does not indicate any northward component of movement, and
recent drilling in the'adjaeent area to the north shows that
the groundwater there is of noticeably higher salinity.

The contours of the water tablé for the period under
reviem do not show any significanfqvariatiOns in the general
pattern. In detail it can be seen that-therevis a gradual
dissioation of seasonal high water levels in the eastern part
of the area Whereas:toward the western boundary the water
table varied little. o

| An examination of graphs of.water levels in some bores
showed marked variations, particularly in the south eastern
part of the area. » _

}Bbre Noe 72 shows_the'greatest wariation in any bore of
the whole area with a range of 6.8 feet, thejmaximum water level
of this bore.beihg“hB-h feet above sea level and 15.1 feet
below ground in. November 1956. . This followed a winter of
Aabove average rainfall in the area, the upper limitbof the
-static water levels in . 1955 and 1957 being more than u feet
below the maximum. , _ _

The hydrograph for bore 73 (Fig. 7) shows. a rough wave
motion with crests in the: months of December, November, and
October for the 3 -years 1955, 1956, and 1957 respectively,.

In June 1956 the water fell to its lowest level of 3646 feet
above gea 1eve1, but rose rapidly following heavy rains and in
the period August~September a. rise of 3.5 feet was,noted.

The fall in water levellduring ihe earlv‘parp of 1957 Waszslower
than .the rise in the 1atter-parttof 1956 and it~1evelled'off |
in- July at a value 1.2 feet above the. previous year's minimum.
After a Winter of low rainfall the maximum for 1957 was only

0.2 feet above the minimum for that year. The;r hydrograph

"of bore 72 indicates that 80% of" the ‘high water (level) of

1956 was dissipated in approx1mate1y 8 months.

Other bores 1n the area show similar, but less marked
variations in water level.f In.the_area of Tolmer Rocks the

bores.tend'to show a high.wafer"level at the end of 1956 after
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which there is a slight fall followed by a continuous rise.
Further north, bores show a general but slight rise through-
out the period. '

‘The maximum water level in Bore No. 30 was recorded
one month after that of Bore No. 72 and about 130 chains
further west in Bore No. 27 the ‘maximum was not reached for
" another 3 months, This indicates a crest in the static water
level moving very slowlydwest. In fact the movement is very
slow and water levels in the western part of the area had not
reached a maximum bquanuar& 1958, an example being Bore No. 3
where the water level has shown a more or less continuous,
though small rise since July 1956.

’There are exceptions to this general rise in the western
part, particularly Bores Noas L & 5 where the water level
reached a meximum in December 1956. Local replenishment of
the groundwater may occur, particularly in areas:where it
lies at shallow depth.

Of interest from a salinity v1ewpoint in the broad
dbpression‘of the‘ground centreing around Bores Nos. 22 and

36, Just east of the Hd. Golebatoh border. If the low salinity
| zone extending northward past Cambalapien Well. is refreshed
'only from the southward, no salinity decrease in the waters

of these bores could be expected in, say 1956, when even with
the unusually wet season noddirectional"tilt of the hydraulic
surface occurred. However, at Bore No. 36 the salinity was -
‘207 grains per gallen in Apr11:1956'following a dry hot
sumnmer, but declined'to.713grains?inlOctoher‘l956 after a wet
'season. The water. surface is”Bu.feet doun, much further than
the depth of penetration of normal rain unless this is augmented
in some way, and as the bore is surrounded by others whose
salinity is higher,,and showed much less variation, the logical
-conclusion:: is that-local'surfsce'runoff increased the volume
penetrating downward,_to the point that additions to the
groundwater'oecurred.AHOther ekamples of bores in which the
water is of better quality than thet common to the vicinity

are Bores;Nos.‘52iand 54, at each of which it is difficult
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to imagine a cause other than some local recharge‘which would
result in the-existing conditions. Such a reinforcement of the
normal rainfall by local runoff is possible only in certain
plaeces where conditions are favourable, and does not appear to
occur over much of the area.‘ It is important to note that
if the zones of better quality water depend on surface runoff
for their occasional replenishnent, any change in the surface
‘conditions which prevents'runoff could adversely affect the
local water quality, particularly if the groundwater 1s at
the same time being depleted by pumping.

In order to check the possibility of a wave motion in
the Water'table through the'area, 6 observation bores were
‘drilled5 five of which were equipped with Water stage recorders.
Graphs on the recorders were changed}weekly to supply a contin-
uous record of water level. The graphs generally show a
slight but continuous rise from early in September, 1956 until
January 1958, a crest being.reached in only one bore (No. L),
during the period March-Mav 1957.' This bore is situated
- toward the southern part of the area where it is possible that
the rate of movement of groundwater is more rapid than further
:north. - The graphs alsoishowed small daily variations in water
level, probably brought about by changes in temperature and
pressure of the atmosphere. '

~The general conclusion from the water level measure=-
ments is that the aquifer seems to be recharged at the eastern
A boundary of the,region studied and discharges its water to the
Coorong and the sea. Moreover, a high static water level in
the intake area follow1ng heavy rains may at first disperse
fairly rapidly but the movement gradually slows down. A
" slight- wave . motion apparently results but it moves extremely
slowly to the west, its complete dispersal being achieved over
a number of years. ; Underlthe ex1sting very flat hydraulic
gradient,'the overall rate of movenent‘of uater from east to

west must be extremely_slow.

Salinity of the Groundwater
' The salinity plans show that a zone of highly sel ine

- groundwater occurs in the vicinity of the granite belt and
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extends eoutherlj to hdresa?? and 78 Other areas of saline
| weter are shqwn; particulerly‘in the vicinity of bores6 and 17.
It has been noted that; with very few exceptions, bores situated
in the higher parts of -the area have yielded saiine‘water.
Thus, where the water table lies at more than LO feet below
the surface 1t is}almostiinvariably ealine. There are except~
~ions; the shallow water is occasionally ssline, particularly
bore C.A.R. 10 ﬁhidh is situated in an area of_seline SWampse
To the east.and west of the area of saline groundwater
good quality stock water occurs and.would appear to be derived
from loeai rainfall percolating downward through the sand.
However, this would only occur during aterage seasons where the
water tables lies at”afdepth of 12 feet or less. Investigations
in the Western part o: the aree showed that the'meximum pene-
tration following the unusually heavy rainfall of 1956 was only
epproximetely 16 feete
- Groundwater moving slowly westerly would be expected to
become progressively more saline, but‘this effect is not
pbserved except in the eeetern area adjacenﬁ to the intake.
On the western side of the granite belt there is practically
no correlation between direction of'movement and salinity of
,the éroundwater. Hence the occurrence-of fresh groundwater
‘in the viecinity of Bore No, 22 is obviously influenced by
local rainfalle - ) -
Boree where the highest water 1evels were recorded,
at the end of 1956, did not yield better quality Water at the
time, and much of the water enterlng the area must be quite
‘brackieh. It might be argued that as the freeher water
probably occurs as a relatively thin skin it is possible that
-the water samples teken had a higher seiinity than that of the
top water, since some of the pumﬁs, which were used to.sample
the bores, were preeumablybseverel feet“belew the water level
at the end of 1956.f Hewefer, it is significant that in
the'caseief Well No. 68, which was not eqﬁipped and from which

the samples were taken at the water surface, it 1§ found that
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at the time of minimum water level in July 1956 the selinity
was also at a minimum of 187 grains per‘gallon._ Maximum salinity
of_356 grains was recorded at a time of high water level in
January 1957 This high water level is considered.to be part
of & wave of groundwater moving slowly westerly and it |
apparently‘confifms the genera1 brackish nature of'inteke watere
In this well the static water level is at an average depth of
about 15 feet below the surface and it is fherefore probable
- that a'proportion of the.groundwater is derived from local
rainfalle. hwater at euch ehallow depth may also be affected
by eﬁaporation end‘this would tend to increase salinity in
summer. | .

Such conditions do not seem to apply in the area of
Bores Nos. 70, 70%, 70°, where the water table lies at a depth
. of 9-15 feet. Bore No. 70A was. abandoned as the;Water was
almostal,OOO'grains per'gallon end the other two ylelded
brackish water throughout the periode In this area iocal
 rainfall does not seem to ﬁave eny marked direct effect on
'salinity possibly because ofllow:permeabiliﬁy of -the surface
sedihents.‘ The maximum salinity of 695 éeeine in Bore No.
» 70B'was-recorded:in July 1956,.3'months;after minimum water
level. Thereafter the salinity fell progressively to a
minimu@ of'uuo'grains in bcfeber 1957 and coincided with the
high water level of that year. imilar results. were obtained
‘for Bore No. 70 but the salinity fluctuated conS1derab1y with
- & minimum of 730 grains . in Octdber 1957

The hydraulic surface indicates a very slowmesterly
movement from an intake area in the western part of Hde. of
Richards, and the saline zones are believed to reflect the
original character of.the.water in which the rocks were
deposited.» This general'pattefn of saline water has since
been considerably modified by the influx of fresh surface
waters following exceptional rains.'

" South of Cambalapien Well the largest of the good

water zones is cleerly Visiele'on the salinity plan, but

recent drilling in the northern peft of Hd. Messent indicates
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that it does not extend any great distance southward, forming
in fact an island of fresner water_in a mOre-saline surrounde
. Such an occurrence can only’be satisfactorily explained as
. resulting frOm"local_replenishment, end it is probable that |
this occurred perhape more than once, following an exceptionally
-wet season and the accumulation of surface flood waters in the
Anear vicinity north of Alfred Flat.

The swamps of Alfred Flat are fed by Bakers Range
drain and during 1956,,a,year of high rainfall, surface water
reached to within one mile of the southern boundary of Hd.
Colebatch. Rennants of that flooding still ekist in the form
of swamps, the most nortnerly-haying a salinity of 212 grains
per gallon wnen sampled in November5l958. It-is therefore
possible that at - an’ earlier period surface flow reached a
point much further north, “thus modifying the shallow ground-
water considerably. The intake east of Mt. Logglia appears
to be outside the area studied, but cannot be Lake Ellen, which

is saline.

7 _ CONCLUSIONS

- Deep Waters -

' ‘A'numberfof-boresiin the area inyestigated were drilled
to‘test the deeper waters-occurring in thelTertiary sediments,
‘and in all cases these yielded highly saline water, normally
under pressure. Uéable stock water from the Tertiary aquifers

apparently only occurs along the eastern margine Further east
| the quality of the water. from these aquifers improves consider~
ablye. |

The-general westerly novement of the pressure water is
impeded-by an area of bedrock "high", which in places outcrops
"at the surface;] This bag resultea,in high salinity on the
western side of the Mt. Boothby range,3where much of the water
1s probebly comnate and not influenced by any recharge.
‘ Apart from awzoneAalong_the eastern side of Mt. Boothby
range, the deeper water is quite unfit for stocke
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2. Shallow waterg : :
R ..-T The depth of occurrence of the groundwater in all the

bores drilled was on the‘average,about 37 feet, but 1t ranged
between 9 and BOﬁfeet.' There is a fairly uniform downward grad-
ient of the water tableitowards the west of l:S,OOO, which means
that the westward rate of movement of the groundwater under
exlsting conditions is extremely slew,. | |

 The quality of the groundwater is very variable,
ranging from more than 2000 grains/gallon to 150 grains/gallon
with large tracts of the groundwater falling in the range 700~
1500 grains per gallon, and water suitable for stock use is not
everywhere available. 1 |

The groundwater discharges into the Coorong and the

sea, and is recharged by surface runoff aceumnlating in'local'
depressions, so that there na& be no recharge during dry winters.
On past oceasions surface draimage water may have entered the
area from further south, but such occurrences, if they took
place at all, must have been infreQnent; The'main intake is,
on the evidence of the hydraulic gradient, in the east, but the
salinity rapidly increases with distance westward, and stock
waters are avallable in-the area studied, only as a result of
local refreshment, generally where surface runoff accumulates.

~ There may be small local recharge by rainfall direct
to the groundwater during vet_winters, wherever the groundwater
is shallower than 12 feet below the. snrfaee, B8ince the land
surface area, where the water table is s0 shallow, is a _
small fraction of the whole, . it is considered that this contri-
bution is negligible. In the vicinity of Bore No., 36 the
small zone of good qnality‘water can only be satisfactorily
accounted for if the normal rainfall percolation is added .to by
surface runoff, to provide sufficient rater to wet the whole
subsoil profile down to the water table, and allow the ground-
water to be refreshed. - A o |

At the two soillmoisture_test sites, neither the

native heath vegetation, or an established lucerne field used
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any water from the Watéf tabie itself, and no water from rainfall
penetrated to the water table sighificantly at these two
localitiese Shalldwer rooting pésfures,.based on sub=clover
and summer-dormant grasses,‘might'use iess water for transpir-
ation and permit soﬁe deepef percblétion durinéiWet‘wintera
to the water table, but over much of -the area thé water table
is at sufficient depth to render this unlikely.

The most impbftant conclusion 1s that in areas where
usable’stoék water now occurs, any process of land development
which severely reduces or wholiy pre#ents surface runoff from
ocgurfing and aécumulating,in the lower flats Willieliminate
further‘refreshmenp of the g?oundwater'in those pdaces. If
this efféct is accompanied by'pumping out‘and use of the ground-
water for stock, the_watér supplies wiil gradually decreasse and
'detebiorate to the boint where stqck waﬁer will no longer be

available.
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1, Prominent granite outcrop, ¥ mile north of Bore No., 59

n

2e Well No, 68 and its vicinity,



3. Bore No, 22, equipped with pump and tank

4, General view looking south towards Bore No., 15.




Se General view in vicinity of Bore No, 13

e

6. General view showing Bore No, 34A,



Te View of vegetation of the area.



Table No...............

S.A. DEPARTMENT OF MINES Hundred

SUMMARY OF BORE RECORDS

Grround Water Survey

BORE

CoboBol

C.AR.16

N

3

4

{;GA&RQ }»E-)

| SECTION |

19

14

14

14

14

14

14

DEPTH wn feet below surface

31

30

20

46

35

Water

cut

ﬁaad24@ |

38@@&88

i
{
i

26

29

27%

30

29

Static
level

-Eééémnw ORI PR

35
70

26

28

26

27

28

SUPPLY

Gallons
per hour

v
o

=3

40

360

50

720

SALINITY

Grains per | Analysis

gallon

1620 . 961/50
1666,34 977/50

977.57 | 491/50

680

| 1385/56

800,74 1355/55

860

490

450

L 1386/56

1387/56

1388/56

{ HEIGHT

above
sea level

.i?éédwguwééﬁyggﬁwm S

43,1

58,3

44,4

47,2

|
|

i
{
|
(
|
|
]
i

0=10" Fine white sand, mainly siliceous but alse contains

0=3* Dark=grey siliceous sand (top soil). 3~5° Pale sandy

0=6" Dark~grey fine sand, 6=12° Buff=-yellowish medium to

0=1% Dark=~grey siliceous sand, I=11" Whitishegrey highly

0-6" Fine white siliceous sand, 6-35% Fine yellow

0=9%6" No samples (reported outcrop limestone) 9'6™=19"

Strata passed through

0=13° Fine yellow siliceous sand, somewhat clayey, 13~30°
Calecareous sandstone (cream coloured) with hard lime=

stone layers, 30327 Hard cream=yellow limestone-fossil
impressions, 32-64" Fine yellow sand ~ somewhai calcar=
eous, 64~67" Yellow sandy limestone (Hard) with numercus
small shell fragments, 67=80" Yellow and mottled sandy
clay, 90~120° Very fine pale yellow calcareous sand =
possible fossil traces, 120-124" Hard bars of light=

cojoured shelly limestone and dark brown sandy limesione
124-140" Fine pale yellow-brown sand with a bar of sandy
limestone, traces of shell fragments and fine gravel,
140~146" Blue grey c¢lay with some sand = sccasional

limestone gravel and traces of carbonaceous material,
146-149% Hard grey siliceous limestone. 149-208' Soft

yellow brown limestone = traces of bryozoa, 208~240% Pal

buff=coloured soft limestone =~ traces of hryozoa, some
blue clay with shell fragments, 240-3347 Blue~grey clay
= some medium gravel = possible traces of shell frag-
ments, 334=339' Blue=grey clay with considerable medium
gravel = possible traces of shell fragments, 339=361°
Dark blue-grey clay = traces of medium gravel - fossil
shell fragments? 361=380° Dark greenish grey clay =
some pieces of purple slate, 380-3687 Chocolate clay <
numerous fine~mediun gravel, 388-392% Hed and blue slate
angular gravel = ranges from fine to coarse pink granite
bottom (resembles Grotty®s Kneb granite).

considerable lime carbonate, 10~18% Fine vellow sand,
mainly siliceous with some lime carbonate, 13-258" Fine
deep vellow siliceous and calcareous sand, bearing
minute shell fragments, 25-31% Fine yellow siliceous
and calcareous sand, abundant minute shell fragments,

highly calcareous clay (partly conselidated). 5-10°
Dark-~yellowish medium coarse sand, 10-24" Buff clayey
calcareous sand (partly consolidated)., 24=27" Buff=
yellowish medinm grained sand, 27=30° Buff medium=
coarse siliceous sand,

fine grained sand, 12=15° Dark=yellow medium coarse
siliceous sand, 15-26" Dark=yellow fine clayey sand,
26~28" Dark-yellow medium grained sand (water),

calcareocus consolidated sand (sandstone), 11=40°
Yellowish-grey fine grained zsamdda 40-46" Yellow fine
to medium cosrse sand,

siliceons sand - bheach sand,

White~grey highly calcareous clayey sand, 19=29" Brown-
vellowish medium grained sand, 29-30" Pale very fine
grained sand,

<)

3

Abandoned,

Abandoned.

Abandoned,

BMed 158 4005
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Hundred............ FYEED o

Ground Water Survey
County ... CARDWELL . ...

S.A. DEPARTMENT OF MINES

SUMMARY OF BORE RECORDS

Table No..oo.

| HEIGHT
above
sea level

DEPTH wn feet below surface SUPPLY SALINITY

Strata passed through Remarks

Water Static Gallons Analysis

BORE  SECTION

BA

6B

ue]

14

14

14

14

14

14

14

i4

Total |

43

60

86

40

35

165 ¢

i

cut

41

40

81

84

41
70
115
158

level

40

37

80

80

29

32

36
65
100
50

per hour

150

360

400

100

180

60

1000
750
500

1000

Grains per |
gatlon

501,24

680

1006,82

942,61

934,47

380

348

830

960
1120

826,72
1300

No.

' 1387/55
1389/86

| 1358/55

1471/55

1960/55

1390/56

1391/56

| 1392/56

1574/5%
1575/55

1611/55 )

1614/55

99,5

49,3

49.5

0=3" Dark=grey siliceous sand (Top soil), 3=12% Buff=-brown
highly calcareous clayey sand, 12-22" Buff calcareous
fine grained sand, 22=32" Buff-greyish clayey sand
(highly calcareous), 32~41" Pale medium grained calcareou
sand, 41-43" Yellowish=grey medium grained sand,

0=2% Buff fine grailned sand, 2=14" Buff silty calcareous
sand, 14=19" Pinkish caleareous silt, 19=37" Brown fine
grained sand, 37=50% Buff highly calcareous fine sand
partly consolidated (sandstone) 50=607 Buff yellowish
fine grained sand (drift sand),

0=3¥ Top soil, 3~10" Brown highly calcareous fine grained
sand, 10=~16" Brown highly calcareous clayey sand,
16=20% Buff calcareous fine grained sand, 20-28" Yellow-
ish=grey highly calcareous fine grained sand., 28=33* |
Buff highly calcareous wmedium grained sand, 33=40°%
Yellowish brown medium grained highly caleareous sand

Abandoned,

Abandoned,

(partly consolidated), 40-~45" Buff highly calcareous
medium to coarse grained sand,

0=2" Brown sand, 2=5" Brown sand and clay, 5~9" Limestone.

9-18" White sand, 18~38" Brown sand, 36=46' Limestone,
46-51" Sandstone and sand, 51=68" Brown sand, 68-757
Limestone, 75=81% Sand, (Driller®s Log).

0=5" Grey fine siliceous sand, 5~15" Pinkish soft lime=
stone, 15«28" Brown fine clayey sand (highly calcareous),
28=46" Light brown fine calecarecus sand, 46~54% Pinkish
soft limestone, 54~79' Yellewish soft (sandy) limestone,
79-86" Buff fine calcareous sand,

0=15°% Light=grey fine grained siliceocus sand, 15=25°
Yellowish fine grained sand, 25~31" No samples,
31=36" Limestone )
36=40% Fine sand )

0=9°¢ Buff medium grained siliceous sand, 9=16° White~grey
fine clayey highly calcareous sand, cemented to sand=
stone, 16=22% Yellowish=grey medium to fine grained sand,

Drilleres log,

Abandoned,

Abandoned,

22=36" Yellowish=brown fine grained sand (drift sand, water),

0=4" Pale mediun grained sand, 4~}4" Pale=greyish medium
to fine grained highly calcareocus sand (partly
consolidated). 14=35% Darksyellowish calcareous fine
grained sand (drift sand, water).

0=3" Brown yellowish calcareous fine grained sand, 3=12¢
Buff yellowish calcareous fine grained sand, 12227
Uark yellow highly calecareous fine grained sand,
22=30% Yellow fine grained sand, 30=46" Yellow fine
grained calcareous sand (partly consclidated te sand=
stone), 46-50" Buff fine grained calcarecus sand,
50~56" Grey=green (mottled) plastic highly calcareous
clay with fragments (concretions) of limestone,
56=58" Light=grey siliceous medium grained sand, 58=60%
Grey medium grained sand, 60-68% Grey medium grained
sand with siell fragments (? beach sand), 68-80" Grey
yellowish medium grained sand, 00=95" Dark yellow
medivm grained sand, 95~100° Dark-grey=bluish sandy

‘ (Contd, over)

Abandoned,

HM~-11.58

4005
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Table No, ... ‘ , ,
! SUMMARY OF BORE RECORDS Ground, Water Survey

- ,
DEPTH in feet below surface SUPPLY SALINITY !

? O e e .. .| BEIGHT :
BORE i SECTION o . BN . | . above Strata passed through Remarks
' i Total Water | Static Gallons Grawns per | Analysts sea level
| B out | level per hour gallon | No.

98 | 14 | highly calecareous clay with shell fragments, Abandoned,
(Contido) : § 160=115% Black plastic clay with numerous shell frag=- |
i ; ments, 115=123% Dark-grey fine grained calcareous sand, |
123~125" Dark~grey fine to medium grained sand,
f 125~140% Dark=grey micaceous calcareous fine grained
| : % . . sand, 140~154" Dark=~grey fine grained sand, 154-156%
| Dark~grey=greenish plastic clay with shell fragments,
; 158~160" Yellow coarse sand and gravel 160-165% Bark@
| | grey-greenish plastic clay,

16 18 36 34 | 33 - 500 | 1393/56 58,4 | 0=7" Pale medium coarse siliceous sand, 7-16° Pale
f ! yellowish highly calcareous very plastic sandy clay
? ; (partly consolidated), 16~28" Dark~yellow medium to
! ! ? - fine grained sand (drift sand), 28=36° Palewyeliowxsh
| ‘ ; medium grained sand (water).

11 15 36 36 . 29 100 168 | 1394/56 52,9 | 0=6" Buff~greyish siliceous fine grained sand, 6~14°

| ' z Buff-yellowish highly calcarecus sandy clay,

% % 14-20% Buff-yellowish highly calcareous fine clayey

| sand (drift sand), 20-28" Yellowish~grey fine grained
. sand withssome calcareous inclusions, 28=-30% Pale~grey
; ; ~ fine grained sand with some shell fragments (water),

| P : . 30-36" Pale~grey medium coarse siliceous sand with

; g : numerous shell fragments,

114 | 15 37 38 29 - 197 1395/56 53,7 0-10° Fine yellow silicecus and calcareous sand ~ minute
(C.AR20) | shell fragments, 10=25% Yellow clayey calcareous sand =

: f possible shell fragments, 25-30% Fine-medium pale
yellow siliceous sand bearing considerable lime
carbonate, 30~37°' Fine white siliceous sand, slightly
calcareous,

12 15 34 31 | 3¢ 500 236 1396/56 52,0 086" Grey siliceous medium coarse sand. 8-25° White grey
highly calcareous consolidated clay (limestone),
25=31"% Dark yellow medium grained sand, 31=34°
Yellowish grey medium siliceous sand,

13 15 39 - 27 750 260 1397/56 51,9 0-28" Grey yellowish medium coarse sand, 28~30" Yellow
- medium coarse sand, 30-38% Dark grey siliceous fine
grained sand with shell fragments,

14 15 45 42 E 42 59 47¢ 1398/56 61,5 | 0~7* Darke-yellowish fine grained siliceous sand, T=36%

; : Buff-yellowish highly calcareous clayey sand (partly

consolidated), 36-427 Yellow fine grained calcarecus
sandas

15 15 39 36 34 60 308 1399/56 55.1 | 0=3* Dark grey siliceous sand, 3~5° White-yellowish highly

' calcareous sandy limestone, 5-10% Buff-yellowish medium
coarse sand, 10~25° Yellowish-brown fine grained sand

- (reported sandstone). 25-33% Brown-yellowish fine
grained sand, 33-=39' Brown-yellowish medium grained
sand (drift sand-water),

16 14 374 a4 | 314 80 1070 1156/55 ~ | O=12% Dark~yellowish highly calcareous fine clayey sand, Abandoned

z 12-27* Yellow highly calcareous clayey sand, 27-34°
Greywwhltish highly calcareous sandstone (water),
34=37% ¥ Unknown.

Sa-11.58 1005



Table No

S.A. DEPARTMENT OF MINES

Ground Water Survey

SUMMARY OF BORE RECORDS

Sheet 4

DM-C8

Hundred........ EXELD oo

iy

BORE  SECTION |

i
i

168 | 14
17 14
|

178 | 14

178 | 14

17¢ | 14
(C.AR.IT)

18 14

19 14
(C.AWR.19)

20 14

21 14

Total

44

24
82

195

30

48

23

28

28

Water
ocut

40

81

126
156
190

27

42

21

25

231

i

DEPTH in feet below surface

Static
lavel

39%

80

100
100
165

25

42

21

21

22%

SUPPLY

Gallons
per hour

200

200

2000
1000
700

300

30

350

360

s

gallon

SALINITY
Grains per | Analysis
I 0.

500 1400/56

b

1016.81  1364/55

1120
1180

11472/55
1473/55

1040, 72 %1586/55

290

540

510

372

216

1401/56

1402/56

| 1403/56

1404/56

1405/56

HEIGHT
above
sea level

61,7

46,1

60.1

40,7

41,7

46,1

Strata passed through

Remarks

0-4' Dark-grey siliceous sand (Top soil), 4=8" Buff
highly calcareous clayey sand (partly consolidated).
8=12" Buff-yellow highly calcareous fine grained sand
(partly comnsolidated). 12~27° Buff highly calcareous
clayey sand {partly consolidated), 27-39* Buff-yellowish
clayey sand, 39-44% Buff~vellowish fine grained sand
(sand drift - water),

0=24¢ Sandstone,

| 040" No Samples, 40-45' Brown~yellowish fine sand,

45-55% Yellowish=grey very fine calcareous sand,

55«65% Buff highly calcareous fine sand with numerous
fragments of consclidated calcareocus sand (sandstoae);
some fragments are 2 inch in size, 65-70" Buff highly
calcareous fine sand; calcareous fragments of sandstone
are numerous, some of them are 2 = 3 inch in size,
70-80* Buff fine sand calcareous (less than the upper
bed); small angular fragments of sandstone are numerous,
80~82¢ Buff-yellowish micaceous fine sand, calcareous
(but no fragments of sandstone),

0=3"% Brown medium coarse siliceous sand, 3=14" Buff highly

calcareous fine grained sand (partly consolidated to

sandstone), 14-27" Brown highly calcareous fine grained -

sand, 27=59% Buff highly calcaveous fine grained sand
(partly consolidated to sandstone-limestone),

- 59-90% Buff highly calcareous fine grained sand,
90-216" Brown-yellowish calcareous medium coarse
siliceous sand, 126=130% Brown-yellowish calcareous
coarse grained siliceous sand (partly consolidated to
sandstone). 130~137" Calcareous sandstone, 137~156°
Brown~yellowish medium coarse calcareous sand, 156~165°
Brown=yellowish highly calcareous fine grained sand
(partly consolidated to sandstone), 165-190" Dark-grey=-.
bluish sandy highly calcareous clay with shells,

0-2* Fine white siliceous sand, 2-27" Yellow highly
calcareous sand =~ some shell fragments and quartz
sand, 27=30" Yellow brown fine and medium silicecus
sand,

0~4% Sand (topseil) )
4-9* Limestone )
9-40% S0ft sandstone )

40~46° Yellowish fine grained sand (drift sand),

Driller®s log

0=10% Fine pale yellow siliceous sand bearing considerable
lime carbonate, 10=23' Fine-medium yellow siliceous
sand bearing considerable lime carbonate,

0~6" Buff calcareous fine sand, 6~12° Buff-yellowish fine
sand, 12-18' Buffeyellowish fine sand partly cemented,
18-25"% Yellowish fine sand, 25-28% Yellowish medium sand
partly cemented,

0~3* Top soil (mo sample), 3=11" Buff highly calcareous
fine grained clayey sand, 11-28° Yellow calcareous
medinm grained sand,

i

Abandoned,

Abandouned,

Abandoned,

GM--11.58 4005



Table No..... S

S.A. DEPARTMENT OF MINES Hundred.....

FIELD Sheet 5

SUMMARY OF BORE RECORDS (Fround Water Survey

BORE  SECTION

37

37A

38

J64

380

39

4i8

Camp
Bore

o

|

17

17

17

17

15

15

15

14

Total

40

55

41

55

120

35

70

60

Water . |

cut

39

54

40

54

41

34

40

30
41

.

DEPTH in feet below surface

Static
level

39

50

37

52

33

38

27
27

SALINITY
SUPPLY AL | mEIGHT ,
ST above Strata passed through

Analysis seq level
0

Gallons Grains per ‘

Remarks

per hour gallon |

150 1694 ' 1428/55 - 0=2" Brown=yellowish medium grained siliceous sand,
1 2-8" Brown=yellowish sandy plastic clay slightly calcar=
eous, 8=15" Yellow-brown medium to coarse grained sand,
15217 Yellow=brown coarse grained sand, 21-33% Brown=
yellowish very coarse grained calcareous sand, 33=40°
Brown=yellowish very coarse grained sand with numerous
angular cemented fragments of calcareous sandstone,

500 1722,18 | 1691/55 = 0~3" Dark~grey siliceous sand, 3=6" Dark~yellow plastic
; sandy clay, 6~20" Yellow fine grained sand, 20~30"

? Buff-yellow fine to medium grained sand. 30-40' Buff=-

: yellow medium coarse sand, 40-50% Yellow-brown fine to |

medium grained sand, 50=55% Buff calcareous medium [

grained sand,

1429/55 - 0=2" Buff siliceous fine grained sand, 2~20" Yellowish~
brown fine grained sandwith calcareous patches,

20-~22" Yellow=brown very fine slightly calcareous sand.
22-37* Buff=yellowish very fine micaceous sand,

37=41% Yellowish very fine sand,

250 | 1414.12

|
|
I
|
|
i
i
i
;
|

- 1559,28 § 1617/55 - ) 0=2% White sand, 2=8" Yellow sand, 8=20% Sand, 20-35"
? Sandstone, 35-50% Sand, 50=55° Limestone, (Driller®s
log).

= 1440 Field Test] B0 0-17 Dark=grey fine siliceous sand, 1-10% Grey fine

| siliceous sand., 10~30" Grey fine clayey sand {(console
idated), 30~38" Yellow fine clayey sand, 38-45" Yellow
fine sand, 45-47" Brownish-yellow sandy clay,
47=49* Multicoloured sandy clay, 49-58' Greyish-yellow
‘ clayey sand, 58=70° Grey fine sand, 70=79° Grey coarse
% . sandstone, T9=Bl% Yellowish coarse sand, 81=109" Grey
fine sand partly consolidated to sandstone, 109-~113°
Dark yellow fine sand, 113=120+ Buff fine sand with
shells,

180 620 | 1416/56 54,2 Oﬁ4*yBuff»yellowish fine sand, 4-12" Yellow~brownish clayj
- ey sand, 12-22° Yellow-brownish very fine sand,
22~35%Dark~yellow fine (clayey) sand,

- . Salt - 79 0=6" Dark=-grey fine siliceous sand, 6"=3%*9" Grey fine
sand, 3'9"~8% Grey soft limestone, B-17" Yellow clayey
sand, 17-=29° Yellowish sandy clay, 29=45%6" Brown
clayey sand consolidated io sandstone, 45%6"=487
Yellowish=grey sandstone, 48~70°7 Yellowishwbrown fine
5 sand,
700 420 | 1413/55
700 510 1384/56 49,5 | 0~1" Dark brown calcareous sandy clay, 2«10' Buff highly
calcareous clay with fragments of limestone, 10=15% Buff
highly calcarecus clay with hard fragments of limestone,
15=20° Yellowish fine grained sand (calcareous),
20=30% Yellowishbrown fine~grained sand, :
30=37%6" Buff medium grained siliceous sand,
37'%6"=41* Light-grey medium grained sand with shell
fragments, 41-50* Light-grey fine grained sand with
shell fragments and angular fragments of highly
consolidated limestone (1=2 inch), 50~00% Grey medium
coarse sand (drift sand).

Abandoned;

Abandoned,

Abandoned,

Abandoned

Abandoned

Abandoned,

SM~—-11.53 1005 -



sand, 25=33% Light yellow brown fine grained siliceous
limestone with calcareous sdnd. 33-40° Partly

consolidated light yellow brown calcareous sandstoney

fine grained.

Sheet 6 - DM-C}
L . ~ S.A. DEPARTMENT OF MINES SR . ' Hundred 'FI’ELn _________
Table No............. : - , o A~~~ e . Ground Water Surve ' |
SUMMARY OF BORE RECORDS =~ "™ 7 ey -
- ‘ e ' — = s o C’Q@nty ....... CARDWELL
ITY
DEPTE i feet below surface SUP?LY SALIN | Emienr ) o
RE - 0 H N : _ abov - Strata passed throug Remarks
BO SECTION Total Water ‘Static Gallons Grains per Analysis sea lezel r
cut level ~ per hour gallon No.
T,B;l 14 40 35% 35 - 357.5 1486/56 56,8 | 0-17 Light grey fine siliceous sand. 1=-21Y Buff fine to |
‘ . medium grained siliceous sand with some angular quartz
fragments, 21-~35'6" Pale yellow brown fine siliceous
e == sand, 35%6"-40* Light greyish brown fine gra1ned
; calcareous sandstone (aeolianite).
T.B.2 14 27 | 27 22 385.,4 - | 1487/56 43,5 | 0-2* Greyish brown f1ne grained siliceous sand, 2—8' Fine
N o yellow brown siliceous sandy slightly clayey. 8-15°
) - Yellow brown fine siliceous sand, 15-23® Light yellow
brown fine grained calcareous sandstone, 23-27' Light
greyish brown fine gralned calcareous sandstone.
T.B.3 - 9 40 33 33 - 452,8 - 1488/56 5246 | 0=2Y Greyish brown fine siliceous sand. 2=10* Buff fine
‘ : : calcareous and siliceous sand with calcareous nodules,
e 10~25°% Fine light yellow brown slightly calcareous



Table No

S.A. DEPARTMENT OF MINES

SUMMARY OF BORE RECORDS

Grround Water Survey

Sheet 1

Hundred... GOLEBATCH

County ... CARDUELL. oo

§

CoAR.2

i
i

CoAoRo3

CoboRod

C.ARLD

i

CoAdR.6

Colb o o7

CihoR o9

ChaRL10

Coﬁ 03‘012

BORE | SECTION{

|
i
|
1
|

11

12

12

11

11

16

DEPTH on feet below surface

Total

22

33

21

31

23

30

38

33

40

38

Water
cut

21

30

21

27

36

31

(25
(33=36

Statio
level

18

20
22
28

15

19

34

29

134%
13

19
17

SUPPLY
Gallons

100

40

50

60

80

960

40

80

100
800

60=80
+ 500

per hour

SALINITY

Grains per Analysis

gallon | 0.
619 | 813/50
571.94 = 562/50
563 | 560/50
3,600  561/50
600,40 | 563/50

|

654 | 814/50
477,94 B74/50
53,38 | 485/50
645,13 | B75/50
1370 564/50
2140 815/50
3340 486/50
1136,59 477/50

1740 ?

| mE1GHT

above
seq level

Strata passed through

Remarks

0=3% Fine white siliceous sand, 3~7* Hard limestone = no
sample, 7=22% Fine white highly calcareous sand,

0=6" Very fine white siliceous sand, 6=23% Pale yellow
fine siliceous sand = slightly calcareous. 23=28% Very
fine pale grey siliceous sand, 26=30" Pale yellow=grey
fine calcareous sandstone bearing small shell fragments.
30=33" No sample,

0=4" Pale grey fine siliceous sand and surface soil,
4~18% Fine-medium pale yellow siliceous sand = a little
admixed clay. 18=21% Pale yellow siliceous and calcareous
fine sand with layers of hard limestone with fossil shell
impressions, ‘

0=6" Fine white siliceous sand, 6-18" Pale yellow-fine~
medium siliceous sand and grit bearing considerable lime
carbonate, 18~31% Pale yellow fine siliceous sand =
slightly calcareous with layers of hard limestone (no
samplel,

0=-2% Fine white siliceous sand, 2~17” Hard yellow~brown
clayey and calcareous sandstone, 17=23% Fine-medium
pale grey siliceous sand bearing some lime carbonate,

¢~5" Fine white siliceous sand, = slightly calcareous,
5-10" Fine white siliceous and calcareous sand,
10=25* Deep yellow siliceous fine sand = slightly
calcareous, 25~30* Fine pale yellow siliceous sand
containing considerable calcareous material,

0~3" Fine white siliceous sand and surface soil,
3=25% Fine yellow siliceous and calcareous beach sand,
25~38% Fine yellow siliceous and calcareous sand with
“layers of hard sandy limestone with shell fragments.

0~4" Fine white siliceous sand, 4=16% Pale yellow~fine-
medium siliceous sand, 16=18% Yellow calcareous sandy
clay, 18=22% yhite limestone with some hard bars, Fossil
shell impressions, 22=33" White sandy clay = no sample.

0=3" Fine white siliceous sand, 3-14" Yellow brown high
“calcareous fine sand, Some shell fragments, 14207
Dirty grey clayey siliceous sand, 20=31% Soft white
limestone bearing considerable fine guartz sand,
31~40" Green laminated clay bearing some fine siliceous
sand and abundant shells,

0=2% Fine white siliceous sand. 2-5' Fine yellow brown
clayey sand = calcareous with minute shell remains,
5=13%% Pale yellow calcareous and siliceous fine sand =
some quartz grite 13%4-19% White fine lime sand with
some admixed clay and shell fragments. 19«33 Soft
white limestone - abundani small shell fragments
(resemble coxiella), 33-38% Fine to coarse limestone
gravel with shell fragments and quartz grit,

Abandoned,

Abandoned,

Abandoned.

Abandoned,

SM~—11.58 1006



Table No..ooooooooo,

S.A. DEPARTMENT OF MINES

SUMMARY OF BORE RECORDS

Ground Water Survey

DM-C8
Sheet 2

Hundred..... . COLEBRTCH ..o

County ...... . ABDWELL,

BORE | SECTION |

Ce& QROlé 8

Ch.k.14 6

C.AR.1E  ©
99 8
93 8
24 8
25 8
26 8
27 g

Total

34

3o

40

L 62

(orig,.32

37

36

37

46

Water
out

33

37

34

- 33

29

44

DEPTH in feet below surface

i

Static
level

33

24
24

31

27

44

SUPPLY

Gallons
per hour

00

. B
600

ot
&

200
720

300

200

150

150

1138.42 = 467/50

1280

916,39

159

175

174

980

252

690

SALINITY

Grains per “ Analysis
gallon ;

No.

488/50
489/50

490/50

1406/56

1407 /56

1408/56

1409/56

1410/56

1892/56

H

_| HEIGHT 1

above
sea level

- O=3' Fine white siliceous sand loose, 3=58* Yellow brown

57 (=2' Fine white siliceous sand and grit, 2-10° Pale broun

- 0=28" Fine white and yellow siliceous sand, 28-40% Pale

51,2

51,1

(431
(421
®

B3

58.4

64.4

0=2'6" Buff mediu m to fine grained siliceous sand, |

0=2" Black - grey siliceous sand, 2~1G* Yellowish fine

O~1' Dark=grey fine~grained siliceous sand, 1-3% Browne

0=2' Dark grey fine grained siliceous sand, 2-4" Broun=

0-1%6" Dark=grey siliceous sand (top soil), 1%6“=10" Brown

Strata passed through

siliceous sand with admixed clay, 8-12% Highly calcareous
yellow brown sandy clay = shell fragments? 12-22% Fine
and even-grained yellow siliceous beach sand, 22-28°%
Fine grained white limestone and quartz grit. 20-337
Fine to coarse yellow siliceous sand,

clayey fine gquartz grit, 10~127 Ydlow clayey fine quartz
grit, 12-18* Yellow=brown clayey fine quariz sand and
grit, 186=237 Red=brown sandy clay = puggy. 23=287

Cream coloured limestone bearing abundant shell fragments

26=31" Hard white limestone with fossil shell impressions

31=32i4 Fine white highly calcareous sand. 3244-34)% Hard
white limestone with fossil shell impressions. 34i~35"
Limestone sand and gravel bearing abundant shell

fragments and some quartz grit. g

grey siliceous sand with minute shell fragments and hard
bars of limestone,

0=10* Buff medium to fine grained sand. 10=19% White = grey

highly calcareous plastic clay, 19~29" Yellowish clayey

fine grained sand, 29=32" Unknown, 32=52% Sand (Driller”s

log from 32') 521-627 Grey sand.

2'6"=25% Yellow medium grained clayey sand, 25-327
Srown-yellow medium grained sand, 32-35" Brown~yellow
calcareous medium grained clayey sand. 35-37% Brown
medium grained sand, '

calcareous sand, 10~=16% Buff fine sand, 16-20" Buff
highly calcareous fine sand partly cemented. 20~24°
Buff highly calcareous fine sand with flint, 24-31°7
Buff fine sand, 31=~36" Buff fine sand.

yellowish fine grained siliceous sand, 3~18% Dark~
yellow clayey sand {partly consolidated to sandstone)
with white patches of calcareous material, 18-27" Light~-
grey highly calcareous fine grained sand. 27-30" Dark—
yellow fine grained sand., 30-37% Brown-yellowish fine
grained sand,

yellowish fine grained sand, 4-13" Buff-yellowish highly
calcareous fine sand (Partly consolidated to sandstone)
13=20" Grey=yellowish calcareous fine grained sand (part=
ly consolidated to sandstone) 20-28" Light grey fine to
medium coarse siliceous sandy slightly calcareous,

28-32% Brown-yelldwish fine grained siliceous sand,

yellow medium grained sand. 10=25% Light~brown medium
grained sand, 25-46' Brown medium grained clayey sand,

Abandoned,

Abandoned,

Abandoned,

SM~-1 158 1005



Table No

S.A. DEPARTMENT OF MINES

SUMMARY OF BORE RECORDS

Ground Water Survey

BORE

20A

29

294

30

31

31A

33

33A

28

|
|
i

SECTION

Total

37

36

32

44

32

35

47

39

49

|

Water

cut

36

34

30

42

30

33

45

37

43

47

i
i

DEPTH in feet below surface

Static
level

35

29

30

30

31

43%

41

44

SUPPLY

Gallons
per hour

200

150

180

100

250

60

400

250

Grains per |

gallon

976,66 |1422/55

790

924,96

1386

o

720

1600

1300

1450

1200

Ve.Salt

SALINITY

| No.

1411756
| 424/55

| Field
Aﬂaim

1412/56

1475/55

' 1966/55

i

. 1821/55

| 1436/55

Analysis

| wEIGHT

above
sea level

64

60.8

68

57,1

67

53

|
|

Strata passed through

Remarks

0=2" Dark=-grey medium coarse sand, 2=6' Brown=-yellowish
medium coarse clayey sand, 6-12° Grey-yellowish fine
grained clayey sand., 12-19° Brown-yellowish fine grained
clayey sand, 19-26" Grey slightly calcarecus sandy clay.
26-31° Yellow-brewn clayey sand, 31~34° Dark-yellow
slightly calcareous fine grained sand. 34-37" Dark
yellow calcareous fine grained sand (water),

0=1° Dark grey fine siliceous sand, 1=3°6" Buff calcareous
fine sand, 3'6"=5' Brownish ferruginous sandy clay.
5-9* Brown plastic clay with fragments of grey limestone
9-22' Greyish yellow sandy clay, 22-34' Grey clayey sand
34-36" Buff highly calcareous fine sand partly cemented
to limestone,

4

Abandoned,

0=1"3" Dark grey siliceous fine.grained sand, 1°3"=12' Buff Abandoned

highly calcareous clayey fine grained sand, 12-18°
Grey calcareous sand {(Partly consolidated), 18-26" Light
grey highly calcareous clayey sand (partly consolidated)
26=29° Light grey medium coarse sand, 29-32' Grey=-
yellowish calcareous clayey sand (partly consclidated),

0-2' Dark=-grey fine siliceous clay, 2-10° Buff fine
calcareonus sand, 10-20° Grey calcareous cemented sand
{sandstone) 20-28° Light-grey fine calcareous sand,
28-39" Yellowish-grey sandy clay, 39-44° Dark yellow
clayey sand partly consolidated (sandstone),

0=6° Dark-grey siliceous sand., 6-12° Yellowish fine sand,
12-16" Buff highly calcareous fine sand partly cemented.
16-24° Yellowish fine calcareous sand, 24-28' Yellowish
medium sand, 28=32° Buff medium sand,

0=3° Black=grey siliceous sand, 3=27' Brownish-yellow
silicecus cemented sand (sandstone) 27-31° Whitishe-grey
calcareous fine sand partly cemented (sahdstone-
limestone), 31=35" Buff fine calcareous sand,

0-5' Pink calcareous fine sand, 5-10" Yellowish fine sand,
10-23" Yellowish fine sand with some clay. 23-26°
Yellowish fairly coarse sand, 26-47' Yellowish = brown
gritty siliceocus sand,

0-2° Dark=-grey siliceous sand, 2-8' Brownishwyellow cal-
careous fine sand partly cemented (sandstone),
8-25" Whitish fine calcareous sand partly cemented,
25=-28" Buff fine sand, 28-34' Buff fine sand partly
cemented, 34-39°' Buff fine calcareous sand,

0-2° Derk-grey siliceous sand, 2=4° Buff medium sand, 48"
Buff medium sand, 6-15"' Buff calcareous clayey sand,
partly cemented, 15-18° Buff sandy clay, 18-25° Yellowis
clayey sand, 25=29°' Buff cemented silt (limestone)
20-34° puff finée sand, 34-45° Yellowish fine sand,

0=9" Dark=grey fine siliceous sand, 9"=6"' Light grey fine
siliceous sand, 6-16° Yellow fine sand partly with clay,
16=22° Buff fine sand, 22-29° Buff fine sand partly with
clay, 29=-37" Whitish-grey limestone, 37-49° Light=-grey
calcareous fine sand partly consolidated to limestone,

Abandoned

Abandoned

Abandoned,

Abandoned,

Abandonéd.

Abandoned,

DM

1158 4005



Table No..o .

S.A. DEPARTMENT OF MINES

SUMMARY OF BORE RECORDS

Sheet 4

COLEBATCH

BORE

34

344"

35

36

40

41

41A

42

1

| SECTION |

DEPTH in feet below surface

Total

40

42

43

44

50

96

43

Water
cut

36

40

31

40

4z
48
40

9% |

43

Static
level

37

39

29

34

39
45
37

37

42

SUPPLY

Gallons
per hour

=0

90

150

250

200

200

SALINITY

Grains per Analysis
gallon ]' No.

924.17

530 1413/56

316 | 1414/56

\
4
!

156 1415/56

1589/55

1350 1477/55

Salty

1260.79 431/55

| 1425/55

|

| BEIGHT |

above
sea level

57

60,3

55,8

59,0

77

80

61

0=6" Dark-grey fine siliceous sand, 6"=5% Grey fine

Strata passed through

Remarks

0-3* Grey fine grained siliceous sand, 3~5% Yellowish grey
fine grained siliceous sand, 5-7% Yellow fine grained
sand with whiteeyellowish calcareous highly cemented
inclusions (concretions), 714" Yellowish-grey fine
calcareous sand, 14-21" Yellow clayey sand, calcareous,
21~28% Yellow fine calcareous sand, 28=40% Buff very
fine highly calcareous sand,

0=1' Dark grey siliceous sand., 1=10Y Buff calcareous fine
grained sand, 10-29' Dark=yellow clayey sand, 29~33°
Yellow fine sand, 33-42° Grey~yellowish fine sand and
highly calcareous sandstone,

0=3* Dark grey siliceous fine-grained sand, 3=5' White=
grey siliceous fine grained sand (loose). 5~11% Buff

Abandoned

yellowish highly calcareous clayey sand with numerous white

inclusions, 11~28" Yellowish-white highly calcareous
clayey (finewgrained) sand (cemented) with calcareous
inclusions, 28~33% Pale yellowish~grey very fine
ocalcareous sand with some white calcareous inclusions,

0~3% Dark~grey siliceous sand (top soil), 3~10% Buff=~
yellowish medium grained sand, 10=18% Grey-yellowish
medium grained sand, 18-27"% Dark-yellow medium grained
sand, 27-34" Yellow medium grained sand, 34~43" Dark-
yellowish fine grained sand (drift sand, water),

0-1% Reddish~brown sandy clay, 1=4% Yellowish sandy
calcareous clay, 4~15* Buff=yellowish fine sand partly
cemented, 15-36" Yellowish medium sand, 36~44" Whitish=
yellow clayey sand,

0=2% Brown medium coarse siliceous sand, 2=8° Brownishe
yellow medium sand, 8~20°% Buff calcareous silt, 20-35"
No sample, 35~46' Buff highly calcareous silt partly
cemented, 46-50°' Brownish-yellow medium sand,

siliceous sand, 5-15" Greyish~yellow fine clayey sand
partly consolidated, 15~20% Yellow clayey sand.
20~37* Brownish~yellow clayey sand, 37=46% Greyish~yello
medium sand partly consolidated to sandstone, 46-60%
Yellowish medium sand, 60=75*% Buff-~grey medium sand
partly consolidated to sandstone, 75=86% Grey gritty
sand, 86-96' Brown coarse sandstone :

0-2% Dark-grey fine=grained siliceous sand, 2=4% Buff=
Yellowish fine medium grained siliceous sand, 4=5¢
Yellow clayey sand (illuvial horizon), 5=18% Yellow fine
grained sand, consolidated to some degree (reporied as
sandstone), highly calcareous, (white calcareous
inclusions are numerous), 18«26" Yellowish-grey plastic
sandy clay slightly calcareaus (not as much as the
upper bed), 26~28% Yellowish fine grained sand slightly
calcareous, 28~36° Buff fine to medium grained sand with
some _grey clayey seams, slightly calcareous, 36=43"
Yellowish~brown medium to coarse grained sand.

W

Abandoneds

Abandoned.

Abandoned,

Abandoned,

DM LLES 4005



Table No... ..

S.A. DEPARTMENT OF MINES

SUMMARY OF BORE RECORDS

Ground Water Survey

Hundred.......

Sheet 5 DM-0s

COLEBATCH

CARDWELL

BORE

424

43

44

45

47

48

465

ColoRo11)

49

50

i
|

10

16

10

10

10

DRPTH in feet below surface

SECTION |
| Total

61

57

41

54

46

43

44

39

41

Water
cut;

59

56

39

40

41

39

40

47

|
|
i
[

5 D
|
;
I

Static
level

59

56

48

36

39

34

30

39

47

SUPPLY

Gallons

per hour

o

30

200

480

300

60=80

125

320

SALINITY

Grains per

gallon,

1650

1700

1300

960

270

870

179

670

550

740

|

Analysas
No.

1590/55

1787/55

1872/55

1899/56

1418/56

1419/54

1420/5¢4

1421/56

1422/54

1423/5¢

_| HEIGHT

above
sea level

72

64

72,35

70,3

71,60

67

65,7

1.7

74.6

 Strata passed through

Remarks

0=2" Dark grey siliceouns sand, 226" Buff yellow siliceous
fine grained sand, 26=33% Yellow fine grained sand,
33«46 Buff-yellowish fine grained sand, 46=57" Yellow
fine grained sand, 57-60" Yellow fine grained sand
(drift sand),

0=1% Dark=brown fine sand, 1=8% White-pinkish limestone,

8«20* Buff fine calcareous sand partly consolidated to
limestone, 20-57" Light-brown fine sand. . }

0=4" Buff fine calcareous sand, 4-12' Yellow clayey sand,
12-20" Yellow calcareous fine sand consolidated to
sandstone, 20~23" Buff calcareous fine sand, 23-26F
Light brown medium calcareous sand, 26-~41" Brownish- |
red medium sand partly conselidated.

0-2% Dark-grey siliceous fine sand, 2~9' Grey medium
siliceous sand, 9=12% Whitish soft limestone, 12~-257
Grey medium sand (consolidated), 25-36" Yellowish coarse
sand partly consolidated to sandstone., 36-54*' Yellowish |
goarse sand,

0=1* Dark=grey siliceous sand, 1-3* Buff fine sand.
3=9" Brownish-yellow clayey sand, 9=14" Yellowish clayey
sand. 14=20" Buff (yellowish) calcareous fine sand. ~
20~28" Yellowish medium sand, 28-37" Buff-yellowish
clayey sand, 37-43" Buff fine sand, 43~48‘ Whitish
cemented sand.

0~10% Dark=grey fine siliceous sand. 10-29*% Yeilew clayey
sand, 29-39% Buff clayey fine sand (partly consolidated)
39=43% Whitish-grey soft limestone,

Q=2 Darkwgrey siliceous sand, 2«4' Light=grey fine sand,
4~5% Reddish~brown sandy clay. 5~=12" Brownish~yellow
clayey sand, 12=36" Brownish=yellow fine sand, 36-39"
Buff highly calcarecus cemented silt (limestone)

39-46* Whitish=grey plastic clay, 40~44" Buff fine
calcarecus sand,

0=214*% Fine pale grey siliceous sand, 24~6%"Deep brown
clayey sand and grit, 6%=11%*Yellow brown fine siliceous
sand, some clay and grit. 11¥%-26)4"Pale yellow fine and
even~grained siliceous sand, 26/-28%" Yellow brown
clayey limestone with minute shell fragments, 284~39°
Hard pale yellow limestone with fossil impressions,

0=4% Dark=-grey fine siliceous sand, 4~9' Reddish
calcareous sandy clay., 9=11" Grey sandy calcareous clay
11~13" Reddish~yellow sandy clay (partly consolidated)
13-25" Grey sandy clay, 25-39% Yellow clayey sand
(consolidated) 39-41% Light=-grey marl (soft).

0=27 Sandy loam, 2~10° Yellow sand, 10-34' Limestone,
34-48" Limestone, (Driller®s Log),

Abandoned,

Abandoned,

Abandoned.

Backfilled to 48%,

Sy---11.58 1005



Table No

........................

SUMMARY OF BORE RECORDS

Sheet 6 DM-C8

S.A. DEPARTMENT OF MINES Hundred... COLEBATCH

Ground Water Survey

BORE | SECTION|

l

v 51

516

51B

52

(41
[43]

10

10

10

Total

43

340

41

48

43

46

52

Water
cut

f

DEPTH in feet below surface

Static
level

4]

(37
(42
( 6
(320

39

48

41

49

S
H

41

37
37
37
300

44

SUPPLY

Gallons
per hour

120 -

1500
250
1060
1000,

80

5¢

240

160 +

Grains per
gallon

660

2800

710

450

G04,51

940

1129,94

SALINITY

Analysis
No.

1424/56

1791/55

| 1425/56

1426/56

1976/55

1427/56

1977/55

| HEIGHT

above
sea level

717

68,2

73.4

62

69

 0=1% Darkegrey siliceous medium coarse sands 1-3" Buff

0=2% Dark-grey siliceous sand, 2~8% Buff fine calcareous

0~2% Light grey medium grained siliceous sand with some

0~3* Brown medium siliceous sand. 3~6% Brownereddish fine

0=1% Ferruginous sandy clay, 1=15% Dark-grey calcareous

O~5* Grey fine siliceous sand, 5~9% Brown clayey fine sand

0~9* Dark-grey fine siliceous sand. 9=20% Buffesyellowish

Strata passed throvgh

Remarks

sand, 8=12% Yellowish fine sand, 12-20% Yellowish
calcarecus clayey sand, 20-30% Buff (whitish) cemented
sand {limestone) 30<43% White calcarecus cemented
sand (limestonel,

medium grained calcareous sand, 3=6' Brown=yellowish

coarse grained sand, 6~20% Buff calcareous silt, 20-36°%

Buff calcareons silt partly consolidated, 36=42% Buff

calcareous silt partly consolidated. 42-46" Grey-
yellowish limestone (loose material), 46-60% Cream=- i
coloured limestone, 60=64% Cream=coloured limestone
(partly loose materiall). 64=90% Reddish~cream limestone
(partly-loose material), 90~104" Pinkish highly
caleareous fine grained sand (partly conselidated).
104~120" Pinkish highly calcarecus fine grained sand
with limestone fragments, 120-130% Brownish yellew
calcareous coarse grained sand, 130-~140" Black lignitic
clay, 140-165% Dark grey lignitic clay, 165=195°% Dark
grey clay with fragments of dark grey pyritic rock,
195-230% White clay with small quantities of qguartz
grit, 230-270% Light brown clay, 270-320% Light greenish
clay with some guartz grit, 320-323% Light brownish
grey medium calcareocus and siliceous grit, 323=340%
Light brown medium grained quertz grit with some
calcareous fragments.

|
{

calcareons fragmenis. 2-4% Buff wedium grained siliceous
and calcareous sand, 4~207 Buff highly calecareous clay
with some quartz grit, 20~31% Light brown slightly
clayey limestone. 31~36% Buff friable marly limestone
with some quariz grit, 36-39% Cream limestone; consolw
idated, and containing fossils, 39~41% Light brown
medium grained siliceous and calcareous sand,

calcareous sand, 6~10% Pinkish limestone (soft), 10~22%
Yellowish=brown coarsc sand, 22=29% Buff coarse
siliceous sand, 29=34°% Buff fine calcareous sand partly
cemented to limestone, 34-41% Buff soft limestone.
41=47% Yellowish-brown very fine sand, 47-48% Yellowishs
grey sandy clay.

sandy clay (partly consclidated to limestone,
15=40* Buffsyellow calcareous fine sand, 40=437 Brownisl
yvellow coarse sand partly consolidaied (sandstone)

9=13% Brown clayey fine sand, partly consolidated,

13=16* Grey seandy clay. 16~32% Buff calcarecous fine sand

consolideted to limestone, 32-36" Brownish=yellow fine
sand, 36-42% Buff coarse sand partly conseclidated to
limestone, 42~44% Grey fine sand. 44~46% Yellow medium
sand partly consclidated,

caleareocns fine sand, 20-327 Yellowish medium sand

part%g cemented, 92=49" Brownish=yellow coarse sande
49-52% Yellowish=grey coarse silicecus sand.

=

2

Abandoned@

Abandoned.

Abandoned,

SM--1 158 4005



Table No

..........

S.A. DEPARTMENT OF MINES

SUMMARY OF BORE RECORDS

Grround Water Survey

Hundred.....

Sheet 7 DM-C8" .

COLEBATGH .o

CARDWELL

BORE

57

58

59

60

61

62

03

70

TOA

708

10

10

10

10

10

10

11

11

11

DEPTH on feet below surface

|

Total

40

40

53

39

42 |

51

36

26

55

50

Water
cut

36

49

37

39

49

[
no

23

20
52

18

48

aw s

Static
level

29

34

46

37

42

35

15
15

10

SUPPLY

Gallons
per hour

400 +

360

80

360

60

300

300
300

SALINITY

Grains per
gallon

1978/85

1219,85

1053,76

1152,11

480

947,57 |

1620

530

1300

970,73
1850

695
1470

|

Analysis
No.

1979/55

1740/55

1428/56

1743/55

1744/55

1429/56
1746/55
1434/5@
1900/55

1901/55

1435/56

1875/55

| EEIGHT

above
sea level

62

67,3

61.7

48,8

44,9

Strata passed through

Remarks

0=1% Dark~grey fine siliceous sand, 1~37 Buffemedium
calcareous sand, 3=6° Yellowish=grey fine sand,
6=8% Yellowish calcareous fine sand, 8=20% Yellow very
fine calcareous sand, 20-30® Whitish-grey highly
calcareous sandy clay with fragments of limestone.
30-40* Yellowish fine sand,

0=~1" Dark-grey siliceous medium sand, 1=3°% Buff medium
sand, 3-6' Light-grey medium sand, 6~10" Brownish=
yellow medium sand, 10-~18% Brownish-yellow calcareous
medium s and, 18-30% Buff~-yellow clayey sand, 30-~35°7
Whitish=grey highly calcareous sandy clay. 35-40"
Light=grey highly calcareous clayey sand.

0=17 Dark~grey fine siliceous sand, I~10" Buff calcareous

fine sand, 10-35% Buff highly calcareous sand cemented
to limestone, 35-41% Whitish=grey highly calcareous
silt partly cemented to limestone, 41~49% Greyish=
vellow medium sand partly cemented to limestone,
49-53% Whitish limestone,

0~8' Dark-grey siliceous fine sand. 8=19° Yellowish sandy
clay. 19-37% Yellowish fine clayey sand, 37-39* Yellow
fine sand,

0~7" Dark-grey fine siliceous sand, 7=1B* Buff fine sand.
16=30" Yellowish fine sand (clayey) consclidated
30=427 Light-grey very fine sand (reported as lime=
stone), .

0=1" Darke-grey fine siliceous sand, 1-9% Brownish-yellow
fine sand, 9-14" Ferruginous sandy clay. 14-20°
Brownish~yellow sandy clay, 20-24" Yellowish=brown
plastic clay with calcareous inclusions, 24=27° Brown
calcarecus sandy clay. 27-49° Brownish-yellow sandy
clay., 49-51° Buff fine sand,

0=1" Dark-grey fine siliceous sand, 1-8" Buff fine
calcareous sand, 8-24% Yellow plastic sandy clay.
24=30" Whitish-grey calcareous plastlc clay. 30-36°
Grey medium siliceous sand,

0~3*' Dark grey fine siliceous sandp 3=11% Yellow fine
calcareous sand, 11-24° Dark-yellow clayey sand,
24-36" Buff-grey calcareous clay partly consclidated
(limestone), 36~38" Grey calcareous clay partly
consolidated,

0=4% Dark grey fine siliceous sand. 4~7" Buff fine
calcareous sand, 7=9% Greyish~yellow sandy clay,
9227 Buff clayey sand, 22=-26%' Grey clayey sand,

0=6" Brown fine silicecus sand, 6"-4" Grey limestone
4~19"' Brownish=yellow sandy clay., 19-26" Yellow
clayey sand with shells, 26-37" Yellow fine sand with
shells, 37=49* Greenish=grey plastic clay, 49«55* Grey
clayey sand with numerous shells.

0=2" Dark grey fine siliceous sand, 2-10% Light=grey
fine highly calcareous sand, 10=35°% Yellowish~grey fine
sand, 35~40" Whitish~grey sandstone, 40-48% Whitishe

grey sandy clay, 48-50¢ g
- urey fine sapg wi
ith shells

Abandoned,

Abandoned,

Abandoned,

Abandoned,

Abandoned.,

Abandoned,

Abandoned

Back filled to 20%

HM~~11.58 4005



. DM
Sheet 8

S.A. DEPARTMENT OF MINES Hundred....... COLEBATCH ...........

SUMMARY OF BORE RECORDS Ground Water Survey

Table No. . ...

!

DEPTH in fort belons soroms V SALINITY |
DEPTH wn feet below surface ) SUPPLY ) | arIGHT.

SECTION . | o above ' Strata passed through , Remarks -
Total | Water | Static Gallons Graims per | Analg/azs sea level ,

BORE

[ENEN e et s s o st wvisns o e st s v ) et o e s oo e [] < v v e o s e e P e

71

|

? cut | level per hour galbm | No.
1 Y

|

\

11 32 30 . 21 60 755 j 1436/56 56,5 0=-2% Light greyish brown fine grained siliceous sand,

: 2-10% Buff fine grained siliceous sand with some quartz
grit, 10=26" Buff fine grained calcareous sand, partly
consolidated, 26-28% Buff fine grained silicecus sand,
calcareous in part, 28-32° Light greyish brown fine
grained partly consolidated sandstone, highly calcareous,

72 11 32 30 204 192 685,83  1837/58 58.5 0-2" Dark~grey fine siliceous sand., 2-12' Buff fine

3 5 § ! calcareous sand, 12~14% Whitish highly calcareous fine
: ‘ | sand partly cemented to limestone, 14-24% Yellowish very
! % | fine calcareous sand consolidated to sandsione, 24=307
f : f White marl, 30~32" Greyish-white clayey sand (highly
: 3 calcareous),

20 360 730 1437/56 | 53,5 0~2* Dark=grey fine siliceocus sand, 2-18" Buff calcareous
fine sand, 18-22% Greyish-yellow sandy calcareous clay.
22-24% Grey plastic clay partly cemented (limestone)
24-34% White consolidated (hard) clay. 34=37" Grey
medium sand,

74 11 36 36 35 160 1070.90 = 1905/55 60 0-2" Dark grey fine sand, 2~4"' Buff calcarecus sand (fine) Abandoned,
! 4-23" Yellow clayey sand partly cousolidated (sandstone)

1 1 ‘ 23-34" Whitish-grey highly calcareous clay partly

| f consolidated (limestone). 34-36°' Grey calcareous clayey
sand,

75 11 34 31 27 240 372 1438/56} 58,6 0=17 Dark-grey fine siliceous sand. 1-~10" Buff fine
calcareous sand, 10~12% Greyish-yellow sandy clay. !
12-18% Greyish~yellow sandy clay partly consclidated.
18=24% White soft limestone, 24-34" Grey clayey sand
partly consolidated (limestone),

76 11 29 27 f - - 1005,33 1878/55| 49,8 0=17 Dark=grey fine siliceous sand, 1=14% Buff very fine
i ‘ calcareous sand, 14~24’ Grey sandy clay. 24=29° Yellow=
| ish fine sand,

77 11 w0 | (26 20 1000 1300 1882/55 54 0~5* Dark gkey fine siliceous sand, 5-9* Yellow clayey sapd, Abandoned.
~ ¢ 43 - - 1250 | 1881/851 : 9-217 Grey~yellow sandy clay. 21-27% Grey clay and
\ o limestone, 27=29' Buff calcareous clay, 29-42" Whitish~-
' grey compact clay., 42-45" Grey calcareous medium sand
with shells., 45~60" Buff medium sand with shells,
60=64% Yellowish fine sand, 64=79' Grey clayey sand
with shelis, 79=100* Grey~greenish clayey sand,

79 11 44 39 31 1 “ 1170 1883/55 67 0=2® Dark grey fine siliceous sand, 2=18" Yellow fine Abandoned,
sand, 18-24° Yellow fine calcareous sand partly

- consclidated., 24-30° Buff highly calcareous sand

L consclidated to limestone. 30~33" Greenish-grey sandy

§ clay (compact), 33-38" Light~grey very fine calcareous

| sand, 389-44"' Grey very fine calcareocus sand,

T.B.4 -8 33 26 25 - 180.2 | 1489/56 50.2 | 0~Z2% Greyish brown fine siliceous sand., 2-7' Light

‘ yellow brown fine siliceous sand, 7~25" Buff fine
| calcareous sand, partly consclidated, 25~33% Light
yellow brown fine grained calcareous sandstone
(acolianite),

T.B.5 8 43 37 37 - 811.0 1605/56 63,2 | O0=1" Greyish brown fine siliceous sand, 1=7" Buff sandy

, | limestone, fine to medium grained. 7=12" Greyish brown
B} ’ clayey sand with calcareous nodules, 12-43% Yellow

) brown fine calcareous and siliceous sand with
scattered calcareous nodules. :

By—11.68 4005



.~ _.Sheet 9

o DM-C8:
S.A. DEPARTMENT OF MINES Hundred........COLEBATCH
Table No.............. | _ G
: - ound Water Surv
SUMMARY OF BORE RECORDS | e xd ,
. , - . : County ... CARDWELL
| DEPfofu | SUPRLY | SN g | L
BORE ab trata passed thr
'.SECTION Total Water Statio Gallons | Grains per . | Analysis seaolzfeiel' | passed tirough - Remarks
S cut level per hour gallon No. ,
TBs 6 | 10 a1 | 36 36 - 128.7 | 1606/56 | 67,9 | 0-2T Light grey fine-siliceous sand, 2=17% Light yellow

brown fine sand, slightly calcareous and with scattered
calcareous nodules, 17<26' Buff fine grained calcareous
sandstone with quartz grit, 26-36" Light yellow brown
fine calcareous sand with quartz grit and scattered cal+
careous nodules, 36=41* Buff sandy limestone gravel,




S.A. DEPARTMENT OF MINES

SUMMARY OF BORE RECORDS

Hundred.......

e i

Sheet 1

RICHARDS

Ground Water Survey

" Counity

CARDWELL

BORE

| stoTION

DEPTH in feet below surface

.SUPPLY

SALINITY

Total

I' ‘Water

cub

‘ Static

level

Gallons

per hour

gallon

Grains per -

Analysis

,No

HEIGHT |

above
sea level

Strata passed ?ﬁrough_

i

_Remarks

Y

65

66

67

69

69A

34

34.
34
34

34
34

34

" 43

38

36

39

20
24

25

.40 |

36 )

34

38

22

38

33 |

32

25%

14

120

180

100+
450

220

. 240

450

760

1600
525

187
1094.13

690

a5

1430/56

1431/56 .

1798/55

1914/56

1432/56
1802/55

1433/56

67.4

‘. 6449

619

53.1
56

5640

‘.-11-35’ Grey . sandy" clay. 35~38’ Grey: fine" calcareous ‘sand}

0n2° Darkwgrey‘f1ne siliceous sand, 2«6Y Light grey fine

‘0~2’ Darkﬂgreysfine siliceous sand, 2=117 Buff medi“m f;f'z'

caléareous sand, I1=19% Yellowish clayey sand,

19a22' Grey clayey :sand,. '22-347 Buff medium’ sand.ffflf?f;
:34-36% Bluish=grey sandy clay. 36=39® Buff calcareouszq-a',

sandy clay.’ 392437 Yellowish medium sand.

eous sand (fine). 8«11% Buff calcareous clayey sand,

0-4% Dark grey fine sxliceous sando 4~]12° Dark-yellow
calcareous clayey sand, 12=19* Yellowish=grey sandy
clay, 19-33* Buff calcareous clayey sand, 33=36% Grey
highly calcareous clay (?limestone).

siliceous sand, 6~8% Yellow sandy clay (calcareous)
8-15t Yellowish fine grained calcareous sand partly
cemented to sandstone, 15=20% Yellow fine calcareous
sand. 20~23* Bluish~grey calcareous clay, 23=36* Grey
calcareous clay partly cemented to limestone, 36~39*
laght grey very fine sand.

No log f(Well).

0~47 Grey fine siliceous sand, 428° Buff-yellowish fine
calcareous sand, 8=20% Grey=yellow clayey sand,
20-24% Buff fine calcareous sand. .

05 Grey fine si11ceous sand, 5+8% Buff calcareous clayey
sand, 8=18* Buff clayey sand partly consolidated
(?1limestone), 18-(?limestone),

'0-2’ Dark~grey . fine siliceous sand. 2~8’ Reddishﬁbrown calpar= -

Abandoned, a

Abandoned,
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