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PRELIMINARY GiEOLOGICAL RiSPORT

on- the

SALT CREEK SITE
for a.

PUMFED STORAGE ELECTRICITY GENERATION SCHEME

ABSTRACT

Salt Creck traverses Kanmentoo Group greywackes and arkoses
striking north and south and dipping 25° east. Patches of Permian
sands and clays occur in irregular Permian valleys. At the pro-
posed dam site and to the west the rocks are heavily jointed and
cut by minor faults. No major faults were observed. Water deposit-
ing carbonates is seeping from joint cracks at the lower dam site
and carbonate bearing members are vresent in the arkose/greywacke
sequence. Weathering appears to be shallow but the water table

1s low and solution of the calcareous members may have formed
ocavities. Drilling to test this possibility is recommended.

INTRODUCTION

Subsecuent to the compilation of a preliminary report on
the Yankalilla River site for a pumped storage project and.the.
commencement of the recommended drilling the Electricity Trusti
advised that an alternative site had been chosen on Salt Creek
near Cape Jervis, and that some geological investigations would be
required there, | |

Following a number of brief Iinspections by the writer, |
which revealed calcareous rocks In the vicinity of the dam sites, .
discussions were held and at a conferencé between officers of
the Eléctricity Trust, the Engineering and Water Supply Departmént
and the Mines Department it was decided to explore onec abutment of
the proposed lower site by means of an adit 200 fecet long.

It was hopcd to get an early positive answer from this
explorafory adit as to the possibility of solution channels and
enlarged joint cracks occurring in the calcareous members of the
rock guccession at the dam site and in thc reservoir rim. It having

failed to do this it is now considercd necessary to‘0btain the
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assurance required by means of drilling.

This recport briefly describes the geology of the érea,L
discusses the engincering geology.of the various parts of the
project and recommends a preliminary drilling programne.

If this drilling reveals no solution caﬁities or largeiopen
joints then no excessive amount of remedial'treatment will be
rcguired to make thé dam foundations and the reservoir watertight.
In contradistinction, should cavities or large opecn cracks be
intersected, then the cost of mékihg'the reservoir water fight;is
likely to be very large. Extensive exploration by mecans of
.drilling would also be necessary to define the limits of the ieakége
paths., | |

Apart from this, and subject to the usual limitations of
opinions bhasced on a brief cxamination of surface geology, there
appear to be no geological features which will prevent successful
completion of the project at the Salt Creck Site. It will of
coursc be necessary to méke much more detailed gGOIOgicai investi-~
gations priorAto design of the structures and preparatibﬁ of
spceilfications, there bcing many geological fcecatures which wiil have
a considcrable influence on design and construction.

o

LOCATION AND TOPOGRAPHY

Salt Creek is_the name-given to the main trunk of a small

drainage system with numcrous tributariecs which has an outlct§
to the sea in St. Vincent Gulf approximately 4 miles north-cast of
Cape Jervié. The main trunk has its source in & divide Tctween
Salt Crcck and ¥Yohoe Creek, along which the¢ Delamere/Cape Jervis
road runs., From this dividec thc strcam flows westerly for 2% miles,
with tributarics joining it likc branchcs of trcc. Near Salt Creek
Hill the Crcck turns and flows duc north in a narrow and rapidly
doepcning gorge with thrcc major tributaries joining it on the
eastern side and only a few short gullies draining from the west.

- The hcadwater tributarics of Salt Creek flow in rglatively
broad V~shapcd ﬁalleys with a steep bed gradicnt. .These coalesce

in ar arca underlain by soft Pecrmian glacial sedimcnts to form
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a wide flat bottomcd basin-like valley acroés which the main strecam
meanders in a trench -cut through its own aggradational deposits.

A major part of thc water storage behind the proposed dam would

be in this basin.

Downstrcam of the basin the bed gradicecnt of Salt Crcek
increascs abruptly and the strcam drops in a scries of rapids and
 waterfalls through a vertical distance of aporoximately 105 feet
in a distancc of 30 chains. At both dam sitcs the velley profile
i1s a flaring Vcc shapce with steep sides up to 200 fect above th¢
strecam bed and géntlér slopes above this levcl,

The topography is characterlstic of an ared_elevated tp high
levels in rélativcly rccent geological times and erodcd by active
gtrecams With a large run-off in relation to thc size of thelr
wétershcds. |

A sceries of cliffs carved out in an earlier cycle: of marine
erosion forms the seca front to the west of Salt Crcck. Thosof
cliffs are mantled with tolus, narcow coalescing alluvial fans,
end picdmont dcﬁosits, which aré being croded by the sea into a
second lower scrics of cliffs, In placecs a wave cut benech, 15 to
20 fcet above present sea levél, indicates a geologically recént
rise in the land surface or drop.in sca levcel. Fresh cliffs are

also being formcd in the resistant headlands of the older sea coast.

GEOLOGY
© CAMBRIAN ’

In broad outlinc the geology of the Salt Crcek arca is rather
simple. The bulk of the arca is undcrlain by grcywackes‘and
arkoscs beclonging to the Kanmantoo Group of éarly Cambfian age.
These are»disposcd in a scriesbof folds of varying intcnsity,{ |
trending north and south. The principal part of the Salt C¢cék
watershed ond thc country to the west, as for as the coast, lics
on the westerly iimb of a rathcr broad synclinal fold whbse nﬁrth-
south axis islsituated 1 milc cast of Salt Crcck Hill.

West of this axis to thc coast the Kanmantoo beds. dip

castwards at anAaverage angle of 250° Salt Crcck flows parallcl to
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the strike of the beds in the lower half of 1ts coursec.

The Kanmantoq greoywaskes and arkoses are physicaliy
ertremely tough and moderately hard rocks. Mineralogically they
are composcd of Interlocking grains of.quartz; felspar and blotite
in varying proportions with'minor emounts of pyrite,'zircbn, rﬁtilcs
apatite and tourmaline,

Some beds cohtain calcite and dolomite. Dectailed petrological
descriptions are givgn'in Appendix "AY togethor.with analyses of
the carbohatc contcnf of thosc specimens foundlto contain calcite
and magnesium carbonate. The highest total pcreentage of carbbnate
g0 far determined is 13.55%.

Intcrbedded Withbthe greywackes and arkoscs arc quartzites
and bilotitic saales. Westwards towards thc coast and lower in
the stratigraphic successipn more shelcs appcar and occasional‘
phyllites.

Thc Kanmantoo beds range in individual thickness from a-
fcw inches up to several fecet, with the thicker becds predominating
along thc lower valley of Salt Crceke The more srkosic and
quartzitic mcubers are coarscer graincd and noticeably cross
bedded. Some of the caleareous beds are maséive and weather to
sphoroidal gouldors.

According to early regional mapping by Campaﬁa and Wilson
and recent_revision mapping.by Thomgon no major faults occur in
the‘Salt Crcek arca but this may be due to the monotonous nature
of the arkosé/greywacke sluiccession and thc difficulty of mapping in
the absence of easily traceable marker beds.: Cerfainly there are
a numbcr of obsecrvable minor faults in the outcropping ropks along
the valley of 8Salt Creck and on the coast and the rocks arr
heavily jointed; clecaved ~nd éheared.

Minor foults obscrved necr the junction of Plough and S=1t
Crecks hove attitudes as foi;ows:-

(1) Strike 90° M

0]

Dip 30" B8

o

(11)  Strike 35° u

Dip 85° SE
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On the zea coast a series of thrusts were observed, en
echelon, and branching, with an average strike 20° M.
-dip 52° =m,
or almost parallel to the bedding.
Along Salt Creek joints are numerous ond closeiy spaced. The
sets observed had the following attitudes:- |
(1) strike  45° M
Dip Vert. or 85° mw
(11)  Strike 156° M
‘Dip Vert.
(1i1)  strike  140° M
: Dip Vert,
(i&)  Strike 74° N

Dip 370 South~south-wcst
() Strike 95° 3 ‘
- robably fracture cleavage
Dip 52% § prodabLy s

The most prominent are sets (i) and (i1) and these are
spaced 1 foot to 6 feet apart. |
On the sea coast the joint sets are as follows:-—
(1) Strike 55° M
Dip 60° NV
(11)  strike  125° M
Dip 70° sW
(1i1)  Strike  105°
Dip Vert,
(iv)  Strike 74° M
Dip. 38° North-north-west.
(This set normel to (ii))
A cbange in attitude is thus evident betwecen Salt Creck and the
'sea, and pogsibly some major thrust‘structufe or'other type of
fault porallcl to the bedding moy occur. _ |
Woathcring in the vallcy of Sclt Creck is difficult to assess
in the absence of drill hole informotion. In the bottom of the
volley at the lower dam site and for 100 feet up the slopes

it appcecars to be shallow. Above this height soill covers most. of
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the rocks and as the badly weathered beds in 2 succcssion of non-
uniform rocks are invariably concealed beneath soil, drilling will
be requircd to finally determinc the depth of the near surfoce zone
of weathering and the presence or abscnce of decply. weathcred zones
along favourable bgds or down faults,

Some diffecrence in woﬁthering will be apparent in opppéite
banks of Salt Creck due to the casterly dip of the rocks which
moke the west or left bank a dip slope. Both receht and ancicnt
lsndslides can be observed on the left bank in the stretch between
thc two alternative dam sites. In the rccent slides (probably
occurring in the 1955/56 wet scasons) up to 10 fcoct vertical thick-
ucss of soil and talus has slipped off clayICOVGred bedding plencs
in the greywackes. The older slides have involved bedr'ock"asi
.evidencedAby the cavity which was disclosed in cxcavations for the .
turnaround arca at the bottom of the adit aceccss road. In this
slide a large massive bed of greywacke has becn displaced up to
2 and 3 fecet horizontally. Other old slides were cut by the road
excavations higher up the gully.

Dceptlh of weathering is also influcnced by the positipnfof
the water tablec. Present evidence iﬁdicates this to be at allow
lcvel in the interstrcam divides. Deep weathering is then made
possiblc elong zones WhQre meteoric waters charged with active
wecathering agents have casy access toithe rocks on‘thcir way down
to thc water teblc.

Ono'further occurrcncce of significancc in the Weatheriﬁg
bchaviour is the sccpage of lime bearing waters from joint cracks
in the valley sides of Salt Creck. These secps deposit é soft
tufa-like matcrial consisting principally of calcium carbonatq
(seé analysis in Appendix C). It is thought that thc material
‘originates from wcathering of the carbonaté bearing greywackc
beds, and the accompanying solution maj rcsult in the formation of
cavities, or the widening of joint cracks. | Such solution could
be most active bceclow ﬁho cxisting watcer table where larger volumcs

of watcr normally circulatec than above the water table,
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Permian glacigane éands and clays wifh boulders occur in
patches of greatly varying size sporadically distributed overJ
the whole of the Fleurieu Peninsula. In the Salt Creek area the -
main mass extends from the ridge betweeh Plough Creek and New
Yohoe Creek southwards across Salt Creek and uﬁ into the headwater
valleys of the various tributaries of Salt Creek. The déepesﬁ
part of the old Permian glacial valley is probably beneath the
basin-like section of the Salt Creek valley 1 mile east of Salt
Crecek Hill, From this area a considerable thickness of glaciligene
gsediments have been removed by Salt Creek. The sediments coﬁsist
mainly of silty clays, soft clayey silts and current bedded sénd-
stones. Sparse rounded boulders are found on the valley slopes and.
occacional;y can be observed embedded in the silts.and clays.

One.Other small patch of glacigene sediments occurs on the
main Salt Creek Hill ridge + mile north of the trig. station.
TERTIARY AND RECENT |

Sands and silts\with boulder beds form the flat bottom of
the basin-like section of Salt Creek Valley. These deposits are
mainly ré—wofked Permian scdiments. Sand resulting from fewofking
of the‘glacigene sediments also ocecurs as a mantle over the saddle
in the divide between Salt Creek dnd Tea Tree creek, and it is
possible that somerf the underlying clays and silts attributéd
to the Permian glaciation are in reslity much later deposits.

Other unconsolidated deposits Which are of importance to
the project are the falusAand alluvium on the coast and the sénd
at the mouth of Salt Creek.

The alluvium consists of clay'and boulders which form a
thick and irregular, wedge shaped mantle at the basc of the cliffs
facing the sea. This mantle is really a piedmont deposit or a
scriecs of coalescing alluvial fans and cones formed in an carlier
more arid cra by the cxisting crecks. The surface of the piédmont
extonds up the present creek valleys and the creeks have incised
themselves down through it, in piaces to the old wave cut bench.

| .Of morc recent origin is the talus which overlies the piled-

mont and is being renewcd by scree from erosion of the'existing



-8
cliffs. In places short stecp gullles have been cut in the
talus rcvealing bedding plancs dipping seaward at angles up to

20°,

ENGINEERING GEOLOGY

LOWER DAY SITE

The pfincipal factors to be considered at this preliminary
stéée of the investigation arce the abllity of the rocks to bear
the stresses which will be imposcd on them by the type of dam to
be built at thc site and the water tightness of the main and
abutment foundations.

As regards the étructural integrity of the foundation rocks
we have to rcly on visual observations of their outcrops plus
the information obtained from the adit.

Intrinsically the var;ous rock typcs observed to bc expected;
within the compass of the lower site should all be competent to
withstand thce stresscs 1likely to be imposed by a concrecte dam
250 to 30obfcet high. They are slightly metamorphosed hard tough
rocks, as demonstratcd by the driving of the adit and though theilr
strengths in shear and compression should be tested as a pfecaution
they should give a comfortable safety margin over the rcquifed:
valucs for either a gravity or arch section.

Thc.rocks, consisting as they do bf cuartz felspar and B
biotite in an intcrlocking granulap crystailine texture will not
bave their intrusic streﬁgth affcetecd by prolonged soaking inj
either’frosh or salt watcr;

The competeney of the foundation rocks will be adverseiy
affected by the prescnce of clay seéms formed by deep Weath&ring
along fault or chear zoncs or bceds espocially suscéptible to
wcathorihg influcnces and although these may be amcnable to
treatment trheir prescnce should be known before the dam is~
dcsigned or detailed estimates of cost attempted.

As regards faulting rcassurance in the most criticai arca,
the valley bottom, is given by a continuous section of outcropping-
rock. in thé creek bed and for some distance up cach side of the

valley below the waterfall. This shows that no fault parallei to
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the creek ocecurs within thé limits of the outcron.
Faults in other directions however have becn obscived
and the exploratory adit was drivcecn along onc. These appear to
be of minor naturc in the magnitude of thecir c¢ffects on the rock.
That.intcrsected by‘thc adit has caused very little crushing and
only - thin lenticular cla& scams arc present along the fault
surfacc, |
Higner up the valley sides cxtensive arcas are covercd by
soil and thcsc may conéeal'bodding\faults which are particularly
difficult to dctect in the abscnec of drilling. As the focks
strike aﬁproximatoly parallcl to the creck bedding faults
converted to clay would exércisc an cgpeeially unfavourable
influcnce on the stability of the foundations in that they woﬁld
facilitate sliding downstrcam of the dam. It will be wise thereforﬁ
to tosf tnc tourdation rocks for thesc featurcs by drilling as
carly as poséible. |
The abundant Jjointing was described in an carlicr scotion.
. This is not osppcially delctorious in'itsolf to structural integrity
providing theljoints are tight and not clay filled. However, thcy
do.provide casy access for mctcoric watcrs énd thus make pogsible
dcep weathcering. They also allow bedrock to be involved in
landslidcs. This has happencd in slidcs immcdiatcly upsﬁroaﬁ of
the proposcd sitc on the loft bank snd the possibility of similar
occurrcnecs in the upper part of the left abutment, wherc outcrops
arc obscurcd by soll cannot be cntirely ruled out. j
On thc right bank thc adit has tested a considerablc part
of thc succession of béds which will form thc dam foundations
and has shown thcm to be sound-and free'from all but minor
defects. .Those beds will constitute the lower part of the
abutment foundetions and above thcem there is gqultc o thickness
which at prcscnt remeins untested. |
- In spite of uncertaintics, which must bc rcmoved by
testing, it seems unlikely that there arc gcological featurcs in
the foundations which could not be trcatcd in a satisfactor&

menner to rcstore the integrity of thc foundations.
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The other mejor factor to be considered is the possibility
of leakage under the foundations. Mention has been made'of the
lime~bearing waters seeping from joinf cracks and minor fault
planes in both-sides o the gorge and depositing caléium and
magnesium carbonates. This phenomenon must be due to golution of
greywacke and arkose beds which contain carbonates and could give
rise to the formation of cavities and enlargement of Jjoint cracks
and fault pianes; It was hoped that the adit wouvuld give a positive
answer to this problem. It not having done so it will be necessary
to Investigate the problem further by drilling; The adit traversead
predominantly non-carbonate bearing rock and cut relatively tlew
joints and other cracks.

ALTERNATIVE UPPER DAM SITHE

This site involves a main dam in the creek valley and a
subsidlary bank on a saddle in the divide between Plough Creék_and
the upper part of Salt Creek. |

The main dam site will have many similarities to the lower
site as largely the same succession of beds occur in the foundations.
The difference is one of greater uncertainty due to more soil boverd
There appears to be less jointing at the upper site and the surface
zone of weathering may be deeper.

' The subsidiary bank will be founded on glacisl deposits md
these_would need to be tested for depth, presence of permeable
beds, and stability when soaked with sea water. | ‘

RESERVOIR AREA

The principal problem involved is possiblc leskage north-
wards through the ridge between Plough~Creek and the headwatef
valleys of New Yohoe Creek and an unnamed tributary of Salt Creck.
The calcaréous members of the arkose 'and gréywacke sequeﬁce strike
northwards through this divide and if they have been dissolved by
groundwater to any extenﬁ will provide substantial lecakage paihs
6ut bf the reservoir. This will neced to be tested by drilllng.

A minor problem is - the prosonce of 'glacial decposits
underlying a saddle in the divide between Salt Creek and Tes Tree
Greek. In thiis saddle the glécial deposits are below stored water

on the Salt Creeck side of the divide but on the other side the
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contact between glacial sediments and Cambrian.roékg'may be abové
high water level. ©Should this be proved by accurate contouring
then no problem exists. - Some drilling may be required at allafer
stage; . |

The reservoir area assumed in thié discussion is that formed
by a dam at the lower site. The problems for a reserfoir fprmed
by a dam at the upper site aré identical except thac the leakage
paths would be through the divide between Plough Creek and the
upper part of Salt Creek,
TUNNEL ROUTES AND POWER STATIONS

Both tunnel routes wduld traverse maiﬁly thé same ‘succession
of rocks and encounter similar lithological conditibns. What other
conditions would be encountered it is impossible to say with any
.certainty. The rocks are heavily jointed and as the tunnels would
be driven normal to the strike the backs would tend to slab off in
large pieces along the flatly dipping bedding planes.

Nothing is known of the depth‘ahd degree of weathering nor
of groundwater conditions. Strong water flows seem likely: should
the tunnel go below the permanent water table and faulcs are
almost certain‘to be met. .

Detailed mapping of the tunnel route and testing by drilling
is considered necessary before design and preparatibn of the
specifica*ion.

Similarly it is only possible to offer brief general
comment on the power staticn sitesAat this stage,

The northern site is situated on a narrow stéeply sloping
" pledmont strewn with talus., Along the existing beach a low cliff
has been cut which reveals that the alluvial material overlies‘an
irregular surface of gfeywacke, varying in height above sea level
from 1C to 20 feet. Thils bedrock surface probably represents ‘

a Wavé-cut hench and may be overlain by a thin cemented beach‘
conglomerate. The lower half to two-thirdis of thehpower station
excavation should be in comparatively fresh greywacke. Faults:
are‘present in the coastal outcrops and may be hidden under the
alluvial cover. Drilling Will.be required to test the condition

o1’ the greywacke at depth.
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The southcrn sitc is on a2 more cxtcnsive piedmont in
which the alluvial.material is finer graincd and thinner. Here;
the majority of fhc excavation would be in grceywacke or similzr
rocks. The picdmont was- formed in 2 wider cmbayment in the coast
and hence pre-piedmont conditions are morc difficult to assuss énd

drilling is -cven morc imperative than ot thce northern site.

MATERIALS OF CONSTRUCTION

No dctciled scarch was made. for sand, or sourccs of coarsc
aggregate for concrcte, carth and soil for & rolled carth dam, or
rock for 4 rock-fill dam.

The groywacke-and arkoso in thc unweathercd condition arb
hord tzugh rocks. They have broken out from the adlt in fragments
of rcasonablc shape and 4f crushing tests show that thce particle
shapes obtainecd arc satisfectory then thesc rocks will meke a Qood
coarse aggrcgatc for concrefo. Shaly micaccous bcds'dccur’in
the greywacke/arkose succcssion and thesc may crush to-flaky
particles. The drilling proposed in the abutmcnts will explord
the succossion and show wherc such beds occur, Othorwise sufficient
quantities should be obtaincd closce to the dam sitc.

Sand for concrete will be hardcr to obtain. It sccms

unlikcly that crushing of thc arkosc and greywacke will yicld a

sand suiltablc for conerctc making and a wider scarch will be

ncaecssary. . No obvious sand sourcces can be scen on the Jervis 1 mile

gcologicdl map and sand may have to be obtainced from as far aficld
as Normanviilu or Victor Harbour.

Thc groeywacke and arkosc shouid provc. suitable for the bulk
of matcrial for a rock i1l dam. The chief problem would be the
depth and amount of weathcering. If the weathering is modgratc

sufficicnt quantitics 6f rock f£ill will be availablc ot high level

on cither abutment. Somc drilling will be rccuired to check

‘depth of weathering in the guarry arcas.

Material for a rollcd carth dom iz a bigger problcm. The
only matcrial availeble in quentity is the glacigenc clays and
sandy clays forming the upper part of the Sclt Creck valloy. This

may not be suitable for the bulk of the dam ond is also 1 milo}
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away from the lowcr dam sitc. A small amount of glacial sedimonts
forms a low saddlc in the ridge # mile north of Salt Crcck Hill
Trig, and 2 few hundrcd feet north-west of the lowcrlsitc., This may
prove useful for the impcecrmceble mcembroane in o rock £ill dém.
At a loter stage more in&estigation'into gsourccs of

construction materinls will be required.

FUTURE EXPLORATION

Geological cxploration and investigation of an engincering
projcct can be divided into two phascs. The first is that nccessary
to cnsurc that no major gcological dcfecets go:undiscovered,which
might radically altcr thce preliminary loayout of tha project and
also to provide a basis of comporison between alternative sites
for thc project. The sccond phosc gives the informotion rcquircd
for thc detailcd design of various parts of thc projecct, for
preparation of cstimates and specifications, and to reveal any
fcaturcs which may requirc specianl treatment. It also provides
2 basls of comparison for alternative éitos, within the samc
general prqjoct arce, for the various parts of the projcct (c.ge
dam sites, tunncls ctec.).

It is thce first phasc with which we are conccrncd in this
recport. The o2dit hoving failed to give tho positive answer 1t

- was hoped it would provide it is now ncccssary to get some further

2

j

assurancc on thc possible occurrcnce of 1eakégo paths around the
abutncnts and through thé roscrvéir rim. This is definitcly é
first phasé cxploration as prevention of‘loakage through such a
large arca as thce divide between Plough Creck and thc heaawatérs
off Ncw Yohoc Crecck would be o remedial trcatment of major
proportions,

Thce drilling programmc recoumcnded is'as follows: -~

(1) Left Abutment

3_hoies to go to a level 100 fect _ .
bclow strecon ied sub total 750 fcct

(ii) Right Abutricnt

2 holes to the scmc level sub total 550 fcet .
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(iii) Divide between Plough.Creck snd New Yohoe Crqu

3 holes to go to RL 300 to 350

sub total 1050 feet
(iv) Strcam bed
1 holec to R.L. 200
sub total 150 fect

Grand Total 2500 feet

1

Of these holes the deepest one in each abutment and the
three in the divide may give sufficient assurance on the possibility
of lcakage and should bc drillced first. Thesec holes would give

an absolutc minimun of_l,750 fecet of drilling.

CONCLUSTONS AND RECOMMENDATIONS

The important rocks in thc area of the Salt Creek Project
beclong to the Kanmantoo Group of Cembrian age. Thesc are prcdon-—
inantly slightly metamorphosed greywackes and arkoscs with some -
Quartzitic, shaly or calcareous ncmbers. They are hard tough
rocks which -are competent to support cny type of dam or‘othqr
cnginecring structure provicded they are not adverscly affccted by
weathering and faulte. | _

Along the lpwer portion of thc valley of Salt Creck the
greywackes~an& arkoses strikc roughly parallcl to crecek and dip
=t shallow angles to the cast. They arec cut by numérous'jbints
and nminor faults. No cvidcncé of nm&jor faulté was found in the

. ‘
brief cxaminntion given the arca.

Weathofing in the lower part of thé gofge‘appears'to be
shallow but at highof levels soil cover is more cxtensive and may
conceal decﬁcr zonecs of wodthoring, Watcr sceping ffom joint
cracks in thc lower part of the vallcy is dcpositing cqrbonates
ond may be cvidence of solution of the calearcous nembers of the
groywacke/&rkosc scquencc. The water table in the divides between
stréams éppcars to bc low and in a high rainfoll arca this is
usually duc to high pormoability.

Materials of construétion, cxeccpt thosc for a rock f£ill dan,

arc scarce ot or ncar the sitce,
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It is concluded that if no lcakage channelé in the shape
of solution cavitics or cnlarged joint'chCKs, occur, then the site
sﬁould not involvc any cxeess amount of rcmedial trcatment.

The cxploratory adit did not yicld sufficicntly positive
cvidence as to the posgible occurrecnce of solution cavities
and it is rccommendced that furthcr exploration, in the form of
the drilling programme sct out above, bec donc to give the recquirced

agsurance on this critical problcem,.

WJ:CERF . Signed . W._ JOHNSON
2Li/9/69 SENTOR GEOLOGIST




APPENDIX A

PETROLOGICAL REPORT ON ROCKS FROM SALT CREEK
PUKPED STORAGE PROJECT

Mineralogx:& Petrology Section
Report No., M.R., 207

MATERTAL: | | Rock samples |

SUBKITTED BY: - W, Johnson, Department of Mines

DATE RECEIVED: 13th August, 1959

MARKS OR NOS: P.379/59 - P. 390/59

SOURCE or LOCALITY: ' 3% miles S.W. of Delamere V
" Hundred of Yankalilla, Sections given
below.

INFORMATION REQUIRED: Petrological description

METHODS OF EXAMINATION: Thin section

RESULTS OF EXAMINATION:-

P, 379/59 ~ W.J. 34 (T.S., L963): Section No., 58

A fine-grained recrystallised subgreywacke consisting of
interlocking grains of quartz, occasional grains of felspar
(albite-oligoclase), and abundant bilotite and sericite. The
biotite occurs as poorly defined laths in a sub-parallel arrange-

ment, and the sericite as fine wisps interstitial between the inter~

locking quartz grains. Small grains of opaque iron minerals are
disseminated throughout the rock. Some have a square outline
and are probably pseudomorphs after pyrite. Other accessory
minerals preseat are zircon, apatite, rutile and tourmaline.

No carbonates were detected in the rock.

P, 380/59 - W,J. 36 (T.S. L4L96L4): Section No. 58

A fine-grained recrystallised subgreywacke, very similar
in ccmposition and texture to W.J. 34. The only noticeable
differences are that this rock contains a minor amount of- inter-
stitial polkiloblastic calcite, the grain size is slightly finer,
and the lineation of the micas is rather more pronounced.
Accessories are the same as in W.Jd. 3l.

P, 381/59 - W.J., 37 (T.S. 4965): Section No. 59

A fine-grained recr;stallised subgreywacke showing current
bedding. The general composition is again similar to W.J. 34,
but bands of the rock are heavily impregnated with secondary
calcite. The main constituents of the rock are interlocking

uartz grains, biotite, sericite, and occasional felspar grains
heavily sericitised), The caleite occurs in bands through the
rock. Bands with very little calcite alternate with bands :
fairly heavily impregnated. Heavy mineral layers mark the .
current bedding, and consist of zircon, apatite, opagues and
biotite. .



[

Y

P, 382/59 - W.J, 38 (T.S. 4966): Section No. 57

A fine-grained recrystallised greywacke' consisting of
guartz, felspar (albite-oligoclase), bilotite, sericite, and & minor
amount of secondary calcite. Felspar is more common than in the
previous specimens and the rock can therefore be called a greywacke.
The texture is again interlocking, and the micas show a distinct
lineation. Accessory minerals include opaques, apatite, zlrcon,
and sphene (showing alteration to leucoxene).

P. 383/59 - W,J. 39 (T.S, 4967): Section No. 57

A fine to medium-grained recrystallised arkose, tending
towards a greywacke. The main constituents are quartz, felspar
(albite-oligoclase and Rorthoclase), and micaceous minerals. The
mica content is considerably lower in this rock. Muscovite and
sericite are the main micaceous minerals present, but biotite and
chlorite (penninite) occur in small amount. Occasional accessories
are present, and include opaques, sphene, apatite, and zircon. No

" carbonates were observed in the rock.

P. 384/59 -~ Wed., 4O (T.S. 4968): Section No., 1490

A fine-grained recrystallised arkose, tending towards a
greywacke, The composition is similar to that of W.J. 39 except
Tor the presence of calcite, which occurs fairly abundantly as
rather vague poikiloblastic patches. The mica content is similar
to Weds 39Y. The texture. is mosaic rather than interlocking as in
the previous samples. Accessories include zircon, sphene, and
opaques.

P, 385/59 = W.J. 41 (T.S. 4969): Section No. 1490

A fine-grained recrystallised greywacke with a mosaic
texture. The main constituents are quartz, felspar (albite-
oligoclase, rather decomposed), biotite, sericite, and calcite,
which is unevonly distributed throughout the rock. The calcite
appears tu be confined to rather indefinite bands, but is not
abundant. Accessory minerals present are pyrite (visible in hand
specimen), zircon, apatite, tourmaline, and sphene.

P, 386/59 - W, J. L2 (T.S. LO70): Section 1490

A fine-grained recrystallised greywacke of similar compos
sition to W.J. 41 excépt Zor the presence of fairly abundant calcite.
The texture is interlocking, with fine wisps of sericite interstit-
ial between the interlocking grains of quartz and felspar. Biotite
forms ragged laths with a poor lineation. Calcite is present as
vague poikiloblasts enclosing cuartz and felspar, Small cubes of
limonite, pseudomorph after pyrite, occur disseminated throughout
the rock. Pyrite is visible in small amount in the hand specimen.
Zircon and tourmaline are also present as accessories.

P, 387/59 - W.J. 43 (T.8, 4971): Section No. 1490

A fine to medium-grained recrystallised arkose tending
towards a greywacke., The composition is similar to W.J. 43 except
that there is less biotite present and calcite is not very abundant.
The calcite forms poikiloblastic patches but is unevenly distri-

. buted, being more abundant in some parts of the rock than others.

The texture is mosalc. Accessories include pyrite (visible in hand-
specimen), apatite, and zircon.

P. 388/59 - W.J., Ll (T.S. 4972): Section No 1490

A fine-grained recrystallised greywacke consisting of
quartz, ‘elspar (albite-oligoclase) biotite, sericite, and calcite

-wWhich is present in bands in the rock. The rock has a mosaic

texture and the mica flakes show a sub-parallel arrangement,

Interstitial secondary calcite is abundant in some bands but almost
. e
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-Fe

absent in cthers., Accessories are apatite, sphene, zircon and
opaques,

P, 389/59 - W.J. 4,5 (T.S. u972) Section No. 1491

A rocrystallised arkose tending towards a greywacke, .
The texture is fine-grained, interlocking. The composition is
similar to W.J. Ll except for a lower biotite content. Calcite
1s again more abundant in some layers than in others and occurs
as secondary interstitial Datches. Accessories are similar:to
those in W.J. Ll, :

P, 390/59 = W.J. 46 (T.s.‘u974): Section No. 1491

A fine-grained recryétallised subgreywacke consisting of
interlocking. grains of gquartz, felspar (albite-oligoclase, and
?orthoclase), biotite, sericite, and calcite. The rock is

strongly biotitic but contains very little felspar, and is therefore

classified as a subgreywacke. Calcite is present as small
interstitial patches in some parts of the rock. Small gralns
of opaques arc disseminated throughout the rock, and other
accessories include zircon, apatite, and sphene. The rock has
a heteroblastic texture and the biotite laths are well lineated.

Examined by: 1« A, Both

A, W, Whittle,
CHIEF MINERALOGIST AND
21.8.59 PETROLOGIST




APPENDIX B .

CARBONATE ANALYSES 'OF ROCKS FROM

SALT CREEK PUMPED STORAGE PROJECT

Mark Petrolog-

ical Report

No.

A291/59 P381/59
A297/59 P38L4/59
A299/59 P386/59
A300/59 P387/59
A301/59 388/59
A302/59 P389/59
A303/52 P390/59

Source:

AR 207/59
A 159/1

27.8.59

Section Hundred _Calcium - Magnesium
Carbonate Carbonate
"7636637" MsC05
59 Yankalilla  7.80% L JLO%
1490 Yankalilla  L4.25 - 1.28
1490 Yankalilla 10.7 . 2,85
1490 Yankalilla 1.63 1.28
1490 Yankalilla  3.50 1.56
1491 Yenkalilla  3.80 - 1.19
1491 2.40 - 4.10

Yankalilla

W. Johnson, Mines Department.,

Thomas R. Frost

CHIEF ANALYST
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APPREINDIX C

ANALYSTIS OF MATERIAL DEPOSITED FROM

"LIME" SEEFPS SALT CREEK PUMPED STORAGE

PROJECT
Mark Calcium Carbonate Magnesium Carbonate
(caOOB) (Mgco3)
A 304/59 (WJ.35) 76.3 % 5.60 %

Locality: Section 58, Hundred Yankalilla.

Source: W, Johnson, Mines Department,

AR 237/59
A 159/1

Thomas R, Frost .
CHIEF ANALYST

27.8.59
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