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CURRENCY CREEK DAM - CATCHMENT AREA 
HYQROGEOLOGICAL INVESTIGATIONS 

ABSTRACT 

Geological mapping shows that the 
catchment consists of two roughly equal 
areas. One comprises Cambrian arkose 
overlain by Permian glacial sands, and 
the other is composed of Cambrian 
phylllte and greywacke with thin 
slopewash cover. 

Salinity measurements, taken during 
October 1972 from surface water sub-
catchment areas, gave several values 
exceeding 1000 mg/1 (maximum 4 900 mg/1). 
Higher salinity values occur In water 
derived from or flowing across the 
Cambrian phylHtes and greywacke. 

INTRODUCTION 

I t is proposed to build a small dam on Currency Creek. The dam 

would store water pumped from the River Murray during periods of low 

salinity. This water would be used to supply the south coast area of 

Fleurleu Peninsula during times of high salinity 1n the Murray. 

Currency Creek Is a small stream flowing easterly from the 

southern Mt. Lofty Ranges and the possible dam site 1s located about 10 

km N.W. of Goolwa. (Fig. 2). 

The quality of the water flowing In Currency Creek has shown 

great variability with salinities of up to 3 884 mg/1 approximate total 

salts (A.T.S.) recorded at the damsite. 



To Investigate the sources of saline water and the effects of seasons 

on water quality a series of regular surface-water salinity measurements has 

been commenced within the catchment area. 

The purpose of the present project was to provide a geological map 

of the catchment area at a scale of 1:25 000 (1 cm =» 0.25 km) for use in 

Interpretation of results of the salinity measurements. The catchment 1s about 
2 

57.9 km 1n area and lies 50 km south of Adelaide. The area was previously 

mapped at a scale of 1:63 360 by Horwltz and Thompson (1960) when mapping the 

"Mllang" sheet. 

For the current survey, mapping was done directly onto airphotos of 

nominal scale of 1:25 000 using airphoto interpretation and f ield observation. 

The mapping was carried out between 11th September 1972 and 6th October 1972 

by E.H. K1m, fellow of United Nations Development Program, with H.W. Dixon, of 

the Department of Mines. The western part of the catchment has not yet been 

mapped due to lack of suitable air photo cover. 

REGIONAL GEOLOGY 

Topography - Regional 

Currency Creek drains a south eastern part of the Mount Lofty Ranges, 

and flows easterly to the Lower Murray River, (Fig. 2). 

The Mt. Lofty Ranges are a series of horsts with relatively f lat tops, 

bounded In this area by northeast-southwest trending fault scarps. To the north 

west of the ranges l ie the plains of the WHlunga Basin and to the southeast the 

plains of the southern Murray Basin. 

The tops of the fault blocks are formed of low rounded hi l ls and wide 

f lat valleys. Steep-sided, deep valleys only occur where the creeks draining 

the tops of the ranges have cut back Into the fault scarps. 



Geology - Regional 

The regional geology has been mapped by Thomspon and Horwltz (1962) and 

1s shown*1n Figure 2. 

The north western fault blocks are formed mainly of Upper Proterozolc 

slates, t l lH tes and arkoses, and rise to about 390 m. The central, highest, 

block 1s comprised mainly of Lower Proterozolc schists and gneisses and rises 

to about 420 m above sea level. The south easterly blocks, rising up to 270 m 

and through which Currency Creek flows are formed mainly of slightly metamorphosed 

sedimentary rocks of Cambrian age. These rocks vary from arkoslc grits to fine 

grained phyllites and greywackes, 

^ . In these Proterozolc and Cambrian rocks Permian glaclatlon eroded deep 

and wide valleys which were tben f i l led with unconsolidated glacial and 

fltivlo'igadal sediments at least 130 m deep 1n some places. These consist of 

. crossbedded s i l t s , sands and clays containing occasional boulders and overlie 

much of the tops of the fault blocks 1n the southern Mt. Lofty Ranges. There 

has been extensive reworking of these deposits 1n Tertiary and Recent times. 

Scattered patches of ferruglnized freshwater sands and gravels of Pliocene age 

also occur on the tops of the Ranges. 

Tbe wide f lat creek valleys on top of the ranges are mainly confined 

to the old glacial valleys and contain extensive areas of alluvium, mainly 

reworked Permian deposits, whereas the steep sided valleys cut In the scarps of 

Cumbrian bedrock have l i t t l e alluvial material and frequent outcrop of bedrock. 

The Basins north-west and south-east of the Ranges contain thick 

and extensive deposits of Tertiary to Recent marine limestones, sands, s i l ts and 

clays. 

GEOLOGY OF CATCHUENT AREA 

Topography - Catchment area 

The catchment of Currency Creek lies across and extends easterly from 
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the main Wi l lunga-V ictor Harbor Road, about 5 km south of Mt. Compass 

(F igs . 1 arid 2) . Most of the area l i e s above 180 m and is formed of the 

broad f l a t a l l u v i a l va l leys and low rounded h i l l s of the range-top with 

slopes general ly less than 5°. The area is almost wholly cleared and under 

pasture. ' j 

Below 180 m the creek cuts;.'quickly through the f a u l t scarp, producing 

a va l ley incised to a depth of about 140 m. Slopes in th is area are of the 

order of 10° to 30° but are sometimes near v e r t i c a l . ' ' ' 

Geology - Catchment Area 

The geology of the catchment area east of the main Wi l lunga -V ic tor 

Harbour Road is shown in Figure 3. 

• Most of the catchment area is covered by shal low'soi ls -and. 

unconsolidated sediment with only a few outc rops .o f fresh rock. Completely 

weathered rocks are exposed in road cutt ings in many places/ ' 

( i ) Rock and Soi l Types 

Fresh rocks are exposed only1 along the va l ley of the lower streams 

near the damsite in the east of the area. They can be subdivided into 3 units 

i d e n t i f i e d by'Hqrw.itz and Thompson (1960) as Kanmantoo group of Cambrian age. 
1 

The s o i l cover can be div ided into 5 mappable un i ts . The Rock and Soi l Types 

are described in Table 1. 

( i i ) Structure . ' ' 

In the arkose there is a prominent, well developed, near v e r t i c a l 

j o i n t s e t , s t r i k i n g northeast para l le l to the bedding plane, and another set 

s t r i k i n g 120° and dipping 20°NE. There are three c l e a r l y developed sets of 

s t ructure planes in the p h y l l i t e near the dam s i t e . One is the f o l i a t i o n 

s t r i k i n g 30° dipping nearly v e r t i c a l and another is a prominent j o i n t set 

s t r i k i n g 140° d ipping^vert ica l and the las t is a j o i n t set nearly hor i zonta l . 



evldtaso was observed af any significant and extensive faults or 

folds within the catchment area. 

Tfte inf i l led glacial valleys are confined to the north west of the 

area and their trend Is unknown. Though depths of at least 130 m have been 

recorded near Pit. Compass 1t 1s unlikely that depths are greater than about 

30 a? In the catchment area. 
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TABLE I 

Rock and Son Types of the Currency Creek Catchment Area 

Age Units Maximum 
Thickness 

General Strike 
and dip 

Description General Locality 

Recent Alluvium Few m Flat lying Black mantle, sometimes grey 
sandy material mixed with 
gravels. 

In base of valleys 
but on some hilltops. 

Recent Slopewash Few m Parallel to 
ground 
surface 

Sandy clay, brownish, with 
scattered angular rock 
fragments and disturbed 
outcrops of Cambrian bedrock. 

Along hillsides. 

Tertiary? Later1t1zed 
residual 
soil 

Few m Parallel to 
ground 
surface 

Mottleti clay, dark orange, 
with angular rock fragments. 

Mainly along hillsides 
and high ground 1n the 
west of area. 

Tertiary, 
Pliocene 

Clayey sand 
with 
gravels 

up to 4 m Flaj lying Interbedded clayey ferrug-
inous sands, and waterwonn 
gravels. 

One small occurrence 
on low spur In broad 
valley in northeast 
of area. 

Permian? Grey and 
brown sands 

Unknown Flat lying Fine grained grey s i l ty 
sands and brown clayey sands. 

Within valleys and as 
low rounded hi l ls 1n 
northwest of area. 

Cambrian 
(Kanmantoo 
group) 

Greywacke 

PhylUte 

Greater than 
1 800 m 

1 500 m 

Steeply to 
vertically 
dipping, 
striking 
NE-SW. 

n 

Light grey, micaceous, 
grading to sandstone 1n 
places. 

Fine grained micaceous dark 
grey phylHtes, often con-
taining oxidized pyrlte 1n 
lenticular aggregates up to 
1 cm. 

Outcrops of fresh rock 
along valleys 1n east 
of area and as 
scattered disturbed 
outcrop on hillsides 
1n south and east of 
catchment area. 

Arkose Greater than 
a snn 

n Fine grained, brownish grey 
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HYDROGEOLOGY OF CATCHMENT 

Groundwater 

No field survey of existing boreholes was made during this 

project. A summary of borehole data held In the Department of Mines records 

1s given In Table 2. The location of each bore 1s shown on Figure 3. 

TABLE 2 

Sunroary of borehole information 

Section 
No.(1) 

Hd. Goolwa 

Bore 
No. 

Date of 
measurement 

day.month.yr. 

Depth 
of hole 

m 

Static 
Water 
Level 

m 

A.T.S«\ 
mg/1*3' 

Subcatchment 
area 
(2) 
Sample point 

253 A(p1t) 28. U.67 1.8 0.6 255 1 

253 B(p1t) 30.11.67 1.8 0.6 470 1 

255 A(dam) 3.3.60 surface - dam 400 2 

255 C 26.10.65 ; 27.5 14.0 2 746 2. 

228 A 19.10.67 42.7 • . 4 700 2 

2 412 A 14.12,34; 58.0 47.9 6 000 5 

2 411 A 10.6.35 38.1 29.0 4 400 5 

133S A 3.9.48 ... 39.5 36*3 160 6 

247 A 14.4.50 27.4 9.1 170 

248 A 29.8.57 4.5 1.2 3 900 

248 B 30.8.57 3.7 1.5 860 7 

248 C 3.9.57 4.3 1.8 690 7 

303 A 6.4.64 surface - soak 200 

236 01 18.2.70 106.6 4.0 170 8 

Notes: (1) Land subdivision 

(2) Bore lies adjacent to or within the subcatchment area sampled 

at this salinity sampling point ( r ig . 3). 

(3) mg/1 « p.p.m. 



Surface Water 

No r a i n f a l l recording stat ions e x i s t in^He-catchment area. The 
i -

average annual r a i n f a l l would pr'obaibly' be a l i t t l e greater than that of 

Finniss (F ig . 2) which averages 470 mm/a. However th is s tat ion is' at a lower 

a l t i tude than the catchment areia'. ' 

During the period of invest igat ion most of the t r i b u t a r y creeks had 

a steady small flow of up to 0.005 m /s*. In-the^tipper area of the catchment 

the gradients are.gent le and there are numerous swamfy^,areas, whereas in the 

east of the area in the gorges, the main creek had flows up to 0.020 m /s and 

there-were only minor swamps. 
• • • f 

- ; ' For the s a l i n i t y survey, the catchment has been divided in to 8 sub- f; 

areas and the s a l i n i t y of.water was measured at the discharge of .each (F ig . 3 ) . ' 

The s a l i n i t y of Currency Creek was also measured at various, places. Two 

series of measurements have been made so far and are given in Table 3, along 
i . , , 

with a b r i e f descr ipt ion of the geology of each sub-catchment area. 
'i 

The Engineering and Water Supply Department has analysed the water 
i 

flowing in Currency-Creekj^and i t s main southern t r i b u t a r y near the dam s i t e 

and two such analyses are given in Table 4.. They have also measured the 

s a l i n i t y of water at the;dam s i t e for various flows some of which are given 

in Table 5. 

* ; : ^ 1 m3/s .= 1 cumec = 1 000 1/s 



TABLE 3 

SALINITY OF WATER FROM SUBCATCHMENT AREAS 

5 Sept. 1972 25 Oct .1972 
Measuring Measuring 

A : T . S . point A.T.S. Flow A : T . S . Approximate Notes on surface geology of subcatchment areas point 
mg/l (1) (2) mg/l (1) flow (3) 

m3/s 

Notes on surface geology of subcatchment areas 

1 " 440 small 520 0.002 Permian sands with some residual soils on arkose. 

1 fc.C. 
Alluvium. 

1 fc.C. - - 420 0.004 Currency Creek adjacent to point 1. 
2 1 070 very small 640 No flow Residual soils on phylllte with Permian sands and 

alluvium. . 
2 C.C. — 500 ? Currency Creek at 2. Very sluggish In centre of 

wide alluvial valley. , 
3 1 070 no flow 1 330 0.0001 Slopewash on phylllte with some alluvium. 
4 3 950 small 4 900 0.0003 Slopewash on greywacke with dlsftrabed outcrop and 

alluvium. 
5 1 540 small 1 900 0.005 Slopewash on phylllte with disturbed outcrop and 

alluvium. 
6 1 100 1 300 0.002 Slopewash and alluvium on pftylHte and. greywacke. 
7 400 good 430 0.003 Permian sands and residual soils on arkose. 
8 240 small 240 0.003 Permian sands and residual soils on arkose. 
9 500 700 0.010 Currency Creek at beginning of gorge. 

10 740 good 
0.035 'a /s 

1 080 0.010 Currency Creek below subcatchment 4. 
11 850 

good 
0.035 'a /s 1 360 0.015 Currency Creek at dam site. 

Notes:- (1) Salinity measurements using an electronic conductivity bridge with automatic temperature 
correction. (Electronic Swltchgear, London. Model MCI, Mk.5). 

(2) No accurate estimate of flow made. 
3 3 (3) m /s « cubic metres per second (cumecs) ® 1 000 1/s I .e . 0.001 m /s •» 1 1/s. 



TABLE 4 

ANALYSIS OF WATER IN CURRENCY CREEK 

Concentration 1n mg/1 

Date: 

North Branch 
(Cureency Creek proper) 
13 Aug. '71 12 Jan. '72 

South Branch 

13 Aug. '71 12 Jan. '72 

A.T.S. 257 929 361 918 
sio, 
Fe 

3 
1.8 

2 
2.5 

4 
1.1 

2 
2.5 

Ca~ 12 53 20 54 
Mg** 9 35 15 37 
Na* 74 257 97 249 
HCO- 71 171 85 165 
S0 = 3 12 10 10 
cr 126 485 172 485 

F" 0.2 0.38 0.17 0.38 

NO- 0.2 0.9 1.3 0.20 

TABU 5 

SALINITY OF WATER AT Dim SITE 

Date Salinity 
mg/l 

Flow 
m3/s 

29 August, 1972 702 0.40 

31 August, 1972 605 0.31 

8 September. 1972 393 0.70 

14 September, 1972 417 0.40 
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C0NCLUSI0NS 

At periods of flows less than about 0.03 tn3/s the salinity of water In 

Currency Creek exceeds 1000 rag/1 and analysis has shown that most of this 

salinity 1s due to sodium chloride. 

The mapping of the catchment area has shown that 1t 1s possible to divide 

i t into two almost equal areas. The f i r s t 1s the northwesterly area consisting of 

Permian sands and laterltlzed residual soils overlying predominantly arkoslc 

bedrock and 1s comprised of subcatchments 1. 7 and 8. This Is drained by the main 

northerly branch, Currency Creek proper. 

The second 1s the south easterly area which Is comprised of slopewash 

with scattered outcrops of phylllte and greywacke and Is in subcatchments 

2,3,4,5 and 6. 

From Table 3 1t can be seen that the water draining from the northwesterly 

area as measured at points 1,7,8 and In Currency Creek at points 2 CC and 9 1s 

considerably less saline than that from the southeastern area, for similar flows. 

Also the salinity of Currency Creek I tsel f Increases significantly between points 

9 and 11 (the dam site) as 1t flows through the southeasterly area. The borehole 

Information also Indicates a similar broad relationship as shown in Table 2. 

Hence, 1t appears that the high salinity water Is associated with the Cambrian 

rock type and Is possibly caused by weathering of sodium and chlorine rich 

minerals within the phylHtes and greywackes. 

HWD:EHK:CMH H.t». DIXON 
30th November, 1972 GE0L0SIST 

ENGINEERING GE0L0SY SECTION. 

EUI HONG KIM 
" F E L L ® — 

UNITED NATIONS DEVELOPMENT 
PROGRAM " " 
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