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DEPARTMENT OF MINES AND ENERGY 
SOUTH AUSTRALIA 

Rept. Bk. No. 80/21 
DM. No. 431/72 

GEOCHEMICAL RECONNAISSANCE OF 
THE GAWLER RANGE VOLCANICS 

(YARDEA, GAIRDNER, TARCOOLA and PORT AUGUSTA) 

ABSTRACT 

Reconnaissance rock chip sampling of the Gawler 
Ranges and some areas of altered granite on TARCOOLA 
has been completed. 

The Gawler Range Volcanics show only trace amounts 
of molybdenum, silver and tin mineralization. In the 
Tarcoola area, significant amounts of tin in altered 
granite near Warna Rock Hole and high silver and lead 
values at Pinding Rocks are worthy of detailed 
exploration. Resampling of Mount Mitchell tin work-
ings near Glenloth is also recommended. 

INTRODUCTION 
This report summarises geochemical exploration, concentrated 

on the Gawler Range Volcanics, carried out by the S. Aust. Dept. 
of Mines and Energy on YARDEA, GAIRDNER, TARCOOLA and part of 
PORT AUGUSTA. 

Most of the rock chip sampling was carried out between 
May and July, 1972 by X.P. Sibenaler (Geologist) and R. Thornton 
and J. Hipper (Field Assistants).. A follow up reconnaissance 
trip was completed in March, 1979 by B.J. Morris (Geologist) 
and B. Atterton (Field Assistant). 

Samples collected in 1972 were analysed by semi-quantitative 
emission spectroscopy for copper (Cu), lead (Pb) , zinc (Zn) , 
tin (Sn), bismuth (Bi), silver (Ag), germanium (Ge), antimony 
(Sb), cobalt (Co), nickel (Ni), vanadium (V), tungsten (W), 
molybdenum (Mo), niobium (Nb), beryllium.(Be), zirconium (Zr), 
palladium (Pd), tellurium (Te), thallium (Tl), lithium (Li), 
and boron (B). 



Samples collected in 1979 were analysed by semi-quantitative 

emission spectroscopy for barium (Ba), cobalt (Co), chromium (Cr), 

manganese (Mn), molybdenum (Mo), nickel (Ni), vanadium (V), tung-

sten (W), lanthanum (La), yttrium (Y), silver (Ag), arsenic (As), 

bismuth (Bi), copper (Cu), lead . (Pb), antimony (Sb) , tin (Sn) , 

zinc (Zn), gold (Au) and phosphorous (P). In addition, two 

samples , were analysed for. niobium (Nb) , scandium (Sc) , strontium 

(Sr), potassium (K), calcium (Ca) and. magnesium (Mg) and two 

samples were fire assayed for gold. 

Silcrete, calcrete or transported soils and alluvium cover 

much of the area, making soil sampling impracticable unless auger 

or rotary drilling is used to reach, weathered bedrock. 

PREVIOUS INVESTIGATIONS 
Langsford (1972) reported on a geochemical survey on 

TARCOOLA that was designed to follow up investigations by 
exploration companies and Daly (1975) has summarised company 
exploration on TARCOOLA. Whitten, Wright and South (1976) 
reported on a geochemical survey on part of TARCOOLA and 
GAIRDNER. 

GENERAL GEOLOGY 
The oldest rocks are calc-silicate hornfels and associated 

metamorphosed basaltic or spilitic volcanics,. with pillow 
structures, exposed northwest.of.Kokatha homestead, (Figure 2), 
and intruded by dykes and masses of Glenloth Granite (2 300 Ma). 
The Gawler Range Volcanics (Figures 1 and 2), an assemblage 
of dacite, rhyodacite.and rhyolite, outcrop extensively. 
These volcanics erupted with the co-magmatic intrusion of the Hiltaba 
Granite (1 478 + 38 Ma) during the final stages in the consolid-
ation of the crystalline basement known as the Gawler Craton 



(Blissett, 1978). 

The Gawler Range Volcanics have been little deformed or 

metamorphosed since Proterozoic times, responding to earth 

movements by epeirogenic block faulting and jointing. 

GEOCHEMICAL SURVEY 

North of Tarcoola (Samples NT1-NT 14 and GR1-GR6, Table 1, 

Fig. 3). 
The analytical results for both granite and Gawler Range 

Volcanics are not.anomalous except . for a granite outcrop, about 
46 km north of Tarcoola, showing a vanadium content of up to 
300 ppm compared to background value.of 40 ppm for granite. 
Pinding Rocks (Samples PR1-PR7 and B23-B25, Table 2, 

Fig. 3). 
This is an area of granite with zones of greisen alteration 

and a porphyritic rhyodacite dyke. Anomalous amounts of Pb (1 000 
ppm) and Ag (0.8 ppm) in greisen, Y (100 ppm) in micro-granite 
and Bi (10 ppm) and Ag (5 ppm) in vein quartz were recorded. 

A detailed geochemical survey by Langsford (1972) located 
anomalous Cu, Pb, Zn, Bi, Ag and W in quartz-limonite veins 
cutting greisenised granite in a zone striking northwesterly, 
3 km long and up to 1 km wide. Induced polarisation and shallow 
drilling were recommended. 
Tarcoola Beds (Samples T2-T40, Table 3, Fig. 4). 

Outcrop north and northwest of Tarcoola, was sampled 
with particular attention to basal conglomerate. A small 
anomalous area in conglomerate, with values of up to 
10 000 ppm Cu, 1 000 ppm Pb, 10 ppm Ag and 30 ppm Mo, was 
detected about 0.2 km northwest of Tarcoola. This area also 
showed visible malachite in conglomerate. 
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Warna Rock Hole (Samples W1-W2 and 1-19, Table 4, Fig. 5) 

In 1969-70, outcrops of granite with pods and veins of 

greisen were grid sampled (Whitten, Wright and South, 1976). 

The average tin content of greisen and granite was 200 ppm and 

60 ppm respectively. Resampling of part of the area in 1972 

did not confirm the high tin content with an average of only 

30. ppm in greisen and 7 ppm in granite. There is a similar 

discrepancy in the results for Mo, Cu and Zn. Detailed geo-

chemical sampling is recommended. 

Kokatha (Samples G5935/72-G5955/72 and B14 and B15, 

Table 5, Fig. 6). 

Contacts between Gawler Range Volcanics and Kokatha 

Granite did.not reveal any anomalies. Outcrop of greisen, 900 m 

southeast of the contact,"gave tin values ranging from 10-40 ppm. 

A sample of ignimbrite from a "volcanic vent" (Branch, 1978) and 

a sample of an amygdaloidal basalt both contained weakly anomalous 

amounts of Ag (0.2 ppm). The ignimbrite also contained a 

trace.of Sn (2 ppm). 

Hiltaba (Samples H1-H22 and B4-B5, Table 6 and Fig. 7 

(northwest corner)). 

Sampling was concentrated on the granite-Gawler Range 

Volcanic contact.. No anomalous values were found in the granite 

while the volcanics contained upto 200 ppm Cu, 10 ppm Mo and 400 

ppm V. 

Gawler Range Volcanics (Samples 3-191 and B6-B13, Table 7, 

Figs. 7 and 8). 

Only a few of the 197 samples on YARDEA and GAIRDNER con-

tained high metal values, including upto 20 ppm Mo, 0.3 ppm Ag 

and 5 ppm Sn. Resampling did not reproduce the anomalous 

results of Day (1971) who reported up to 845 ppm Cu, 3 250 ppm 

Pb, 4 450 ppm Zn, 262 ppm Sn, 55 ppm W and 32 ppm Mo. 
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Uno Fault (Samples 197-293, Table 8, Fig. 9). 

Anomalous metal values were located near the eastern 

limit of the Uno fault as defined on PORT AUGUSTA (Dalga-rno, 

Johnson, Forbes and Thomson, 1968) bounded on the east by a 

"neck" of Gawler Range Volcanics and on the west by Burkitt 

Granite. Samples contained up to .500 ppm Cu, 3 000 ppm Pb and 

100 ppm Zn. Follow up samples recorded values of up.to 190 ppm 

Cu, 4 300 ppm Pb and 12 0. ppm Zn. Most of the anomalous samples 

are associated with minor granitic and rhyolitic intrusions which 

are localised around a quartz-barite vein (Olliver and Nichol, 1978) 

intruding the Corunna Conglomerate. 

Ultima Dam (Samples B1-B3, Table 9, Fig. 7 (southeastern 

margin)). 

This site was visited after an ironstone sample assayed by 

the S. Aust. Dept. of Mines and Energy for Mr. A. Eatts of Kimba 

showed traces of gold. 

Three samples were collected from a small pit on quartz-

ironstone veins in a 1 m wide shear zone in a brecciated quartz 

feldspar rock that is probably part of the Cleve Metamorphics. 

As only traces of gold (0.025 ppm and 0.06 ppm) were detected, no 

follow up work is recommended. 

Muckanippie Gold Mine (Sample B16, Table 9, Fig. 10). 

The mine consists of a 25 m deep vertical shaft and a 

1 m deep pit on a 1 m wide quartz vein in granite (Langsford, 

1972). A sample of quartz with limonitic boxworks from the 

dump contained 3 ppm Au, 3 ppm Mo, 3 ppm Ag, 300 ppm Cu and 30 ppm Bi 

Earea Dam (Samples B17-B19, Table 9, Fig. 10 (south-

eastern corner)). 

Amphibolite and granite from the Perseverance Gold Mine 

near Earea Dam contained trace amounts of Ag (0.8 and 0.3 ppm 

respectively) and the granite sample also contained 30 ppm Au, 

6 ppm Sn and 3 ppm Mo. 
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Granite from the tin workings at South Lake, detailed by 

Whitten, Wright and South (1976), contained traces of Sn (3 ppm), 

Mo (3 ppm) and Ag (0.3 ppm). 

Glenloth Area (Samples B26-B41, Table 9, Figures 8 and 11). 

Tin was discovered at Mount Mitchell in 1923, but no 

production is recorded. Details of the occurrence are given by 

Winton (1925). A series of rock chip samples from the 

workings contained up to 500 ppm Sn and 800 ppm Pb. The 

workings are on a 50 m wide, north-south trending greisen 

zone within Glenloth Granite. This area has been tested 

with 19 rotary percussion holes up to 50 m deep and reported 

on by Whitten, Wright and South (1976) . It was concluded 

that the greisens were too low grade to be of economic 

significance. However,.'..ardrilling7programme of 9 diamond 

drill holes reported on by Harvey and Whittle (1966) gave 

assays ranging from 1 700 ppm to 3 200 ppm Sn over widths of 

between 1.2 m and 11.9 m. 

Due to the erratic distribution of cassiterite and conflicting 

results from two drilling programmes, it is recommended that the 

rock chip survey be repeated and these samples thoroughly 

pulverised to ensure that the analysis is representative of 

the material collected. 

Lake Barry (Samples B20-B22 and B42-B43, Table 9 

Fig. 10). 

On Mineral Claim 1073, highly weathered rock of greenish 

friable material containing goldish coloured mica.flakes is 

covered by gypsiferous soil. Trace element chemistry indicates 

a basic to ultrabasic composition (Table 10) for this chlorite, 

phlogopite, tremolite, feldspar and olivine rock (Daly, 1975). 

Detailed work by Kennecott Exploration (Aust.) Pty. Ltd. 

(Warne, 1971) indicates that no sulphide mineralization is 

present. Otter Exploration N.L. (Warne, 1972) also investigated 



the "ultrabasic" for kimberlitic affinities but concluded that 

in the absence of rock fragments, diagnostic minerals and lack 

of carbonate, the nature of the body remains problematical. 

TABLE-10 

Trace Element Content of Lake Barry mafic/ultra-mafic. 

Element (1) (2) (3) 

Sc 15 . 5 30 
V 40 40 250 
Cr 1 600 350 170 
Co 150 75 48 
Ni 2 000 200 130 
Cu 10 15 87 
Sr 1 125 465 
Y - 20 21 
Zr 45 60 140 
Nb 16 ? (20) 19 
Ba 0.4 250 300 
La - ?(100) 15 
Pb 1 15 6 
Ti 300 900 13 800 

Ni/Co 13. 3 2.7. 2.7 
Cr/Ni 0. 8 1. 75 1.3 

All values are in parts per million. ?(20) - not detected 

detection limit in brackets. 

(1) Average ultra-basic composition from Turekian and 

Wedephohl (1961). 

( 2 ) Average composition of Lake Barry Samples 

( 3 ) Average basic composition from Turekian and 

Wedephohl (1961). 



1. 

CONCLUSIONS 

No further work is recommended at: 

North of Tarcoola 

2. The 

Tarcoola Beds 

Kokatha 

Hiltaba 

Gawler Range.Volcanics 

Uno Fault 

Ultima Dam 

Muckanippie Gold Mine 

Earea Dam 

Lake Barry 

following is recommended: 

Pinding. Rocks; Induced polarization and shallow 
drilling surveys as recommended by N.R. Langsford 
in 1972. 

Warna Rock Hole; Detailed geochemical sampling 
of greisens for tin. 
Glenloth Area; Resampling of Mount Mitchell tin 
workings with thorough sample preparation to 
ensure a representative sample is analysed. 

BRIAN J. MORRIS 
GEOLOGIST GEOLOGIST 

MINERAL RESOURCES 
SECTION 

GROUNDWATER and ENGINEERING 
SECTION 
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