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Kingoonya Bedrock Drilling 1991

B J MORRIS

Thirty six reverse circulation drill holes, totalling 1448 (Av 40.2 m), were drilled on Kingoonya 1:100 000 sheet to
determine bedrock geology and geochemistry below sedimentary cover.  The areas of drilling were recommended
by consultants I P Youles (Geologist) and P Woyzbun (Geophysicist) following their compilation and appraisal of
all available geological and geophysical data on KINGOONYA 1:250 000 sheet.

Drilling was not extensive, and in one area failed to reach bedrock, but some anomalous bedrock geochemistry
was encountered including:

• Molybdenum associated with hydrothermally altered Hiltaba Suite micro-granite and Tarcoola
Formation quartzite.

• Base metals and gold associated with Gawler Range Volcanics, dolerite and andesite within Tarcoola
Formation black shale.

• Gold, zinc and rare earths associated with basalt and acid volcanic layers within Labyrinth Formation.

The aeromagnetic anomalies tested appear to be due to basaltic layers with potential for associated volcanogenic
massive sulphide mineralisation.
______________________________________________________________________________________________

INTRODUCTION

From 20 to 30 November 1991 a rotary/reverse
circulation (RC) drilling program was completed on
Kingoonya 1:100 000 map sheet by Strata
Exploration for the South Australian Department of
Mines and Energy (SADME), Mineral Resources
Branch.  The drilling program followed on from the
extensive regional bedrock drilling on Moonbi,
Mobella, Mulgathing, Carnding and Bulgunnia
1:100 000 map sheets.

Drill hole traverses were sited on recommendations
from studies of KINGOONYA 1:250 000 sheet by
consultants I P Youles who reviewed all SADME
open file data and P Woyzbun who reviewed all
available reprocessed aeromagnetic and gravity
data.  The reviews were commissioned to assist
future mineral exploration by summarising previous

exploration data, generating target areas and
formulating concepts.

Prior to drilling ground magnetic surveys were
carried out by Mineral Resources Branch personnel
along all drill hole traverses.  Magnetic
susceptibility and radiometric measurements were
taken on all drill logging samples.  Surface soil
samples, selected down hole samples and bottom
hole basement samples were collected separately
for geochemical analysis by ANALABS
Laboratories.  Selected samples were sent to
Pontifex and Associates Pty Ltd for petrographic
descriptions.
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GEOLOGICAL SETTING

The geology of KINGOONYA, including
Kingoonya 1:100 000 sheet (Fig. 2), has been
mapped and described in detail by Cowley and
Martin (1991).  A compilation of mineral
occurrences on KINGOONYA has been prepared
by Crooks (1991).

Archaean to Early Palaeoproterozoic

Mulgathing Complex rocks are poorly exposed on
the southern part of Kingoonya and comprise
Kenella Gneiss, Christie Gneiss and Glenloth
Granite.  Granulite facies metamorphism and multi-
phase deformation have affected Kenella and
Christie Gneiss during the Sleafordian Orogeny
(2500-2400 Ma) while Glenloth Granite is largely
undeformed and post dates the major part of the
orogeny.

Palaeoproterozoic

Wilgena Hill Jaspilite (banded iron formation, chert
and quartzite), tentatively assigned to Hutchison
Group, occurs as outcrop and float near Mt Eba and
Big Tank in the central part of Kingoonya.  These
rocks have been deformed and meta- morphosed to
greenschist-amphibolite grade during the Kimban
Orogeny (c.1740 Ma).

Lincoln Complex gneissic granitoids are known
near Lake Labyrinth and are probably syn-Kimban
intrusives.  Undeformed ultramafic rocks (peridotite
and pyroxenite), intersected in a CRA Exploration
Pty Ltd drill hole (DD88ME2, Fig. 3) at the
northwestern end of Lake Labyrinth, are tentatively
assigned to Lincoln Complex.

Tarcoola Formation comprising quartzite, sandstone
and shale with possible basalt interbed is exposed in
the central and northern part of Kingoonya.  The
northern exposures are greisenised at the contact
with Mesoproterozoic Hiltaba Suite microgranite.

Mesoproterozoic

Gawler Range Volcanics (GRV, 1592 ± 2 Ma)
represented by Konkaby Basalt (amygdaloidal
metabasalt, lapilli tuff and agglomerate) and
Ealbara Rhyolite (dacite, rhyodacite and rhyolite)
are exposed south of Lake Labyrinth.  Two
probable eruptive vents have been recognised

within Ealbara Rhyolite.

Labyrinth Formation (about 1589 Ma) comprising
lithic sandstone, carbonaceous siltstone, chert and
interlayered volcanics is exposed south of Lake
Labyrinth and unconformably overlies Tarcoola
Formation.

Unfoliated Hiltaba Suite granitoids are exposed
near Lake Labyrinth and intrude Tarcoola
Formation as brick-red porphyritic microgranite on
northern Kingoonya where both units are
extensively greisenised.  Blissett and Radke (1979)
consider Hiltaba Suite to be comagmatic with
Gawler Range Volcanics.

Phanerozoic

Younger sediments cover basement rocks over most
of the area.  Jurassic Algebuckina Sandstone, a
kaolinitic sandstone, is present throughout most of
the sheet.  The Tertiary Kingoonya Palaeochannel,
containing up to 76 m of sand and clay with
gypsiferous and lignitic layers, has a surface
expression of playas, of which Lake Labyrinth is
the largest.  Shallow Quaternary sand and clay
covers most of the area.

SADME INVESTIGATIONS

Ground Magnetic Survey

Ground magnetic readings were taken with an
Overhauser GSM 19 Memory Magnetometer at
25 m intervals along the five drill hole traverses
located on existing tracks (Fig. 2).  Traverses, from
4 to 12.6 km long and totalling 41.9 line km, were
pegged at 500 m intervals with GPS readings taken
to provide location control.  Diurnal drift was
checked by repeat readings every hour.  Ground
magnetic profiles are shown in Appendix A.

Rotary/RC Drilling

Following the recommendations of Youles (1992)
and Woyzbun (1992) four of the five drill traverses
were sited over aeromagnetic features and the other
over an area of greisenisation (Figs. 2 and 3). Thirty
six rotary/RC drill holes totalling 1448 m (Av. 40.2
m) were drilled over the five traverses at intervals
varying between 300 m and 1.5 km.  Depth of holes
varied from 4 m to 98 m.  Maximum depth was
limited by the number of operational drill rods
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available.  Final positioning of drill holes was
dependent on features of interest on ground
magnetic profiles, accessibility and amount of
basement outcrop.

Representative logging samples were collected at
2 m intervals in plastic jars for storage at SADME
Core Library, while bulk samples for geochemical
analyses were collected where drill holes
intersected basement.  Sample interval was
dependent on depth of basement penetrated,
lithology and sample recovery.  Where moderately
fresh basement was encountered small `cores' were
recovered in cuttings suitable for petrography
(Appendix C).

Drill logs with lithological descriptions, magnetic
susceptibility readings and selected analytical
results are presented in Appendix B.  No anomalous
radiometrics were recorded during spectrometer
scanning of all samples.

Geochemistry

A surface soil sample was collected at each drill site
for comparison with basement geochemistry. 
Surface soil samples and bulk down hole samples
were analysed for Cu, Pb, Zn, Co, Ni, Fe, Cr and
Mn by atomic absorption spectrometry and Au by
aqua-regia digestion with carbon rod finish.  Bulk
bottom hole samples of generally moderately fresh
basement were analysed for Cu, Pb, Zn, Co, Ni, Fe,
Cr, Mn, Bi, Cd, Mo, As and Ag by atomic
absorption spectrometry, U, Sb, Sn, Rb, Se, W and
Sr by x-ray Fluorescence, Au, Pt and Pd by fire
assay with Inductively Coupled Plasma (ICP)
finish, and Ba, Ce, La, Nb, Sr, Th and V plus whole
rock analysis by ICP.  Full geochemical results are
presented in Appendix D.

Remaining bulk sample and laboratory `pulps' are
stored at SADME Core Library.

Local Geology and Drill Hole Results

Traverses 5270E and 6205N (Figs. 2 and 3)

These two traverses (drill holes KIN1 to KIN14)
cross an area of Quaternary and Tertiary cover with
sub-outcrop of Hiltaba Suite micro-granite and
Tarcoola Formation quartzite, both of which are
greisenised in part and contain topaz and/or fluorite

(Cowley and Martin, 1991).

Best drill intersections include:

 Hole   Interval  Analyses Rock Type
  No     (m) (ppm except
(depth)  Au ppb)

KIN2 52-58 Pb 263, Andesite
(98 m) Zn 300,

Ni 65
58-82 Zn 302 Black

Shale

KIN3 46-47 Au 4
Sandstone

(47 m)

KIN5 24-26 Mo 20,
Greisenised

(26 m) W 20? Quartzite

KIN6 8-9 Mo 30
Greisenised

(9 m) Quartzite

KIN7 26-30 Pb 260, dolerite
(35 m) Zn 263 (GRV?)

30-35 Cu 140, dolerite
Pb 302, (GRV?)
Zn 2173,
Ni 153

KIN8 28-30 Mo 20 Micro-
(30 m) granite

KIN9 12-13 Mo 100 Micro-
(13 m) granite

KIN10 32-33 Mo 60 Micro-
(33 m) granite

KIN12 6-8 Pb 120 Micro-
(9 m) granite

KIN14 2-4 W 40? Quartzite
(4 m)

Elevated Mo values are associated with greisenised
quartzite of Tarcoola Formation and Hiltaba Suite
microgranite.  Anomalous base metal values are
associated with Tarcoola Formation black shales
containing probable GRV andesite and dolerite. 
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The significance of anomalous W values is
uncertain and may be contamination from drill bit
wear.

Traverse 5235E (Figs. 2 and 3)

This traverse (drill holes KIN15 to KIN22) crosses
the eastern end of Lake Labyrinth and part of the
underlying Tertiary Kingoonya Palaeochannel.  An
aeromagnetic high is present (Fig. 2) and Youles
(1992) suggests that it may indicate a volcanic
complex or diatreme with potential for Au,
diamond, base metals and rare earths.  Three RAB
holes drilled nearby by BHP Minerals Ltd (PK19-
PK21) showed geochemical values similar to their
control kimberlite signature, while two percussion
holes (KRP7 and KRP8) drilled by AMOCO
Minerals Australia showed deuterically altered
basalt with pale brown epidote and was considered
to have potential for rare earths.

Best SADME drill intersections include:

 Hole Interval  Analyses Rock Type
  No  (m) (ppm except
(depth)  Au ppb)

KIN18 42-43 Ag 3.5, silcrete
(43 m) W 30

KIN21 40-41 Au 4, basalt
(41 m) Ba 1610,

Ce 84,
La 43,
V 141

KIN22 64-65 W 110 vein
quartz
(65 m)

All drill holes passed through up to 82 m of Tertiary
Kingoonya Palaeochannel sediments.  Several holes
passed into sandstone and conglomerate of
Mesoproterozoic Labyrinth Formation.  The
aeromagnetic high is reflected on the ground
magnetic profile (Appendix A) and KIN21 centred
on the high intersected Labyrinth Formation basalt
at 38 m depth with anomalous gold content. 
Anomalous W assays are probably due to bit wear
contamination.

Traverse 5210E (Figs. 2 and 3)

The area consists largely of Quaternary cover with
sub-outcrop of Mesoproterozoic Labyrinth
Formation and GRV.  The traverse (drill holes
KIN23 to KIN30) crosses a distinctive belt of east-
north easterly trending aeromagnetic anomalies,
underlain by probable Archaean and
Palaeoproterozoic Mulgathing Complex rocks. 
This belt is similar to aeromagnetic signature over
the Lake Harris ultramafic suite to the south on
GAIRDNER and the Western Australian greenstone
belts (Woyzbun, 1992).  Youles (1992) suggests the
aeromagnetic belt has potential for gold and base
metal mineralisation with the high centred on the
traverse possibly representing part of a volcanic
complex or diatreme with potential for diamond,
gold and rare earth mineralisation.  Three RAB
holes (PK3 to PK5) drilled by BHP Minerals Ltd.,
in the area, intersected altered trachytic lavas while
an AMOCO Minerals Aust. percussion hole
(KRP6) intersected basalt containing 40 ppb Au. 
Ultramafic, containing 800-900 ppm Cr and 10 ppb
Pt, was intersected in SADME rotary drill hole,
ERD 3 (Cowley and Martin, 1988).

Best SADME drill intersections include:

 Hole Interval  Analyses Rock Type
  No  (m) (ppm except
(depth)  Au ppb)

KIN27 10-12 Au 70 acid
(15 m) volcanic?

KIN28 12-36 Zn 199 basalt
(38 m)

KIN29 38-39 Ba 2170, cherty
(39 m) Ce 249, claystone

La 103,
Sr 429

KIN30 48-50 Ba 1960, basalt
(50 m) Ce 76,

La 40,
Zn 115

All drill holes passed through up to 20m of
Quaternary and Jurassic (Algebuckina Sandstone)
cover and then Labyrinth Formation comprising
phyllite, micaceous siltstone and sandstone with
acid volcanic and basalt layers.
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The ground magnetic profile (Appendix A) reflects
the aeromagnetic pattern.  Geochemical response is
subdued with anomalous gold and rare earth
associated with acid volcanic and basalt layers.

Traverse 5105E (Figs. 2 and 3)

Quaternary cover blankets the area and the traverse
(drill holes KIN31 to KIN36) crosses a belt of east-
northeasterly trending aeromagnetic anomalies
similar to that encountered on Traverse 5210E. 
Youles (1992) suggests potential for gold and base
metal mineralisation in the basement.  Two nearby
AMOCO Minerals Aust. percussion holes (KRP4
and 5) intersected Mulgathing Complex quartz-
feldspar gneiss with up to 60 ppb Au.

None of the SADME drill holes reached basement
but passed through up to 98 m of Jurassic
Algebuckina Sandstone.  The mineral potential of
this area remains untested.

CONCLUSIONS

The results of limited bedrock drilling on
Kingoonya show anomalous bedrock geochemistry
over a wide area with potential mineralisation in a
number of rock units:

• Hydrothermally altered Hiltaba Suite
micro-granite and Tarcoola Formation
quartzite contain anomalous Mo (up to 100
ppm) and may be prospective for Sn, W
and Au.

• Probable GRV dolerite and andesite within
Tarcoola Formation black shale contain
anomalous base metals (up to 2690 ppm
Zn, 350 ppm Pb, 155 pm Cu and 190 ppm
Ni) and may be prospective for gold.  The
black shale may also be prospective for
gold and base metals.

• Basalt and acid volcanic layers of Lake
Labyrinth Formation contain anomalous
Au (up to 70 ppb), Zn (up to 199 ppm), Ba
(up to 2170 ppm), Ce (up to 249 ppm), La
(up to 103 ppm) and V (up to 141 ppm)
with potential for volcanogenic massive
sulphide mineralisation.

• An area of probable Mulgathing Complex
with associated aeromagnetic anomalies

remains untested.

The aeromagnetic anomalies tested by drilling
appear to be due to basaltic layers.

B J MORRIS
SENIOR GEOLOGIST

MINERAL RESOURCES BRANCH
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