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EXECUTIVE SUMMARY  
 

  
Numerous bauxite locations occur in the South Burnett district of South East Queensland within a 30km 
radius of the town of Kingaroy. The bauxites are associated with laterites and extensive red soil 
development that have formed on the Tertiary Main Range Volcanic Province. 
 
Queensland Bauxite Limited’s Kingaroy Bauxite Project includes Exploration Permit 1832 which covers 
an area of 93 square kilometres to the west of the township of Childers. 
 
Bauxite has been sampled historically from several areas within the Kingaroy Bauxite tenement, with 
grades varying between 11% and 47% alkali soluble alumina. Total iron as Fe2O3 within those bauxites 
had an average of 22% and the alkali soluble silica has grades varying between 2.1% and 5.6%. 
Selective sampling of bauxite nodules has returned alkali soluble alumina grades up to 56%. 
 
Regional and local-scale geological investigations over Exploration Permit 18132 during the reporting 
period, 19th February 2010 to 18th February 2011, consisted principally of the processing of ASTER 
satellite data, geological modeling and follow up ground based geological prospecting. 
  
Field inspection of known historic bauxite deposits during the reporting period, has confirmed the 
historical findings and indicated the possibility of significant deposits of commercial grade bauxite.  
 
Analysis of ASTER (Advanced Spaceborne Thermal Emission and Reflection) maps has enabled the 
definition of exploration target areas for bauxites and iron laterites some of which have been visited in the 
field.  
 
 
 

KEYWORDS 
 
 
South Burnett, Kingaroy, Murgon, iron laterites, laterite profile, bauxite, gibbsite, Main Range Volcanic 
Province, Queensland, volcaniclastic, ASTER, available alumina, reactive silica 
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INTRODUCTION 
  
This report covers work done on Exploration Permit 18132 during the reporting period, 19th February 2010 
to 18th February 2011, which includes background geological information and interpretation of prospective 
bauxite systems occurring within the EPM. 
 
Queensland Bauxite Ltd is conducting bauxite and iron laterite exploration within EPM 18132 located 
west of the township of Childers in south eastern Queensland (Figure 1). EPM 18132 forms part of 
Queensland Bauxite Ltd Kingaroy Bauxite Project (Figure 2 & 3) with EPM 18132 covering an area of 
92km2. The licence is for minerals other than coal.  
 
Since the grant of its EPM’s within the Main Range Volcanic Province, the Company has undertaken a 
detailed review of all existing historic bauxite deposit data, as well as a re-appraisal of the geological 
setting of suspected bauxite deposits, within this volcanic setting.   
 
Exploration to-date has confirmed that widespread historic deposits occurring within the Main Range 
Volcanic Province are part of much larger systems, with the potential to host hundreds of millions of 
tonnes of high-available-aluminum and low-reactive-silica bauxite. 
 
Preliminary interpretations of the areas containing bauxite within the project area were made using 
ASTER imagery and several visits to historic deposits in addition to field verification of ASTER targets.  
 
During 2011, the Company will concentrate on more accurately defining the geology and economic 
potential of suspected large-scale bauxite/iron laterite bodies. This program will comprise high-resolution 
surface mapping using ASTER multi-spectral, and radiometric data, geological mapping and sampling, 
PIMA spectral studies of surficial and drill samples and air-core drilling.  These techniques will enable the 
Company to determine if the potential minable resources exist within its tenement holdings.   
 
                                 

TENEMENT 
 
The current tenement details of Exploration Permit 18132 are as follows:  
  
Licence Holder : QUEENSLAND BAUXITE LIMITED 
Postal Address : Level 34, 50 Bridge Street, SYDNEY NSW 2000 
Agent : PO Box 577, RAYMOND TERRACE NSW 2324 
TENEMENT ADMINISTRATION SERVICES PTY LTD 
Granted 19th February 2010  
Annual Expenditure Requirement = $31,000  
Total Area: 31 UNITS for minerals other than coal as per Figure 5 
 
  

 
LOCATION AND TOPOGRAPHY 

  
EPM 18132 is situated in the south Burnett District of south east Queensland, approximately 260km 
north-west of Brisbane and 5km west of Childers (Figure 1). 
 
The Tertiary Main Range Volcanics in the Kingaroy area dominates the geology and geomorphology 
being generally deeply lateritised.  
The topography generally comprises broad flat valleys with low ridges as interfluves. Elevations in the 
areas covered by the licence vary from 600 metres ASL to around 1300 metres ASL. There is easy 
access to all parts of the licence areas via State highways, sealed or dirt all-weather secondary roads, 
and farm tracks.   
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CLIMATE AND LANDUSE 
  
The area covered by the licence has a subtropical climate, with average temperatures ranging from a low 
of -3oC in July to +30oC during the summer months. The annual average precipitation is approximately 
1000mm, with the bulk of it falling during October to April.  
  
The original vegetation was eucalypt woodland, which, in places, has been cleared from the basalt hills 
areas for agricultural and grazing purposes. Land-use is primarily agricultural, including cattle grazing, 
peanut growing and pine plantation timber.  
 

 
PROJECT GEOLOGICAL SETTING 

 

The project area regional geology comprises Tertiary basaltic volcanics, intrusives, and minor sediments 
of the Main Range Volcanic Province of Stevens (1965) (Figure 2). These Tertiary rocks in turn locally 
overlie and intrude Devonian to Triassic volcanics, metasediments, and plutonics of the Yarraman 
Subprovince of the New England Fold Belt (Murray 1990).The Main Range Volcanics unconformably 
overlie the Sugarloaf Metamorphics, Cressbrook Creek Group, Permian-Triassic grantic intrusions and 
Triassic to Jurassic basin sediments. The Main Range Volcanics are thought to have originated mainly 
from a series of fissure eruptions close to the present edge of the Great Dividing Range west of 
Toowoomba,  
 
The following is a discussion of the major geological/geomorphological elements in the Main Range 
Volcanic Province including the development of bauxite. 
 
Volcanic Landforms and Bauxite Development  
 
The Main Range Volcanics are divisible into lower and upper parts of approximate equal thickness. The 
lower part comprises basalt with intercalations of leucocratic trachyte and trachytic to rhyolitic breccias, 
while the upper part consists dominantly of olivine basalt. The rocks are not silica undersaturated and 
there are no felspathoid minerals. Within the lower part of the unit, thin beds of lacustrine sediments, 
consisting mainly of diatomite occur locally. In many places the volcanic pile is deeply lateritised with the 
formation of bauxite mineralogy. 
 
Lower Basalt Flows  
 
The lower basalt flows (Cranfield & others, 1976) contain phenocrysts of plagioclase, clinopyroxene and 
olivine. The groundmass of the olivine basalt comprises labradorite (An50 60%), augite, magnetite, 
illmenite and in places olivine (Stevens 1969). Relatively high percentages of potassium and sodium are 
characteristic of the Main Range Volcanics. 
 
 
 
Upper Basalt Flows 
 
 The basalts are generally aphyric and contain only microphenocrysts (0.5mm) of olivine, clinopyroxene 
and plagioclase. The groundmass of the olivine basalt comprises labradorite (An50 60%), augite, 
magnetite, illmenite and in places olivine (Stevens 1969). Relatively high percentages of potassium and 
sodium are characteristic of the Main Range Volcanics.  
 
Timing of Volcanism in the Main Range Province  
 
Green and Irving (1958) suggest a late Tertiary age for these rocks based on palaeomagnetic studies and 
showed that the basalts were both normally and reversely polarized. However the K/Ar ages of the 
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volcanics which are considered to be more reliable, range overall from 25 to 19.4Ma (Webb & Others, 
1968) indicating that the bulk of the unit was extruded in the Late Oligocene and Early Miocene. 
 
Bauxite Development 
 
Laterites are soil types rich in iron and aluminium, formed in hot and wet tropical areas. Nearly all laterites 
are rusty-red because of iron oxides. They develop by intensive and long-lasting weathering of the 
underlying parent rock. Tropical weathering (lateritization) is a prolonged process of chemical weathering 
which produces a wide variety in the thickness, grade, chemistry and ore mineralogy of the resulting soils. 
In the Kingaroy area Tertiary sediments and volcanics and pre Tertiary units have been subjected to 
periods of deep weathering which has produced areas of mottled, ferruginous or bleached rock which 
form part of a lateritised profile. These lateritised profiles can in turn be covered by younger lava flows, 
possibly one of the Upper Basalt Flows which may or may not have lateritised profiles developed on 
them. 

Laterites are a source of aluminium ore (bauxite); the ore exists largely in clay minerals and the 
hydroxides, gibbsite, boehmite, and diaspore, which resembles the composition of bauxite.  

In some areas the complete lateritic profile comprising ferruginous red soil (top), pisolite zone, indurated 
zone, mottled zone and pallid zone (bottom) is preserved.  
 

PROJECT BACKGROUND 
 
Previous Work within the Kingaroy Project Area (EPM 18132) 
 
The tenement was chosen following a review of historic records of bauxite occurrences (Appendix 1) in 
QLD (Murphy, 1999 & Shepherd and Connah, 1947) and existing satellite data.  
 
Exploration for bauxite within Queensland Bauxite area took place mainly in the 1940s (Shepherd and 
Connah, 1947 &Owen, 1954). In 1947 a number of bauxite outcrops were sampled as part of a regional 
reconnaissance program by government geologists however no sampling was carried out within EPM 
18132. 
 
Proximity to Established Infrastructure 
 
The KIngaroy Project was chosen by the Company for bauxite exploration and deposit development. The 
project is generally considered to be favorably located with respect to water and power supplies, as well 
as road and rail transport corridors, and the major regional centre of Kingaroy. 
 
Historical Bauxite Occurrences: 
 
Kingaroy Area 
Bauxite is present on the high ridges west of the main Yarraman-Nanango Road though outcrop is scarce 
(Shepherd and Connah 1947 – Appendix 1 & 2). Within the large continuous area of laterite between 
Kingaroy and Goodger bauxitisation is widespread and generally of good quality. In the Kingaroy-
Coolabunia area there are numerous surface indications of bauxite, Near Mt Wooroolin approximately 
3km west of Kingaroy bauxite is present beneath a 2m ferruginous cap and crops out on the slopes of the 
mountain.  
 
Murgon Area 
Bauxite is present at Boat Mountain approximately 10km north north east of Murgon. Shepherd and 
Connah (1947) described Boat Mountain as a steep, isolated, flat topped peak with the upper part of the 
mountain comprising laterite overlying Tertiary Main Range volcanics. On the central part of the eastern 
side bauxite nodules occur in laterite. 
 
Childers Area 
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Red soil associated with laterites occurs locally and appears to be underlain by rhyolite and acid tuffs. 
The laterites can be up to 23m in thickness and there has been no evidence of bauxitisation. 
 
Kinellan Area  
The laterite forms a horseshoe plateau with the top capped by dark red laterite which carries nodules of 
bauxite. On the western limb of the plateau concretionary ironstone is developed strongly for a thickness 
of 16-20m (Shepherd and Connah 1947)  
 
 
 

INVESTIGATIONS ON EXPLORATION PERMIT 18132 
DURING THE REPORTING PERIOD 

 
ASTER Acquisition and Interpretation 
 
Six daytime ASTER scenes have been acquired and processed by Geoimage Pty Ltd under instructions 
from Robert Coenraads and Simon Pecover. Processing of the ASTER scenes involved orthorectification 
using Geocover 2000 scenes for XY control and the SRTM 90m DEM for Z control. Spectral processing of 
the scenes was carried out in Quicklook to highlight: 

1. Epithermal minerals 
2. Silica & iron oxide 
3. Propylitic alteration 
 

The processing report prepared by Sylvia Michael of Geoimage is included in Appendix 3. 
 
A preliminary interpretation of the Visible and Near InfraRed (VNIR) B321 image has generated a number 
of extensive bauxite/iron laterite exploration target areas within EPM 18143 area and within the Kingaroy 
project area. In this false colour image, the areas of interest stand out as a red (strong iron oxide 
signature associated with laterites and iron-rich bauxites) and these areas also encompass most of the 
historically known deposits. The location of these exploration targets within EPM 18132 are shown in 
Appendix 3 
 
 
The ASTER satellite imagery over the South Burnett region showed that the majority of the historic 
deposits lie within areas of bauxitised basaltic volcanic rocks that are far more extensive than previously 
recognised in the Main Range Volcanic Province.  
 
Bauxite Mapping across the Kingaroy Project 
 
A field trip to Queensland Bauxite Limited’s south east Queensland tenements was carried out on 
December 2011 by consultant geologist Peter Temby. The purposes of the trip were to identify where 
bauxite was present in the tenements and to define broadly the areas within which further work consisting 
of constraints analysis and landowner identification should take place. Bauxite was observed to be 
developed over extensive areas of basaltic rocks and could be identified using enhanced ASTER imagery 
which was used to highlight areas with an “iron response”. Whether bauxite or iron laterite forms is 
dependent on Eh and pH as well as other factors related to the ability of dissolved salts to be removed 
from the profile (P A Temby 2010). (Appendices 4 & 5 and Figures 4 to 5)  
 
 

PROPOSED EXPLORATION PROGRAMME FOR EPM 18132 
FOR THE NEXT REPORTING PERIOD 

  
The following exploration program is proposed for EPM 18132 during the next 12 month reporting period:-   
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1. During February 2011, phase-2 ASTER multi-spectral mapping of gibbsite-altered basaltic 
lithologies to define bauxite spectral signatures across the KIngaroy Project area. 
 

2. Commencing March 2011, phase-1 geologic mapping to field check iron laterite/bauxite 
exploration targets defined by the phase 1 ASTER mapping and earlier historic work. Grab 
sampling of outcropping bauxites to determine their lithological and ore grade characteristics and 
variability. Topographic analysis to identify likely extent and thickness of additional areas of 
similar geomorphology to those known isolated ridge-top-capping historic outcrop deposits. PIMA 
spectral analysis of surficial rock samples. 

 
3. Commencing April  2011, a preliminary aircore drilling program will be undertaken to more clearly 

define the target areas within the Kingaroy project area (notional drill hole spacing of 1000 
metres; notional drill hole depth = 10-15m and sample interval = 0.5m; samples analysed for 
available alumina, reactive silica and total iron percentages and selective PIMA spectral sampling 
of drill chips). This program will clarify the relationship and extent of the different bauxite 
lithotypes. 
 

4. Subject to the results of the preliminary aircore drilling program, it is expected that a more 
intensive resource assessment program will be planned going forward, to attempt to define a 
JORC compliant resource estimate. 
 

The results of this work will be used to ultimately define JORC Code compliant bauxite resources and 
preliminary mining and processing economics, and allow unwanted portions of the tenement to be 
relinquished as required. 
  
 

CONCLUDING REMARKS 
 
Large areas in eastern Queensland are prospective for high-grade gibbsite-rich bauxite deposits 
associated with lateritised basaltic volcanic terrains.  Many of the volcanic terrains host numerous small 
isolated historic deposits with high available alumina and low reactive silica values.  These bauxite 
deposits appear to form part of an extensive post lateritisation event of the Tertiary volcanic rocks with 
gibbsite noted at several locations that have been further enriched through surficial weathering 
processes, and have been eroded and reworked to a greater or lesser extent. 
 
ASTER satellite map interpretation and follow-up fieldwork by Queensland Bauxite consultant geologists 
has demonstrated that the small isolated historic deposits are part of much larger, highly prospective, iron 
laterite/bauxite targets. 
 
It is anticipated that the proposed program and budget will locate further bauxite deposits within the 
Company’s tenement holdings, which possibly may be capable of supporting the establishment of a local 
refinery for the production of alumina in the region.  
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