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1 Summary

A field trip between December 13th to December 23rd was made to the 
southern and central eastern Queensland tenements held by Volcan Australia 
Limited.

The purposes of the trip were to identify where bauxite was present in the 
tenements, determine whether any tenements should be relinquished and to 
define broadly the areas within which further work consisting of constraints 
analysis and landowner identification should take place. New areas where 
bauxite may be present were also identified.

Within both the Pittsworth and the Kingaroy groups of tenements there are 
individual tenements where no bauxite was seen and in which there is good 
reason to suspect that no bauxite can be present.

The bauxite in the both the Pittsworth group and Kingaroy group of 
tenements was found to be related to a lateritisation event on an older 
basaltic volcanic sequence that was in places covered over by a younger 
sequence of basaltic volcanics.

Lateritisation was found to have affected all rock types in the region, with 
bauxite only observed on basaltic parent rock types. 

Bauxite was looked for on sandstones and granite but was not found despite 
these rock types being good potential parent rock types for bauxite.

Some bauxite was found to be present in areas where potential appears to be  
severely limited by urban development or by intensive agriculture where 
intensity of settlement and the high value of the land will be a severe 
impediment to  obtaining permits for development or allowing for a viable 
resource to be found.

Further assessment on the constraints due to  National Parks, endangered 
habitats, urban areas etc as well as current and historical land values can be 
obtained and put in suitable map form for the Company by Phill Mackenzie 
who has carried out this type of analysis for Volcan previously. This is a highly 
cost effective method of determining where it is both legally allowable and 
economically sensible to carry out exploration. 

Detailed modeling of logistics and other costs can be carried out as 
discussed on site with Mark Derriman to give further constraints on where 
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exploration should and should not be carried out for the various grade and  
whether development or export of beneficiated or DS ores are contemplated. 
The model applicable will be dependent on the type and amount of bauxite 
present in most cases.

2 Introduction

A brief rapid reconnaissance field trip was made to all tenements in the 
Pittsworth group of tenements, the Kingaroy group of tenements, to the 
Childers tenement and also to Gladstone to  view the port facilities, alumina 
refineries and the aluminium smelter.

The purpose was to determine where bauxite was present and to determine 
whether significant thicknesses were present. 

the trip was carried out between December 13th 2010 and December 23rd 
2010. weather prior to the trip had been extremely wet and few days during 
the trip were dry. flooding and damage to rural roads were major constraints 
to the full coverage of the tenements with all major rivers full or in flood, many 
minor rivers in flood and many rural roads boggy due to months of heavy rain.  
the state of roads was so bad that local residents were getting bogged in their 
4x4 vehicles.

A minor stream when crossed, impassable 2 hours later.
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The following maps show the study areas and the tenements within them for  
the Pittsworth and Kingaroy tenements group areas.
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3 Methods of Tenement Assessment

The assessment was carried out by systematic road traversing and 
observation of natural and artificial exposures of soil and rocks on or adjacent 
to roads. No approaches were made to landowners in this reconnaissance 
due to the need to cover many thousands of square kilometres of tenements 
in a short period of time. 

Following the initial period of reconnaissance where virtually no bauxitic 
profiles were present, systematic recording of GPS determined elevation was 
carried out as well as soils colour and rock types. 

Aster classification had been carried out for the Company by Geoimage in 
Brisbane, based on the detailed field follow up of similar Aster imagery over 
the Inverell region. The results of the field work over manipulated Aster 
imagery were used to refine a training set of values that were then applied 
over all the southern and central Queensland tenements. generally the 
results of this reconnaissance field review suggest the Aster classification 
performed up to expectations and was very useful.

Photographs were taken of various localities to demonstrate particular 
features of the laterite profiles on basalt, metasediments and continental 
sandstones.

The image below shows the Kingaroy group of tenements with Aster bauxite 
signatures shown in red.
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4 Pittsworth Group of Tenements

The Pittsworth group of tenements consists of 6 tenements, EPM 18135, 
18137, 18145, 18146, 18155 and 18156.

Traversing of the tenements took place in predominantly good weather and 
despite flooding of minor roads the majority of the tenements were easily 
accessed due to close settlement in many areas.

Landowners are mobilised against mining and numerous anti mining signs 
were present on properties scattered throughout the central tenements area.

Due to scarp retreat to  the east, the elevated surface that was basalt covered 
initially and had some bauxitic profiles developed on it is now mostly eroded 
and both the bauxite and the basalt has been predominantly removed. The 
profile appears to have been highest to the north of Toowoomba ( around 
600-640 metres and to  fall off to the west ( 570-580 m at Glencoe) and south 
( around 570-580 m 4 km east of Cambooya). These elevations for a low 
angle volcanic pile extending over a large area are compatible with normal 
volcanic pile profiles such as Hawaii, Western Victoria, the Atherton Tableland 
and many bauxite provinces in SE Asia.

Scarp retreat was very evident when traversing in the Kingsthorpe to 
Goombungee area where isolated outliers of the former basaltic pile were 
present, some with bauxite still present on them.

Scarp retreat leaves remnants of the previous plateau behind and erodes 
away all previous extensive weathered profiles.
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The bauxite profile was inspected in the Toowoomba region in the area of a 
series of historical bauxite occurrences. The bauxite appears to have been 
significantly eroded and to also have been developed over an eroded basalt 
profile with significant relief. 

Bauxite profile partially eroded on steep hill in Toowoomba, now being 
quarried for basalt aggregates.

The bauxite profile was also overlain by basalt that had not been subjected to 
lateritic weathering to the north east of Toowoomba in the Glencoe area. 
These younger basalts could be demonstrated to overlie the bauxite and 
weathered to dark coloured clays. 

4.1 EPM 18146 and EPM 18156

Bauxite was found on both of these tenements, however it appears that due 
to small scale of remnants in EPM 18146 it is not likely that an economic 
scale resource is likely to be present. This is considering potential for both 
development models and for either DSO or shipping of beneficiated ore. 

Minor potential does exist in the far north east of the tenement, however the 
pressure of urbanisation is likely to be a major cost and permiting factor. 
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Bauxite at Glencoe in lower centre of image with urban development 
surrounding road base pit

Positive responses to the bauxite were present on the Aster classification of 
the area. 

4.2 Other Pittsworth Group Tenements

Remnants of the lateritic profile were found over continental sandstones in  
the central and southern parts of EPM 18145 which explains the positive 
response in the Aster classification which is looking for laterite of unspecified 
type. 

No bauxites were found developed over the sandstones and outliers of basalt 
appeared to be younger basalts without lateritic weathering.
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5 Kingaroy Group of Tenements

The Kingaroy group of tenements consists of 11 tenements, EPM 18131, 
18133, 18134, 18136, 18141, 18142, 18143, 18144, 18149, 18152 and 
18153.

Traversing of the tenements took place in predominantly poor weather  and 
despite flooding of major and minor roads the majority of the tenements were 
easily accessed.  access to the northern tenements, EPM 18133 and 18152 
were not completely covered due to both time constraints and due to poor 
access due to flooding and boggy conditions.

5.1 EPM 18134

No bauxite was seen on this tenement which has post lateritization basaltic 
volcanics present. it is not considered to have any significant potential, with 
the exception of in the far eastern parts where there may be potential. No 
positive signatures were present in the Aster data over the eastern part of the 
tenement. Positive Aster responses were very restricted and were developed 
over brown to  black clays on cropped land areas. Positive signatures on 
Google Earth are now considered to be unreliable.

This younger sequence of basalts has a higher topographic elevation than 
the bauxite bearing areas and appears to be an extension of the basaltic 
volcanic province to the south east in the Bunya Mountains. 

5.2 EPM 18133

This tenement had minor occurrences of apparently thin bauxite developed in 
the far northern part of the tenement. potential was unclear but did not appear 
to be significant due to the dissected nature of the terrain apart from logistical 
issues. 

No bauxite was found within the majority of the tenement. 

Aster responses appeared to relate to remnants of a lateritic profile over 
metasediments with some iron concentrations in the surficial soil layer.
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5.3 EPM 18136

This tenement contains historical bauxite occurrences and also has very 
good geomorphology in areas where bauxitic sections up to 6 metres thick 
are exposed. 

Part of the thick bauxitic profile in the SW of EPM 18136, within the 
exploration target area defined below.

A preliminary estimate of the potential exploration target scale in the southern 
part of the tenement, south west of Yarraman, suggests that for the 40 km2 
approximately of bauxite bearing ground identified, a target in the order of 
200 - 300 million tonnes may be present. This estimate is subject of course to 
the bauxite meeting normal commercial specifications. No data to suggest the 
quality of this bauxite has been sighted and will have to be generated by 
Volcan in regional reconnaissance drilling.

Additional extensive thick bauxite has also been seen in the northern parts of 
this tenement just to the south of Nanango.
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Thick bauxite section south of Nanango

5.4 Other Kingaroy Group Tenements

The other tenements in the Kingaroy group contain numerous occurrences of 
bauxitic soils and bauxite outcrops as well as recorded historical occurrences.

Areas to the northwest of Kingaroy in the Proston region of EPM 18152 were 
not visited however the combination of Aster response, the plateau remnant 
extending NW through the tenement and known bauxite occurrences along 
strike to the SE on the same trend and elevated surface do strongly indicate 
the presence of bauxite in this area.

The grade of bauxites in this region is known to be low, however this may not 
be a major issue provided quality is high. 

Some areas in the Kingaroy region have relatively high density of dwellings 
which will result in a low ranking for any bauxite present, however other areas 
do have wide spaced dwellings suggesting relative ease in land acquisition, 
lower land costs and a more favourable economic potential. 

6 Childers Tenement

A single tenement, EPM 18132, covers the areas applied for at Childers. 

Bauxite is widespread in the southern half of the tenement and exposures of 
bauxite up to 5 metres deep in road cuts were present.
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The area is not ranked highly in economic terms due to intensive agriculture 
with vegetables, sugar and tropical fruit orchards present. The landholdings 
appear to be quite small and a sugar mill is located on the tenement. 
Substantial rail infrastructure for the sugar industry is present.

Red areas are predominantly bauxitic soils developed over basalt.
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Aster responses defined the bauxite bearing areas quite well.

7 Binjour Area

The Binjour area is located approximately 90 km WSW of the Childers 
tenement and 120 km north of Kingaroy on a basaltic plateau remnant. 
The area is held by Australian Bauxite Limited which claimed to have found a 
concealed bauxite deposit.

Limited traverses were conducted through the area to assess what visible 
signs there were of bauxite being present.

The photo below indicate some of the signs present.

Transported clast supported bauxite on the right faulted against red clayey 
bauxite on the left exposed in a 3+ m high road cut.

Elsewhere there were red soils exposed at surface with iron pisolites and 
clasts of bauxite and exposures of bauxite and saprolite on hill slopes.
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There is no evidence that the bauxite deposit was either hard to find or 
explore, although there may be an overburden issue concealing parts of the 
deposit. The degree of erosion of the bauxite deposit is uncertain but appears 
to be significant. parent rock type appears to have been basaltic volcanics 
overlying continental sandstones in part at least.

8 Areas to Acquire for more Bauxite Potential

Additional area selection was not part of the original brief for the field trip 
however there were several areas where additional potential became 
apparent.

No significant economic potential is considered to exist in the Pittsworth 
region due to three main factors. Erosion of the surface on which the bauxite 
formed, major pressure for urbanisation to the south, west and north of 
Toowoomba, with generally high density of dwellings and the covering of 
bauxite by later flows of post laterite event age that effectively eliminate 
potential in areas west of Toowoomba. 

8.1 Kingaroy Region

Younger basalts that postdate the laterite event are only present in the far 
west of the Kingaroy region and do not pose a major problem to  regional 
potential.

The laterite event occurred following significant erosion of the older basaltic 
pile, so the laterite developed on an undulating surface with significant relief.

Post laterite faulting is widespread but generally appears to be with minor 
throws of less than the total thickness of the laterite profile. As a result, 
relatively good continuity is present in the laterite profile, with discontinuity in 
potential bauxite due mainly to the effects of a surface with substantial relief 
onto which the older basalts were erupted.

8.1.1 EPM 18136 - 18143 Area

Additional  bauxite potential exists in the State Forest to the west of Yarraman 
and also to the east, south and west of EPM 18143. Further potential is also 
thought to  be present to the north of EPM 18136 up to EPM 18149 and 
extending to the east of the tenement boundary of EPM 18136. Further 
evaluation of the areas should be undertaken using the existing Aster 
imagery in conjunction with geomorphic analysis and development density 
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using Google Earth. no areas should be taken out that have high 
development densities as these have minimal economic potential.

The State Forest areas around Yarraman are under long term forestry plans 
with Hoop Pine plantations, some of which are up to 60 years old or more.  
progressive plantings are present in the State Forests areas. Mining in these 
areas may be difficult and costly to negotiate.

The areas around EPM 18143 may not be worth pursuing due to  the 
intensive agriculture practiced in this area. Vegetable and tropical fruit 
growing is widespread and housing density is quite high.

8.1.2 Kingaroy South West

a substantial area of bauxite including a number of historical deposits lies 
between the Volcan tenements EPM 18141 and 18149. this area was 
obviously not available at the time of the Volcan applications but should be 
monitored to ensure it can be acquired by Volcan should it become available. 
parts of this area are not suitable for resources to be estimated due to high 
densities of housing, particularly close to Kingaroy.

The Aster image gives a good indication of potential in this area.

8.2 Boondooma Area

About 50 kilometres north-west of Kingaroy a remnant of probable bauxite 
covering an area of about 14 kilometres  east-west and averaging about 2-3 
kilometres wide is present. Housing density looks a bit high, however there is 
little doubt that laterite after basalt is present, and may not be constrained by 
the visible red tones in cultivated land in the easterly direction. This is shown 
as the northern most area overlaid on the following Google Earth image.

Additional smaller areas, including some that may be laterite after 
metasediments rather than basalt, are shown on the image on the following 
page.
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Brown overlays on laterite, ie possible bauxite, outside or predominantly 
outside current tenements, as interpreted from Google Earth.

8.3 Childers Area

Bauxite is well developed with thick profiles in the Childers area, with 
excellent exposures in road cuts south of the town. 

Extensive areas of laterite, which are extensions of the outcrops observed in 
the field, are present to the east and south of the current tenement. 

The main problems in this area are the high density of housing that reflect the 
agricultural productivity and value of the land. 

The image on the following page indicates the interpreted areas of laterite 
present.
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Existing tenement is a narrow area extending north from Childers and 
excludes possibly half of the possible bauxite present.

8.4 Ban Ban Springs

An area of red soils and a known volcanic crater was seen on the road and 
identified from Google Earth also.

No samples were taken and access on tracks off the main highway was not 
possible due to weather conditions.

The map on the following page shows the interpreted red soils areas.
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Ban Ban Springs red soils areas.

9 Discussion and Recommendations

Bauxite has been developed over extensive areas of basaltic rocks in 
Southern and Central Queensland and has a typical bright red tone on the 
ground. it can also be identified using combined Aster bands and also by 
Google Earth, although with less discrimination of what may be bauxite.

The laterite profile occurs over a range of other rock types that were exposed 
on a surface that was widespread and had a range of lithological 
characteristics. the characteristics of the rocks exposed have determined the 
degree of destructive weathering and the progression towards a bauxitised or 
kaolinised profile. Whether bauxite or iron laterite forms is dependent on Eh 
and pH as well as other factors related to  ability of dissolved salts to be 
removed from the profile. Whether the profile becomes bauxite or kaolin may 
also be due to the ability for removal of salts through a porous rock type 
caused by either primary or secondary characteristics.

Bauxites were looked for on sandstone sequences in the Pittsworth group of 
tenements but not found. The conditions may never have been suitable for 
bauxite development.
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The bauxites developed on basalts will be high in iron which acts as a diluting 
factor to the alumina content. As a consequence the bauxites will be 
expected to be lower grade with 20-30% Fe2O3.

Some of these deposits can be beneficiated to some degree by screening, 
and this may be essential for handling purposes, even if there is no 
advantage in terms of grade improvement.

Australian Bauxite have been working on iron removal from their bauxite 
however the methods have not been disclosed. Magnetic separation of 
crushed material may be possible.

Limited potential is apparent in the Pittsworth area, with far superior 
geological potential in the Kingaroy and Childers areas, as well as around 
existing tenements in both those areas and in some additional areas.

The strategy I believe should be followed is to look for significant resources 
that have the potential to be mined and then either transported or treated on 
site in an integrated project with a refinery. If minimal size resources are 
pursued then a lot of effort goes into exploration with no upside if there needs 
to be a larger resource for beneficiated product or if a refinery has to  be 
considered. 

The search for bauxite for export can be well constrained by the costs that 
can be determined for mining and rehabilitation (world average (2007) US
$12.60/t) the costs of loading and unloading bauxite from site to truck and 
truck to rail, rail to  stockpile and stockpile to ship. Additional costs that are 
very relevant are land acquisition costs and permitting costs. The required 
price for sales can then be contoured around logistics corridors and areas 
outside realistic sales prices should not be given any detailed exploration 
effort. 

The evaluation of grades should only be done with full profile drill holes, 
preferably air core, and the taking of surface samples is virtually pointless as 
they will have no economic meaning.

Additional areas where bauxite may be present have been identified, some 
were actually observed on the ground however many of the areas are logical 
extensions of the known provinces and signatures of those provinces on both 
the Aster and Google Earth imagery.
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new areas may well be contemplated however it would be prudent to 
consider the social and logistics costs prior to acceptannce of any new 
tenements. the costs for tenement retention in Queensland is very high so 
tenements should be worth while, rather than just moose pasture or high 
value agricultural land where displacement of the population is highly unlikely 
to be achieved within reasonable economic parameters.

the rapid assessment carried out in December 2010 was successful in 
identifying where the landowner searches and environmental constraints 
analysis should be undertaken by Phill Mackenzie. this then identifies the 
areas that can be legally explored, the land costs in an area and the contact 
details for the registered landowners so they can be served with notices of 
entry.

The list of geological observation points is a separate spreadsheet that is not 
included in this report.
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