








EXPLORATION

Exploration drilling (rotary mud drill rigs) at Four Mile uranium deposit, Frome Embayment, South Australia (Alliance Resources Ltd)
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Exploration

Overview
Australian mineral exploration spending in 2006-07 rose by 38.2% to a record $1714.6 million of
which 35.6% was spent on the search for new deposits.

Western Australia dominated with 48.9% of Australian mineral exploration spending while South
Australia, New South Wales, Victoria and Queensland had record expenditure.

Gold remained the main single element target with a share of 26.6% but the base metals, (copper, zinc,
lead, nickel, cobalt) formed the largest single exploration target with 32.4% of total spending in 2006-07.

Figure 2. Australian mineral exploration expenditures by commodity in constant 2006-07
dollars (Based on ABS data deflated by Consumer Price Index series).
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Figure 3. Australian mineral exploration expenditures, excluding gold and base metals, in
constant 2006-07 dollars (Based on ABS data deflated by Consumer Price Index series).
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Review

Exploration resulted in significant increases in resources at known deposits and a substantial number
of drill intersections of economic interest. The base metals group (nickel-cobalt, copper, zinc-lead-
silver) overtook gold as the main target as gold’s share fell to 26.6% of total spending. Strong growth
was again recorded in spending for iron ore, coal and uranium exploration.

Australian mineral exploration expenditure rose by 38.2% to $1714.6 million in 2006-07 according
to the Australian Bureau of Statistics (ABS). This was a record for annual current dollar expenditure
for Australia. In 2006-07 constant dollars, expenditure was also a record after rising by 34.3%

(Figs. 2 and 3).

The base metals group (nickel-cobalt, copper, zinc-lead-silver) overtook gold as the main exploration
target in 2006-07 (Fig. 4). Base metal exploration spending rose by 55.6% to $555.0 million with
expenditure on copper exploration being the principal driver. Copper exploration rose by 68.1%

to $234.5 million and zinc-lead-silver spending increased by 96.1% to $139.4 million. Exploration

for nickel recovered from a fall in 2005-06 to rise by a more modest 24.1% to $181.1 million. Gold
exploration rose by 14.0% to $455.8 million which was 26.6% of total exploration compared to 32%
in 2005-06. Continued strong international demand and high prices for coal, iron ore and uranium
resulted in significant growth in exploration spending for those commodities. Coal exploration
spending rose by 16.2% to $193.3 million, iron ore rose by 77% to $285.3 million and uranium by
103.4% to $114.1 million.

Figure 4. Australian mineral exploration spending by commodity (Source: ABS).
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Spending increased in all jurisdictions in 2006-07 (Fig. 5). Western Australia was still dominant
attracting $839.1 million. Record spending was reported in: Queensland, up 24.5% to $272.3 million;
South Australia up 78.0% to $260.7 million; New South Wales up 26.4% to $144.1 million and Victoria
up 11.3% to $82.5 million. Spending increased by 23.4% in the Northern Territory to $92.2 million and
in Tasmania it rose by 4.9% to $23.7 million.

Exploration Stage

ABS reports data on spending on exploration for new deposits and for the further delineation and/
or extension of known mineralisation that has resources delineated. Spending is classified as being
for the search for new deposits until there has been a JORC resource estimate of any classification
prepared. Subsequent spending on exploring that mineralisation would be classified as further
delineation or extension of a deposit.
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ABS survey data of spending showed that, nationally, 35.6% of spending was on exploration for new
deposits, compared to 37% in 2005-06. Victoria (46.3%) had the highest proportion of

Figure 5. Australian mineral exploration spending by State (Source: ABS).
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its exploration directed to the search for new deposits while South Australia had the lowest at 24.4%.
The national share of exploration for new deposits is lower than the Metals Economics Group
(MEG) world survey of non-ferrous minerals exploration budgets for 2007 which found that 41% of
exploration budgets in Australia was for grassroots exploration.

Exploration Drilling

In 2006-07, ABS reported that exploration drilling totalled 8.455 million metres, an increase of

1.618 million metres from 2005-06. Drilling in the search for new deposits and on existing deposits
increased significantly in 2006-07. An increase of 0.622 million metres occurred in drilling in search of
new mineralisation with 3.24 million metres drilled. Drilling on existing deposits rose by 0.996 million
metres to a total of 5.215 million metres.

Over 100 initial public offerings on the Australian Stock Exchange in 2007 were fully or partially for
mineral exploration in Australia. These companies aimed to raise over $520 million for Australian
exploration and many were heavily oversubscribed.

Calendar Year 2007

On a calendar year basis, exploration spending in 2007 rose by 41% to $2061.1 million.

Strong growth in the calendar year resulted from substantial increases in spending in each quarter.
This growth reflects strong growth in price for many commodities on the back of anticipated strong
and growing demand, particularly from China.

Gold remained the predominant single element target in calendar year 2007 its share of total spending
was 24.4%. Gold exploration spending totalled $502.9 million in the year, an increase of $73 million.
The base metal group attracted the largest spending in 2007 with $702.4 million, an increase of 64.9%
with actual spending rising by $276.3 million. The growth in base metals was driven by substantial
increases in zinc-lead-silver exploration, which rose by $86.7 million to $187.4 million, copper which
rose by $86.2 million to $263.7 million and a $103.3 million increase in nickel exploration to $251.2
million. Uranium exploration spending more than doubled in 2007 rising from $80.7 million to $181.4
million. Tron ore exploration rose by $129.4 million to $354.1 million and its share of total spending
increased to 17% from 15% in 2006. The growth in iron ore exploration was in response to continuing
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strong international demand, particularly from China. In contrast, coal exploration spending fell by
$6.1 million in 2007 to $192.6 million and along with diamond exploration which fell by $9.4 million
to $18.4 million were the two commodities for which exploration fell in 2007.

The Northern Territory and all States, except Tasmania, recorded increased exploration spending in
calendar year 2007. Western Australia remained dominant with an increase of $353.5 million in 2007
to $1038.8 million. This growth allowed the State to recover some of the share of national spending
that fell in 2006 to reach just over half national spending. South Australia also recorded a significant
dollar increase in spending and increased its share of national spending to 16.2%.

Exploration Outcomes

The ongoing strong exploration activity saw a very large number of reported intersections of
economic grade and several new discoveries. A major review of the highlights of mineral exploration
in Australia in 2007 is available in the document “Australian Mineral Exploration: A Review of
Exploration for the Year 2007 - Extended Edition” available for download from the Geoscience
Australia web site.

Responding to world demand there was substantial activity in the iron ore sector with new resources
and drilling results released for many smaller deposits and prospects. Similarly uranium exploration
surged particularly as the large number of new companies with a focus on uranium started exploration.

The increased exploration expenditure has been partly offset by major increases in the costs of
exploration. Furthermore, the rate at which significant new discoveries are being made continues
to decline despite the increasing exploration expenditure, largely reflecting the challenges faced in
exploration in frontier regions and at greater depths in established mineral districts.

World Exploration

The MEG survey of world non-ferrous mineral exploration budgets for 2007 reported an increase of 40%
to a record estimated total budget of US$10.5 billion. MEG included uranium in the survey for the first
time in 2007 and it estimated that, including uranium, world budgets for non-ferrous mineral exploration
was US$11.4 billion. Of this, US$1183.2 million was directed to exploration in Australia. Australia’s share
of global non-ferrous mineral exploration budgets (excluding uranium) rose to 11.9% and Australia
retained its position as the country with the second highest share of budgets after Canada (19%).

According to the MEG survey, 60% of the 2007 non-ferrous mineral exploration budgets for
Australian-based companies was for exploration in Australia. The survey included 512 companies
with non-ferrous exploration budgets of more than US$100 000 that were exploring in Australia.
Budgets for Australian non-ferrous mineral exploration included: gold (US$387.5 million), base metals
(US$585.9 million) and uranium (US$154.2 million).

Figure 6. Distribution of world non-ferrous mineral exploration budgets, 2007 (Source:
Metals Economics Group).

Rest of World 17% (US$1713m) Canada 19% (US$1912m)
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Australia 12% (US$1138m)

Pacific/SE Asia 4% US$431m

Africa 16% (US$1630m) Latin America 24% (US$2361m)
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Outlook for Exploration

Both world and domestic mineral exploration levels grew strongly in 2007. The continuing high
metal prices, particularly for the base metals and iron ore, and the sustained higher gold price levels
remain conducive to greater exploration activity in 2008. The strong growth in the Chinese economy
continues to drive high levels of demand for many commodities and is expected to contribute to
ongoing strong exploration spending.

Overall, the outlook for exploration is sound and further growth in exploration expenditure can
be expected.

Offshore Mineral Exploration in
Commonwealth Waters

The Commonwealth Offshore Minerals Act 1994 regulates the exploration for, and the production of
minerals other than petroleum over the continental shelf three nautical miles beyond the territorial
baseline (generally the low water mark) of the States and Territories. The administration is shared
between the Commonwealth, the States and the Northern Territory. A Joint Authority consisting of the
relevant Australian Government minister and the State and Northern Territory ministerial counterparts is
responsible for major decisions such as grants and refusals. The State and Northern Territory ministers
make up the Designated Authority and are responsible for the day-to-day administration of the Act.

Applications for a mineral exploration licence (MEL) are made to the Designated Authority. The initial
term of a licence is four years and may be renewed for three two year periods subject to satisfactory
performance of the licence conditions. There is a mandatory reduction of 50% of the licence area on
renewal of an MEL.

As at April 2008, a total of 78 offshore MEL applications had been received since February 1990.
Currently there are two active licences, T-2-MRL (Mineral Retention Licence) and T-3-MEL, both of
which are in Ringarooma Bay off north east Tasmania. The Mineral Retention Licence owner, Van
Dieman Mines plc, is investigating the viability of mining an offshore tin and sapphire deposit.
Currently, Van Dieman Mines is constructing an onshore alluvial mine at the Scotia tin and sapphire
deposit. Mineral Holdings Australia is exploring for tin and sapphire deposits within T-3-MEL.

An Australian Offshore Minerals Locations map showing mineral occurrences and deposits within
Australia’s 200 nautical mile exclusive economic zone and extended continental shelf is available from
the Geoscience Australia Sales Centre sales@ga.gov.au or as a free download 5 on the Geoscience
Australia website. The Australian Offshore Mineral Locations data also can be viewed online by using
Geoscience Australia’s Australian Marine Spatial Information System (AMSIS).

5 http://www.ga.gov.au/minerals/exploration/offshore/
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Appendix 1

Abbreviations and Acronyms

ABARE Australian Bureau of Agricultural and
Resource Economics

ABS Australian Bureau of Statistics

AS Australian dollar (where not stated, assume
Australian currency)

AEDR accessible economic demonstrated
resources

AIMR Australia’s Identified Mineral Resources
BRS Bureau of Resource Sciences

c carat

CBM coal bed methane

CMM coal mine methane

CSG coal seam gas

CSM coal seam methane

cpht carats per hundred tonne

CSIRO Commonwealth Scientific and Industrial
Research Organisation

EDR economic demonstrated resources
GIS geographical information system

g grams

g/t grams per tonne

GL gigalitre

Gt gigatonne

IAEA International Atomic Energy Agency

JORC Joint Ore Reserve Committee —
Australasian Code for Reporting of Exploration
Results,

Mineral Resources and Ore Reserves
kg kilogram

km kilometre

kt kilotonne (thousand tonnes)
ktpa kilotonne per annum

L litre

Ibs pounds

LNG liquefied natural gas

m metre

m3 cubic metre

Mc million carats

MEL mineral exploration licence

ML million litres

Mlbs million pounds
mm millimetre

Mozs million ounces
Mt million tonnes
Mtpa million tonnes per annum
MW megawatt

MWh megawatt hour
na not available

NSW New South Wales
NT Northern Territory

OECD/NEA Organisation for Economic
Cooperation and Development/Nuclear Energy
Agency

0zs ounces

PDR paramarginal demonstrated resources
PGM platinum-group metals

PJ petajoules

ppm parts per million

Qld Queensland

RAR reasonably assured resources
REO rare earth oxide

REE rare earth element

ROM run-of-mine

SA South Australia

SDR subeconomic demonstrated resources
t tonne

Tas Tasmania

tpa tonnes per annum

U uranium

U308 uranium oxide

USA United States of America

USGS United States Geological Survey
US$ United States of America dollar
Vic Victoria

WA Western Australia

$1 M million dollars
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Appendix 2

National Classification System for Identified Mineral Resources
INTRODUCTION

Australia’s mineral resources are an important component of its wealth, and knowledge of the location,
quantity and quality of such resources — including estimates of resources yet to be discovered — is an
essential prerequisite of formulating sound policies on resources, land-access, land-use and conservation.
Results of resource assessment can also be used to set priorities for exploration and mineral potential
which are important inputs to decisions where alternative land uses are being considered.

In 1975, the then Bureau of Mineral Resources, Geology and Geophysics (BMR) adopted, with minor
changes (BMR 1976), the McKelvey resource classification system used by the US Bureau of Mines
and USGS (USBM/USGS 1980). Subsequently informal guidelines for using the system’s definitions
were developed and used by BMR for several years, until the whole system and its application was
reviewed in the light of accumulated experience. The results of that review were published (BMR
1984) as the refined BMR mineral resource classification system for national resource assessment.

The principles of the McKelvey system were retained, as were most of the definitions used by BMR
in its original system, although minor changes were made to some. Guidelines on applying the
system were established, and adopted. It was decided that the term ‘reserves’ would not be used for
regional or national aggregates of resources, so as to avoid the confusion arising from its use with
different meanings in other contexts, particularly for commercial reporting for individual deposits
using the JORC Code.

Several editions of an industry code for reporting resources in individual deposits have been
published, the most recent being the 2004 edition entitled ‘Australasian Code for Reporting of
Exploration Results, Mineral Resources and Ore Reserves’, commonly referred to as the JORC Code.
This is a report by a Joint Committee of the Australasian Institute of Mining and Metallurgy, the
Australian Institute of Geoscientists, and the Minerals Council of Australia.

The modified McKelvey system and JORC Code are compatible, and data reported for individual
deposits by mining companies are used by Geoscience Australia in the preparation of its national
assessments of Australia’s mineral resources

CLASSIFICATION PRINCIPLES

Geoscience Australia classifies known (identified) mineral resources according to two parameters:
degree of assurance of occurrence (degree of geological assurance) and degree of economic
feasibility of exploitation. The former takes account of information on quantity (tonnage) and grade;
the latter takes account of changing economic factors such as commodity prices, operating costs,
capital costs, and discount rates.

Resources are classified in accordance with circumstances at the time of classification. Resources
which are not available for development at the time of classification because of legal and/or land-use
factors are classified without regard to such factors; however, the amount of resource thus affected
will, wherever possible, be stated.

The classification framework is designed to accommodate all naturally occurring metals, non-metals,
and fossil fuels, and to provide a means of comparing data on different resources, which may have a
similar end use (eg. petroleum, coal, and uranium as energy sources).

The modified McKelvey system used by Geoscience Australia for classifying identified mineral
resources is illustrated below.
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TERMINOLOGY AND DEFINITIONS

Resource: A concentration of naturally occurring solid, liquid, or gaseous materials in or on the Earth’s
crust and in such form that its economic extraction is presently or potentially (within a 20-25 year
timeframe) feasible (see guideline 1).

CATEGORIES OF RESOURCES BASED ON DEGREE OF ASSURANCE OF
OCCURRENCE

Identified (Mineral) Resource: Specific bodies of mineral-bearing material whose location,

quantity, and quality are known from specific measurements or estimates from geological evidence.
Identified resources include economic and subeconomic components. To reflect degrees of geological
assurance, identified resources can be divided into the following categories:

Measured: Resources for which tonnage is computed from dimensions revealed in outcrops,
trenches, workings, and drill holes, and for which the grade is computed from the results of detailed
sampling. The sites for inspection, sampling, and measurement are spaced so closely, and the
geological character is so well defined, that size, shape, and mineral content are well established.

Indicated: Resources for which tonnage and grade are computed from information similar to that used
for measured resources, but the sites for inspection, sampling, and measurement are farther apart or
are otherwise less adequately spaced. The degree of assurance, although lower than for resources in
the measured category, is high enough to assume continuity between points of observation.

Demonstrated: A collective term for the sum of measured and indicated resources.

Inferred: Resources for which quantitative estimates are based largely on broad knowledge of the
geological character of the deposit and for which there are few, if any, samples or measurements. The
estimates are based on an assumed continuity or repetition for which there is geological evidence.
This evidence may include comparison with deposits of similar type. Bodies that are completely
concealed may be included if there is specific geological evidence of their presence. Estimates of
inferred resources should be stated separately and not combined in a single total with measured or
indicated resources (see guideline ii).
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CATEGORIES OF RESOURCES BASED ON ECONOMIC CONSIDERATIONS
Economic: This term implies that, at the time of determination, profitable extraction or production
under defined investment assumptions has been established, analytically demonstrated, or assumed
with reasonable certainty (see guideline iii).

Subeconomic: This term refers to those resources which do not meet the criteria of economic;
subeconomic resources include paramarginal and submarginal categories.

Paramarginal: That part of subeconomic resources which, at the time of determination, almost
satisfies the criteria for economic. The main characteristics of this category are economic uncertainty
and/or failure (albeit just) to meet the criteria which define economic. Included are resources which
could be produced given postulated changes in economic or technologic factors.

Submarginal: That part of subeconomic resources that would require a substantially higher
commodity price or some major cost-reducing advance in technology, to render them economic.

Geoscience Australia guidelines for classifying mineral resources

6)) Use of the term ‘resources’ is restricted to material, the extraction of which is generally judged
to be potentially economically viable in an arbitrary time frame of about 20 to 25 years. The
term includes, where appropriate, material such as tailings and slags. The definition does not
intend to imply that exploitation of any such material will take place in that time span, but
only that its possibility might reasonably be considered. This guideline attempts to establish
a lower limit to what is worth assessing. It should be applied on a commodity by commodity
basis to take account of prevailing and prospective technologies. Material falling outside the
category of resource should be referred to as ‘occurrences’.

(i) By definition, inferred resources are classified as such for want of adequate knowledge and
therefore it may not be feasible to differentiate between economic and subeconomic inferred
resources. Where inferred resources are shown as ‘undifferentiated’, the amount known or
judged to be economic may be indicated. Such judgements must take careful account of the
commodity being assessed and its mode of occurrence as these factors will have a bearing on
the reliability of estimates made. Specifically, grade estimates can be more reliably made for
concordant sedimentary and biological deposits than for discordant epigenetic deposits (King
et al. 1982, p. 8).

(ii)  The definition of ‘economic’ is based on the important assumption that markets exist for the
commodity concerned. All deposits which are judged to be exploitable economically at the
time of assessment, whether or not exploitation is commercially practical, are included in the
economic resources category. It is also assumed that producers or potential producers will
receive the ‘going market price’ for their production. The classification is therefore based on
the concept of what is judged to be economic rather than what is considered to be commercial
at any particular time.

The information required to make detailed assessments of economic viability of a particular
deposit is commercially sensitive (eg. a company’s costs and required internal rate of return),
and these data may not be available to Geoscience Australia. Furthermore, as corporate
strategies are likely to be different, individual companies will have different criteria for what
is considered to be ‘economic’. Thus to standardise the approach for national or regional
resource assessments, the following mineral deposits/situations are accepted by Geoscience
Australia, as a general guide, to be economic:

(@)  the resources (published or unpublished) of operating enterprises, whether or not such
operations are sustained by long- or short-term, direct or indirect, government subsidies;

(b)  resources in a deposit which is being developed for production (ie. where there is a
corporate commitment to production);
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(©)  undeveloped resources which are judged to be economic on the basis of a financial
analysis using actual, estimated, or assumed variables — viz., the tax rate, capital and
operating costs, discount rate (which reflects the long-term bond rate), commodity prices,
and depreciation schedules; the values for the economic variables used in an assessment
must be realistic for the circumstances prevailing at the time of the assessment;

(d) resources at mines on care-and-maintenance meeting the criteria outlined in (¢) above.
(v)  Allowances (deductions) for losses due to mining and milling

For resource categories of the National Scheme, allowances for losses due to mining and milling are
the same as those for corresponding categories in the JORC Code. The allowances for losses, which
apply to all minerals except coal and uranium, are summarised as follows:

National scheme JORC scheme Mining losses Milling losses

Proved Ore not deducted - but are considered
deducted

Reserves in assessing economic viability

Measured Resources
Measured Mineral

not deducted not deducted
Resources
Probable Ore not deducted - but are considered
deducted ) . g
Reserves in assessing economic viability
Indicated Resources
Indicated Mineral
not deducted not deducted
Resources
Inferred Resources Inferred Resources  not deducted not deducted

For coal, different terms are used — ‘Recoverable coal resources’ is used when allowance has been
made for mining losses only. ‘Saleable coal’ is used when allowance has been made for mining as
well as processing losses.

Uranium resources are reported in the categories of the OECD Nuclear Energy Agency & International
Atomic Energy Agency classification scheme. Losses due to mining and milling are deducted from
resources in all categories. These estimates are referred to as ‘Recoverable resources’ and reported
under the corresponding categories in the National Scheme.

(v)  Some minerals derive their economic viability from their co-product or by-product relationships
with other minerals. Such relationships and assumptions must be clearly explained in footnotes
or in accompanying text.

(vi)  National aggregates of resource estimates should be rounded to the appropriate last significant
digit, so as not to create false impressions of accuracy.
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Staff and Commodity Responsibilities: AIMR 2008 and Related Projects
NATIONAL PROJECTS, RESOURCES AND ADVICE GROUP

Name

Tan Lambert (Leader)

Telephone
+ 61 2 6249 9556

Email

ian.lambert@ga.gov.au

MINERAL RESOURCES AND ADVICE PROJECT

Name

Aden McKay (Leader)

Yanis Miezitis

Keith Porritt

Ron Sait

Leesa Carson

Paul Kay

Michael Sexton

Telephone
+ 61 2 6249 9230

+ 61 2 6249 9523

+ 61 2 6249 9479

+ 61 2 6249 9550

+ 61 2 6249 9872

+ 61 2 6249 5829

+ 61 2 6249 9672

Email

aden.mckay@ga.gov.au

yanis.miezitis@ga.gov.au

keith.porritt@ga.gov.au

ron.sait@ga.gov.au

leesa.carson@ga.gov.au

paul.kay@ga.gov.au

michael.sexton@ga.gov.au

MINERAL EXPLORATION PROMOTION PROJECT

Name

Mike Huleatt (Leader)

Telephone
+ 61 2 6249 9087

Email

mike.huleatt@ga.gov.au

Commodity

Commodity

Uranium, tin, tungsten,
vanadium, magnesite

Nickel, cobalt, PGM,
heavy mineral sands,
thorium, rare earth
elements

Copper, lead, zinc,
silver, diamond

Coal, coal bed
methane, coal to
liquids, iron ore,
manganese, offshore
mineral exploration

Uranium, lithium,
molybdenum,
niobium, phosphate,
shale oil, tantalum

Bauxite-alumina-
aluminium

GIS, information
management and
project data support

Commodity

Gold, exploration
expenditure
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Postal Address
Geoscience Australia
GPO Box 378
Canberra ACT 2601
AUSTRALIA

Location

Cnr Jerrabomberra Ave and Hindmarsh Drive
Symonston ACT 2600
AUSTRALIA

Internet

WWW.gd.gov.au

ABN
80 091 799 039

Credits

Geoscience Australia staff, outside organisations and individuals provided the photos and images
reproduced in this publication. Alliance Resources Ltd, BHP Billiton Ltd, Fortescue Metals Group Ltd,
Heathgate Resources Ltd, OM Holdings Ltd, Rio Tinto Coal Australia and Rio Tinto Iron Ore Pty Ltd
gave approval to use images shown in 2008.
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