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Abstract

Resources traditionally are classified according to the degree of geological confidence and economic
attractiveness. Various names are in use to describe nationally the different resource categories. Commonly,
proven, probable or A+B are terms for the category RESERVES, meaning the recoverable portion of a resource
under prevailing economic conditions. Since 1965 uranium resources are classified by the Nuclear Energy
Agency of OECD and International Atomic Energy Agency using the terms Reasonably Assured Resources
(RAR) and Estimated Additional Resources (EAR) in combination with cost categories. The definitions for RAR
and EAR have been refined over the time and cost categories have been adapted according to market
developments. For practical purposes a comparison of RAR and EAR with major national classification systems
is provided in each of the NEA-IAEA publication on "Uranium Resources Production and Demand" (Red Book).
RAR of uranium are defined as quantities recoverable at given production costs with proven mining and
processing technology, commonly RAR of the lowest cost category are referred to as Reserves. In 1992 the
Committee on Energy — Working Party on Coal of the UN Economic Commission for Europe (UN/ECE) started
to develop a new scheme for resource classification under the coordination of one of the authors (Kelter). The
main purpose was to create an instrument permitting the classification of reserves and resources on an
internationally consistent and uniform basis using market economic criteria. In April 1997 the UN/ECE approved
the new "United Nations International Framework Classification for Reserves/Resources-Solid Fuels and Mineral
Commodities" at its 50th Anniversary Session. The new classification will enable the incorporation of national
systems into an unified framework in order to make them compatible and comparable. Assistance will be given to
economies in transition in reassessing their deposits according to market economy criteria and to facilitate
investments. The UN Framework Classification provides information about:

- the stage of geological assessment, subdivided into: Reconnaissance, Prospecting, General Exploration and
Detailed Exploration,

- the stage of feasibility assessment, subdivided into: Geological Study, Prefeasibility Study and Feasibility
Study/Mining Report,

- the degree of economic viability, subdivided into: Economic, Potentially Economic and Intrinsically
Economic.

The Mineral Reserve is defined as the economically extractable part of the Total Mineral Resource, demonstrated
by feasibility assessment. A numerical codification of the eight resource classes available was introduced to
facilitate the application. Due to many similarities to the classification of uranium resources used by the NEA and
IAEA the new UN Framework Classification can be used to classify uranium resources. In general Reasonably
Assured Resources of the lowest cost category (presently economically extractable amounts) are consistent with
the UN term Proved Reserve. It is therefore hoped that the UN Framework, which now will be tested
internationally for three years, will be accepted by all countries and for all mineral commodities including
uranium.

1. INTRODUCTION

In 1979 at the IAEA "International Symposium on Uranium Evaluation and Mining
Techniques" (Buenos Aires, 1-4 Oct. 1979 J. Schanz [1] presented a paper on "The United
Nations Endeavor to Standardize Mineral Resource Classification". Schanz was the leading
rapporteur of an Expert Group of the UN which over years had prepared an international
classification system using both criteria for geological assurance of resources and their
economic recoverability. The Expert Group [2] recommended international application but



closed its report with a cautionary statement saying: "If the classification system is placed into
common use for international reporting of resource information, it will be only the first step
towards general harmonization. The collection, aggregation and dissemination of resource
estimations on a world-wide scale are at present only carried out regularly by the IAEA for
uranium and the World Energy Conference for other energy resources". It is well known that
individual countries and single mining companies are using standardized classification
systems, but comparison of individual terms on an international scale remains to be difficult
due to different terminology.

The OECD Nuclear Energy Agency and International Atomic Energy Agency are involved
in collecting and evaluating uranium resource information since 1965 through an expert group
which is now called the Uranium Group. General accepted terms are "Reasonably Assured
Resources and Estimated Additional Resources — Category I" for Known Resources and
"Estimated Additional Resources — Category II and Speculative Resources", for
"Undiscovered Resources". The terminology presently in use has been revised and refined
over the time. To accomplish economic characteristics the individual resource categories are
further divided into cost categories.

The work for the new United Nations International Framework Classification for
Reserves/Resources started in 1994 by the UN Economic Commission for Europe (ECE)
Working Party on Coal. It has its roots in a proposal by the German Government in 1992 [3]
based originally on a classification developed by one of the authors (Kelter) of the Federal
Institute for Geosciences and Natural Resources in 1991 [4]. The predecessor of the present
UN Classification, the so called Three Dimensional Reserve/Resource Classification System
and its possible application for uranium was presented by both authors at the Technical
Committee Meeting of the IAEA "Recent Developments in Uranium Resources and Supply"
in May 1993 [5].

The UN International Framework Classification for Reserves/Resources: Solid
Fuels and Mineral Commodities.

Working since many years with international organizations and in projects in different
countries throughout the world on various mineral commodities including coal and uranium
the Federal Institute for Geosciences and Natural Resources has realized the need for the
harmonization of various existing classification systems for resources.

A proposal by Kelter in 1991 was considered by the working Party on Coal of the ECE
which than started to create a Working Group. After preparatory consultations and collections
of proposals from various nations, two workshops with international participation were
conducted in 1994 and 1995, plus one ad hoc meeting 1995 and two Task Force meetings in
1995 and 1996. More than 60 countries were involved, providing information through
questionnaire replies. Input was also received from the Council for Mining and Metallurgical
Institutions (CMMI) and the United Kingdom Institution of Mining and Metallurgy (IMM).
The final version was approved in Geneva 24 April 1997 by the ECE at its 50th Anniversary
Session quoting:

"The classification framework will enable the incorporation of national and regional
classification systems into a consistent, unified framework in order to make them compatible
and comparable; help to enhance communication on a national and international level; provide
for a better understanding and firmer knowledge of available reserves/resources; assist
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economies in transition in reassessing their solid fuels and mineral deposits according to
market economy criteria; and facilitate investments, notably in transition and developing
countries.

The classification framework has been endorsed by the Working Party on Coal and the
Committee on Energy. In addition, the elaboration of the classification was supported by
major coal and minerals producing non-ECE countries, among which were Argentina,
Australia, Brazil, China, Columbia, Ethiopia, India, Indonesia, Iran, Malaysia, Philippines,
South Africa and Thailand. More than sixty ECE and non-ECE countries participated in the
elaboration of the Classification.

The new system is available as full text in the Final Version "United Nations International
Framework Classification for Reserves/Resources — Solid Fuels and Mineral Commodities"
[6] through UN Economic Commission for Europe in Geneva. The same is also available as
Executive Summary [7].

Taking the objectives of the new classification into account the system provides
information about the three stages of resource assessment (Figure 1).
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FIG. 1. Matrix: United Nations International Framework Classification for Reserves/Resources —
Solid Fuels and Mineral Commodities.

- Geological Assessment: Reconnaissance, Prospecting, General Exploration and Detailed
Exploration. These conveniently provide four categories of resources with increasing
degree of geological assurance.

- Feasibility Assessment: Geological Study, Prefeasibiltity Study, Feasibility Study/Mining
Report. These three categories are reflecting the degree of economic viability in increasing
order of assurance.

- Economic Viability as obtained from the Feasibility Assessment and quoting whether a
resource can be recovered under prevailing economic conditions i.e. proved mineral
reserve or has to be considered as potentially economic.

The above given terms and definitions are explained in detail in the annex of the Final
Version (see appendix).
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As described in detail in the Final Version the new classification system provides:

"The categorization of reserves/resources according to stage of assessment, which reflect
the successive stages of investigation generally undertaken in standard professional practice in
all mining countries, makes the UN Framework Classification applicable to all solid fuels and
mineral commodities. The terms used for these stages are considered to be familiar to all
users, not only to geologists and mining engineers but also to investors, bankers, shareholders,
and planners engaged with solid fuels and mineral commodities. The terms and definitions
currently used in the existing classification systems can easily be related to and assigned to the
corresponding stages of assessment of the UN Framework Classification, allowing the
national terms to be maintained and making them comparable at the same time. In this way,
the UN Framework Classification truly provides a framework integrating the diverse national
classifications, enhancing national and international communication and reducing the risk of
misinterpretation of reserve/resource figures derived from different classification systems."

Figure 2 represents the UN Framework Classification in the form of a table, which can be
conveniently used for reporting and summing several individual deposits.
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FIG. 2. Table: United Nations International Framework Classification for Reserves/Resources —
Solid Fuels and Mineral Commodities.

If necessary, the main categories of the UN Framework Classification can be subdivided on
a national level to allow for specific needs, thus giving the classification system the necessary
flexibility.

For the level of global surveys such as those of the International Atomic Energy Agency,
Nuclear Energy Agency, International Energy Agency and World Energy Council, the UN
Framework Classification can be condensed as shown in Figure 3, which distinguishes four
main classes.

During the preparation of the UN Framework Classification it became obvious to clearly
distinguish between the terms Reserve and Resource which have a variety of meanings in
national classifications, most of them with a long history. It therefore was agreed to
incorporate the CMMI definition as a basis for further discussion about their use in national
languages. The reason for giving preference to the CMMI definitions is that the terms are used
by its members and are well understood by investors, shareholders and bankers in English
speaking mining countries. The definition of the terms are given as:

- Total Mineral Resource: naturally occurring concentration of mineral raw material of
economic interest and with specific geological certainty.
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- Mineral Reserve: Economically mineable part of Total Mineral Resource as demonstrated
by feasibiltiy assessment.

- Remaining Mineral Resource: the balance of the Total Mineral Resource that has not been
identified as a Mineral Reserve.

According to the different stages of assessment Mineral Reserves and Remaining Mineral
Resources can be subdivided in to eight classes as shown in figure 4.
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FIG. 3. Table for Worldwide Survey: United Nations International Framework Classification for
Reserves/Resources — Solid Fuels and Mineral Commodities.
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FIG. 4. Proposed UN Mineral Reserve/Resource Terminology: United Nations International
Framework Classification for Reserves/Resources — Solid Fuels and Mineral Commodities.
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In order to incorporate existing classification system into the UN Framework Classification
and to simplify their comparison a codification was introduced as shown in figure 5.

The class coded 111 means a resource of prime interest. The first digit 1 refers to
Economically Mineable Quantities, the second digit 1 means proved by a Feasibility Study
and the third digit 1 means quantities are based on Detailed Exploration.

Each codified class has a specific set of assessment stages and economic viability degree
which are arranged in a table (Fig. 5). According to this table it is possible to codify any kind
of reserve and resource and to transfer any class from one system to another.

Resource classification for uranium

Since 1965 uranium resources are assessed by an expert group of the Nuclear Energy
Agency of OECD and the International Atomic Energy Agency. This exercise is carried out in
a two-years interval. Beside information on uranium resources data on exploration, annual
uranium production and uranium demand are collected from requests sent do individual
countries via questionnaire. The results are published biennially as "Uranium Resources
Production and Demand" also known as the "Red Book". Until now 16 Red Books have been
published, the next edition with data for 1997 in preparation.

In order to achieve a common base, resources have been classified according to the degree
of confidence of existence and the degree of economic attractiveness (Figure 6). Other than
for other mineral commodities cost classes are applied describing to which costs estimated
resources can be recovered.

The terminology and definitions have been refined over the time and cost categories have
been adapted according to market developments. Similar to the approach in the
UN Framework Classification a correlation of the terms with major national resource
classification systems is provided to allow comparison (Figure 7).
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FIG. 5. Codification of Classes
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FIG. 6. NEA/IAEA Classification scheme for uranium resources.

The currently used terminology for uranium resource assessment is given below (from:
Uranium Resources Production and Demand 1995) [8].

"Resource estimates are divided into separate categories reflecting different levels of
confidence in the quantities reported. The resources are further separated into categories based
on the cost of production. All resource estimates are expressed in terms of metric tons (t) of
recoverable uranium (U) rather than uranium oxide (

Resource estimates are expressed in terms of recoverable tonnes of uranium, i.e. quantities
of uranium recoverable from mineable ore, as opposed to quantities contained in mineable
ore, or quantities in situ. Therefore both expected mining and ore processing losses are to be
deducted. In situ resources are recoverable resources in the ground not taking into account
mining and milling losses.

Definitions of resource categories

Reasonably Assured Resources (RAR) refers to uranium that occurs in known mineral
deposits of delineated size, grade and configuration such that the quantities which could be
recovered within the given production cost ranges with currently proven mining and
processing technology, can be specified. Estimates of tonnage and grade are based on specific
sample data and measurements of the deposits and on knowledge of deposit characteristics.
Reasonably Assured Resources have a high assurance of existence.

Estimated Additional Resources — Category I (EAR-I) refers to uranium in addition to
RAR that is inferred to occur, mostly on the basis of direct geological evidence, in extensions
of well-explored deposits, or in deposits in which geological continuity has been established
but where specific data, including measurements of the deposits, and knowledge of the
deposits characteristics are considered to be inadequate to classify the resource as RAR.
Estimates of tonnage, grade and cost of further delineation and recovery are based on such
sampling as is available and on knowledge of the deposit characteristics as determined in the
best known parts of the deposit or in similar deposits. Less reliance can be placed on the
estimates in this category than on those for RAR.
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Source: Uranium Resources Production and Demand, 1995
OECD-NEA and IAEA, Paris 1996

FIG. 7. Approximate correlations of terms used in major resources classifications systems for
uranium resources.

Estimated Additional Resources — Category II (EAR-II) refers to uranium in addition to
EAR-I that is expected to occur in deposits for which the evidence is mainly indirect and
which are believed to exist in well-defined geological trends or areas of mineralisation with
known deposits. Estimates of tonnage, grade and cost of discovery, delineation and recovery
are based primarily on knowledge of deposit characteristics in known deposits within the
respective trends or areas and on such sampling, geological, geophysical or geochemical
evidence as may be available. Less reliance can be placed on the estimates in this category
than on those for EAR-I.
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Speculative Resources (SR) refers to uranium, in addition to Estimated Additional
Resources — Category H, that is thought to exist, mostly on the basis of indirect evidence and
geological extrapolation, in deposits discoverable with existing exploration techniques. The
location of deposits envisaged in this category could generally be specified only as being
somewhere within a given region or geological trend. As the term implies, the existence and
size of such resources are speculative."

Cost categories

When estimating uranium resources in the above described categories an estimate of the
costs of recovery of uranium by mining and ore processing should be given. For estimating
uranium availability (short and median term) mostly cost categories for RAR and EAR I
resources (known resources) are relevant.

Currently, the cost classes are

<$ 40/kgU = $ 15/lbU3O8

<$ 80/kgU = $ 30/lbU3O8

<$ 130/kgU = $ 50/lbU3O8

(conversion factor 1 kgU = 2.6 U3O8)

When estimating the cost of production for assigning resources within these cost
categories, account has been taken of the following costs:

- the direct costs of mining, transporting and processing the uranium ore,

- the costs of associated environmental and waste management,

- the costs of maintaining non-operating production units where applicable,

- in the case of ongoing projects, those capital costs which remain unamortized,

- the capital cost of providing new production units where applicable, including the cost of
financing,

- indirect costs such as office overheads, taxes and royalties where applicable,

- future exploration and development costs wherever required for further ore delineation to
the stage where it is ready to be mined.

Sunk costs are not normally taken into consideration.

It is commonly understood that Reasonably Assured Resource of the lowest cost category
(i.e. $ 40/kgU, $ 80/kgU) by definition are regarded as the recoverable portion of resources
under prevailing economic conditions — equal to proved mineral reserve of the UN
Framework Classification.

Uranium resource classification and the UN International Framework
Classification for Reserves/Resources

As by given definition mineral resources should be divided into the economically mineable
part of the total mineral resource i.e. the mineral reserve, hi the uranium classification this
would refer to reasonably assured resources (RAR) in the lowest cost category (= presently
economically extractable amount).

Until 1993 the lowest cost category for RAR was <$ 80/kgU. Reflecting prices changes for
uranium on the world market, since 1993 the cost category of < $ 40/kgU was introduced,
however, few countries provided resource estimates in this cost category for reasons such as
non-availability of estimates or confidentiality. Therefore, for the time being RAR of
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$ 40/kgU and $ 80/kgU should be considered as mineral reserves knowing that only a portion
of RAR < $ 80/kgU can be considered as presently reserves.

In an expert group meeting of the IAEA on the harmonization of resource classification for
uranium in 1996 in Kiev the application of the UN Framework Classification was reviewed.
The group reached agreement on judging the NEA-IAEA resource classification to be
consistent with the UN International Framework Classification for Reserves/Resources.
Examples from various countries have shown that resources estimates in national systems can
be harmonized and reported according to the NEA-IAEA and UN International Framework
Classification.

Subject to further discussion with experts from countries, e.g. representatives in the NEA-
IAEA Uranium Group the proposed correlation of both classification systems is presented in
the following figures 8 to 11.
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FIG. 8. Matrix: Preliminary attempt to classify uranium resources — United Nations International
framework classification for reserves/resources — solid fuels and mineral commodities.
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framework classification for reserves/resources — solid fuels and mineral commodities.
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FIG. 10. Table for worldwide survey: Preliminary attempt to classify uranium resources: United
Nations International framework classification for reserves/resources — Solid fuels and mineral
commodities.
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Appendix I and II from:
UN Economic Concen. for Europe: UN International Framework Classification

Reserves/Resources (ENERGYAV.1R.70) 1997

Appendix I

Definitions of Terms to be used in the English Language Version of the United Nations International
Framework Classification for Reserves/Resources — Solid Fuels and Mineral Commodities -

Definitions of Stages of Feasibility Assessment

Miming Report

Feasibility Study

Prefeasibility Study

A Mining Report is understood as the current documentation of the state of
development and exploitation of a deposit during its economic life including
current mining plans. It is generally made by the operator of the mine. The
study takes into consideration the quantity and quality of the minerals
extracted during the reporting time, changes in Economic Viability categories
due to changes in prices and costs, development of relevant technology,
newly imposed environmental or other regulations, and data on exploration
conducted concurrently with mining.

It presents the current status of the deposit, providing a detailed and accurate,
up-to-date statement on the reserves and the remaining resources.

A Feasibility Study assesses in detail the technical soundness and Economic
Viability of a mining project, and serves as the basis for the investment
decision and as a bankable document for project financing. The study
constitutes an audit of all geological, engineering, environmental, legal and
economic information accumulated on the project. Generally, a separate
environmental impact study is required.

Cost data must be reasonably accurate (usually within ±10%), and no further
investigations should be necessary to make the investment decision. The
information basis associated with this level of accuracy comprises the reserve
figures based on the results of Detailed Exploration, technological pilot tests
and capital and operating cost calculations such as quotations of equipment
suppliers.

A Prefeasibility Study provides a preliminary assessment of the Economic
Viability of a deposit and forms the basis for justifying further investigations
(Detailed Exploration and Feasibility Study). It usually follows a successful
exploration campaign, and summarizes all geological, engineering,
environmental, legal and economic information accumulated to date on the
project.
In projects that have reached a relatively advanced stage, the Prefeasibility
Study should have error limits of ± 25%. hi less advanced projects higher
errors are to be expected. Various terms are in use internationally for
Prefeasibility Studies reflecting the actual accuracy level. The data required
to achieve this level of accuracy are reserves/resources figures based on
Detailed and General Exploration, technological tests at laboratory scale and
cost estimates e.g. from catalogues or based on comparable mining
operations.

The Prefeasibility Study addresses the items listed under the Feasibility
Study, although not in as much detail.
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Geological Study A Geological Study is an initial evaluation of Economic Viability. This is
obtained by applying meaningful cut-off values for grade, thickness, depth,
and costs estimated from comparable mining operations.

Economic Viability categories, however, cannot in general be defined from
the Geological Study because of the lack of detail necessary for an Economic
Viability evaluation. The resource quantities estimated may indicate that the
deposit is of intrinsic economic interest, i.e. in the range of economic to
potentially economic.

A Geological Study is generally carried out in the following four main stages:
Reconnaissance, Prospecting, General Exploration and Detailed Exploration
(for definition of each stage see below). The purpose of the Geological Study
is to identify mineralization, to establish continuity, quantity, and quality of a
mineral deposit, and thereby define an investment opportunity.

Definitions of Stages of Geological Study

Reconnaissance A Reconnaissance study identifies areas of enhanced mineral potential on a
regional scale based primarily on results of regional geological studies,
regional geological mapping, airborne and indirect methods, preliminary field
inspection, as well as geological inference and extrapolation. The objective is
to identify mineralized areas worthy of further investigation towards deposit
identification. Estimates of quantities should only be made if sufficient data
are available and when an analogy with known deposits of similar geological
character is possible, and then only within an order of magnitude.

Prospecting is the systematic process of searching for a mineral deposit by
narrowing down areas of promising enhanced mineral potential. The methods
utilized are outcrop identification, geological mapping, and indirect methods
such as geophysical and geochemical studies. Limited trenching, drilling, and
sampling may be carried out. The objective is to identify a deposit which will
be the target for further exploration. Estimates of quantities are inferred,
based on interpretation of geological, geophysical and geochemical results.

General Exploration involves the initial delineation of an identified deposit.
Methods used include surface mapping, widely spaced sampling, trenching
and drilling for preliminary evaluation of mineral quantity and quality
(including mineralogical tests on laboratory scale if required), and limited
interpolation based on indirect methods of investigation. The objective is to
establish the main geological features of a deposit, giving a reasonable
indication of continuity and providing an initial estimate of size, shape,
structure and grade. The degree of accuracy should be sufficient for deciding
whether a Prefeasibility Study and Detailed Exploration are warranted.

Detailed Exploration Detailed Exploration involves the detailed three-dimensional delineation of
a known deposit achieved through sampling, such as from outcrops, trenches,
boreholes, shafts and tunnels. Sampling grids are closely spaced such that
size, shape, structure, grade, and other relevant characteristics of the deposit
are established with a high degree of accuracy. Processing tests involving
bulk sampling may be required. A decision whether to conduct a Feasibility
Study can be made from the information provided by Detailed Exploration.

Prospecting

General Exploration
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Definitions of Economic Viability Categories

Economic Quantities, reported in tonnes/volume with grade/quality, demonstrated by
means of a Prefeasibility Study, Feasibility Study or Mining Report, in order
of increasing accuracy, that justify extraction under the technological,
economic, environmental and other relevant conditions, realistically assumed
at the time of the determination.

The term economic comprises both normal economic and exceptional
economic as defined below. These two subcategories are for optional use on a
national level.

Normal Economic Normal economic reserves are reserves that justify extraction under
competitive market conditions. Thus, the average value of the commodity
mined per year must be such as to satisfy the required return on investment.

Exceptional Economic
(conditional economic) Exceptional (conditional) economic reserves are reserves which at present are

not economic under competitive market conditions. Their exploitation is
made possible through government subsidies and/or other supportive
measures.

Potentially Economic Quantities, reported in tonnes/volume with grade/quality, demonstrated by
means of a Prefeasibility Study, Feasibility Study or Mining Report, in order
of increasing accuracy, not justifying extraction under the technological,
economic, environmental and other relevant conditions, realistically assumed
at the time of the determination, but possibly so in the future.

The term potentially economic comprises both marginal and submarginal as
defined below. These two subcategories are for optional use on a national
level.

Marginal Economic Marginal economic resources are resources which at the time of
determination are not economic, but border on being so. They may become
economic in the near future as a result of changes in technological, economic,
environmental and/or other relevant conditions.

Submarginal Economic Submarginal economic resources are resources that would require a
substantially higher commodity price or a major cost-reducing advance in
technology to render them economic.

Economic to Potentially Economic (intrinsically economic)

Quantities, reported in tonnes/volume with grade/quality, estimated by means
of a Geological Study to be of intrinsic economic interest. Since the
Geological Study includes only a preliminary evaluation of Economic
Viability, no distinction can be made between economic and potentially
economic1. These Resources are therefore said to lie in the range of economic
to potentially economic.

1 Except in the case of low investment mineral commodities like sand, gravel and common clay, where a
distinction between economic and potentially economic can be made.
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Appendix II
Definitions of Mineral Reserve/Resource Terms in the UN

Framework Classification and proposed by CMMI

Terms and Code

Proved Mineral
Reserve (111)

Probable Mineral
Reserve (121+122)

Feasibility Mineral
Resource (211)

Prefeasibility
Mineral Resource
(221 + 222)

Measured Mineral
Resource (331)

UN Framework
Classification

Demonstrated to be
economically mineable
by a Feasibility Study or
actual mining activity
usually undertaken in
areas of Detailed
Exploration.

Demonstrated to be
economically mineable
by a Prefeasibility Study
usually carried out in
areas of Detailed
Exploration and General
Exploration.

Demonstrated to be
potentially economic by
a Feasibility Study or
prior mining activity
usually carried out in
areas of Detailed
Exploration.

Demonstrated to be
potentially economic by
a Prefeasibility Study
usually carried out in
areas of Detailed
Exploration and General
Exploration.

Estimated to be of
intrinsic economic
interest based on
Detailed Exploration
establishing all relevant
characteristics of a
deposit with a high
degree of accuracy.

CMMI Proposal

A Proved Mineral Reserve, stated in terms of
exploitable tonnes/volume and grade/quality
is that part of a Measured Mineral Resource
on which detailed technical and economic
studies have been carried out to demonstrate,
at the time of reporting, that it can justify
exploitation under specific technical and
economic conditions.

A Probable Mineral Reserve, stated in terms
of exploitable tonnes/volume and
grade/quality is that part of a Measured or
Indicated Resource on which sufficient
technical and economic studies have been
carried out to demonstrate, at the time of
reporting, that it can justify exploitation
under appropriate technical and economic
conditions.

See definition of Measured Mineral
Resource.

See definition of Indicated Mineral Resource.

A Measured Mineral Resource is that part of
a Mineral Resource which has been explored,
sampled and tested through appropriate
exploration techniques at locations such as
outcrops, trenches, pits, workings and drill
holes which are spaced closely enough to
confirm geological continuity and from
which collection of detailed reliable data
allows tonnage/ volume, densities, size,
shape, physical characteristics, quality and
mineral
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Indicated Mineral
Resource (332)

Inferred Mineral
Resource (333)

Estimated to be of
intrinsic economic
interest based on General
Exploration establishing
the main geological
features of a deposit
providing an initial
estimate of size, shape,
structure and grade.

Estimated to be of
intrinsic economic
interest based on
Prospecting having the
objective to identify a
deposit. Estimates of
quantities are inferred,
based on outcrop
identification, geological
mapping, indirect
methods and limited
sampling.

content to be estimated with a high level of
certainty.

This category requires a high level of
confidence in and understanding of geology
and controls of the occurrence.

An Indicated Mineral Resource is that part of
a Mineral Resource which has been explored,
sampled and tested through appropriate
exploration techniques at locations such as
outcrops, trenches, pits, workings and drill
holes which are too widely spaced or
inappropriately spaced to confirm geological
continuity but which are spaced closely
enough to assume geological continuity and
from which collection of reliable data allows
tonnage/volume, densities, size, shape,
physical characteristics, quantity and mineral
content to be estimated with a reasonable
level of confidence, but not a high degree of
certainty.

An Indicated Mineral Resource is estimated
with less certainty and lower level of
confidence than for a Measured Mineral
Resource, but will be more reliable than for
an Inferred Mineral Resource.

Confidence in the estimate is such as to allow
the application of technical, economic and
financial parameters and to enable an
evaluation of economic viability.

An Inferred Mineral Resource is that part of
a Mineral Resource inferred from geological
evidence and assumed but not verified
continuity, where information gathered
through appropriate exploration techniques
from locations such as outcrops, trenches,
pits, workings and drill holes is limited or of
uncertain quality and reliability but on the
basis of which tonnage/volume, quality and
mineral content can be estimated with a low
degree of certainty and low level of
confidence.

The level of confidence associated with an
Inferred Mineral Resource is lower than that
for an Indicated Mineral Resource.
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Reconnaissance
Minerai Resource
(334)

Based on
Reconnaissance, having
the objective to identify
areas of enhanced
mineral potential.
Estimates of quantities
should only be made if
sufficient data are
available and when an
analogy with known
deposits of similar
geological character is
possible and then only
within an order of
magnitude.

This category is intended to cover situations
where a mineral occurrence has been
identified and limited measurement and
sampling completed but where the data are
insufficient to allow the geological
framework and/or continuity of
mineralisation to be confidently interpreted.
It should not necessarily be assumed that
all/or part of an Inferred Mineral Resource
will be upgraded to an Indicated or Measured
Resource by continued exploration. Caution
should be exercised if this category is
considered in preliminary technical and
economic studies.

Because of the low level of confidence and
reliability of this category, Inferred Mineral
Resources should not be combined with
Measured Mineral Resources and Indicated
Mineral Resources.

The term Exploration Information is broadly
equivalent to the IMM term Mineral
Potential, which is defined as follows:
Mineral Potential describes a body of rock or
mineralisation or other material or an area for
which evidence exists to suggest that it is
worthy of investigation but to which neither
volume, tonnage nor grade shall be assigned.

Definition of Occurrences

The term Occurrence is used with two different meanings as defined below:

Uneconomic Uneconomic Occurrence — Materials of estimated quantity, that are too low in
Occurrence grade or for other reasons are not considered potentially economic. Thus,

Uneconomic Occurrence is not part of a Mineral Resource. If quantity and
quality are considered worthy of reporting, it should be recognized that an
Uneconomic Occurrence cannot be exploited without major technological
and/or economic changes, which are not currently predictable.

Mineral A Mineral Occurrence is an indication of mineralization, that is worthy of
Occurrence further investigation. The term Mineral Occurrence does not imply any measure

of volume/tonnage or grade/quality and is thus not part of a Mineral Resource.
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