12.9 a
T1.1 i, ii

An Independent Mineral Asset Valuation
Report on the Weltevreden and
Jeanette Gold Projects,
Free State Province, South Africa

Effective Date: 19 March 2010
Minxcon Reference: M10-21
Competent Valuator:
NJ Odendaal (Director Minxcon): B.Sc. (Geol.), B.Sc. (Min. Econ.),
M.Sc. (Min. Eng.), Pr. Sci. Nat., FSAIMM, MGSSA, MAusIMM.
Competent Person:
CJ Muller (Director Minxcon): B.Sc. (Hons) (Geol.), Pr. Sci. Nat.

Suite 5, Coldstream Office Park
Cnr Hendrik Potgieter & Van Staden Streets
Little Falls, Roodepoort, South Africa
Tel: +27 11 958 2899

│ Fax: +27 958 2105
www.minxcon.co.za

Directors: NJ Odendaal, D Van Heerden, C Muller
Registration No. 2004/029587/07

Mineral Asset Valuation Report on the Weltevreden and Jeanette Gold Projects

i

DISCLAIMER AND RISKS
This Report was prepared by Minxcon (Pty) Ltd (“Minxcon”). In the preparation of the report, Minxcon has
utilised information relating to operational methods and expectations provided to them by various
sources. Where possible, Minxcon has verified this information from independent sources after making due
enquiry of all material issues that are required in order to comply with the requirements of the SAMREC
Code. Minxcon and its directors accept no liability for any losses arising from reliance upon the
information presented in this report.

OPERATIONAL RISKS
The business of mining and mineral exploration, development and production by their nature contain
significant operational risks. The business depends upon, amongst other things, successful prospecting
programmes and competent management. Profitability and asset values can be affected by unforeseen
changes in operating circumstances and technical issues.

POLITICAL AND ECONOMIC RISK
Factors such as political and industrial disruption, currency fluctuation and interest rates could have an
impact on future operations, and potential revenue streams can also be affected by these factors. The
majority of these factors are, and will be, beyond the control of any operating entity.
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1 EXECUTIVE SUMMARY
Minxcon (Pty) Ltd (“Minxcon”) was commissioned by Rand Gold and Exploration Company Limited
(“Randgold”) to provide an Independent Mineral Asset Valuation Report on the mineral assets of the
Weltevreden and Jeanette Gold Projects, located near the town of Odendaalsrus, Free State Province,
South Africa. The Report is fully compliant with the South African Code for the Reporting of Exploration
Results, Mineral Resources and Mineral Reserves (“the SAMREC Code”), the South African Code for the
Reporting of Mineral Asset Valuation (“the SAMVAL Code”) and Section 12 of the JSE listing requirements,
with the exception of sections pertaining to developed operations as this Project is still in the exploration
phase. The Competent Person of the Valuation Report deems this summary to be a true reflection of the
content of the full Report.
The Projects are regarded as
exploration targets and no Mineral
Resources have been delineated
across either interest.

T1.2 i
SV T1.1
12.9 h i

12.9 h xi
12.9 h ix
12.9 h iii

The
Weltevreden
Project
comprises an area of 272 ha of
portions 10 through 13 and RE of
portion 5 of the farm Leeuwbosch
285, as well as the farm
Kutlwanong 451. The Jeanette
Prospecting
Area
comprises
contiguous portions of the farms
Buitendachshoop 122, Emmanuel
433 and Weltevreden 59, with
mineral rights extending for around 1,028 ha.
The areas of interest are located in the Free State Goldfield of the Witwatersrand Basin, with adjacent
gold mines including the defunct Jeanette Mine and Harmony‟s producing Tshepong Mine. The placers of
primary economic interest at the Weltevreden Project are the Basal Reef, and at the Jeanette Areas are
the Basal and A Reefs, respectively.
Randgold (or subsidiaries of Randgold) currently hold Prospecting Rights for the Project Areas known as
Weltevreden and Jeanette. A legal review report by the Company‟s attorneys (Esme Ferreira Attorneys)
has highlighted key risks with regards to these Rights. Minxcon have reviewed the risks and are satisfied
that security of legal tenure for the Projects is of an acceptable level. No physical exploration activities
have been conducted by Randgold to date, and accordingly the environment has not been impacted.
For the Weltevreden Project, proposed further work will include a vibrosies seismic survey to delineate
ore bodies, as envisaged in the Prospecting Works Programme (“PWP”). If deemed necessary, a drilling
programme will be initiated and further down-hole geophysical surveys will be conducted. The estimated
total funding requirement is ZAR625,000 without the drilling campaign, and ZAR3,503,000 with drilling.

12.9 h ii
T1.2 i

12.9 h v

12.9 h iv
12.9 h
viii

12.9 h vi

No further invasive exploration needs to be conducted for the Jeanette area. Existing data from
surrounding areas will be consolidated and extrapolated. Total expenditure including legal fees, data
analyses and negotiations is estimated at ZAR589,000.
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No account of any modifying factors such as mining methods, metallurgical treatment processes and 12.9 h vii
parameters, taxation, socio-economic, marketing or political factors have been taken into account.
VALUATION OF THE PROJECTS
The two project areas do not have any estimated Mineral Resources; hence the Project was valued using a
value per hectare.
A sample of Witwatersrand gold transactions that took place in South Africa was taken from the bigger
population of transactions and analysed. The upper value of these transactions included projects with
infrastructure. Minxcon derived a ZAR/ha value closer to the lower end of the spectrum. Whilst the
Jeanette exploration is adjacent to the defunct Jeanette mine, Weltevreden is isolated and will likely
attract no interest and low value.
12.9 h xii

Approach
Weltevreden
Jeanette
Total

Total
Ha
272
1028
1300

MINERAL ASSET VALUATION
Lower
Mean
Upper
Lower Value
Price
Vaue
Price
R/ha
R 2,517 R 17,867 R 37,662
R 684
R 17,867 R 25,000 R 37,662
R 18,367
R 14,655 R 23,508 R 37,662
R 19,052

Fair Value

Upper Value

ZAR'000
R 4,860
R 25,700
R 30,560

R 10,244
R 38,717
R 48,961

The business of mining and mineral exploration, development and production by their nature contain
significant operational risks. The business depends upon, amongst other things, successful prospecting 12.9 h x
programmes and competent management. Profitability and asset values can be affected by unforeseen
changes in operating circumstances and technical issues. Factors such as political and industrial
disruption, currency fluctuation and interest rates could have an impact on future operations, and
potential revenue streams can also be affected by these factors. The majority of these factors are, and
will be, beyond the control of any operating entity.
CONCLUSIONS
Minxcon have reached the following conclusions regarding the Weltevreden and Jeanette Projects:

The mineralised reefs of economic interest at the Project Areas are the Basal and A Reefs;



The geology of the area is structurally complex;



Weltevreden is small in size and Jeanette is medium sized. Both deposits are too small to be
mined on a stand-alone basis;



Weltevreden is isolated and will likely attract no interest and a low value;



The valuation range for both the Jeanette and Weltevreden projects was established at between
ZAR 19.052 million and ZAR 48.961 million respectively; with a “fair” value of ZAR 30.560 million.
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2 INTRODUCTION AND SCOPE
Minxcon (Pty) Ltd (“Minxcon”) was commissioned by Randgold and Exploration Company Limited
(“Randgold”) to compile an Independent Mineral Asset Valuation Report (“the Report”) on the mineral
assets of the Weltevreden Gold Project (“Weltevreden” or “Weltevreden Project”) and Jeanette Gold
Project (“Jeanette” or “Jeanette Project”), located northwest of the town of Odendaalsrus, Free State
Province, South Africa. Both project areas are regarded as exploration targets as no formal exploration
work has been carried out on the properties comprising the project areas.

SV T1.2
T1.1 ii

Minxcon is independent of the issuer.

12.9 c

2.1 Scope of the Report
The scope of work is to complete a mineral asset valuation of the Weltevreden and Jeanette projects. This
Report has been compiled in accordance with the South African Code for the Reporting of Exploration
Results, Mineral Resources and Mineral Reserves (“the SAMREC Code”) and the South African Code for the
Reporting of Mineral Asset Valuation (“the SAMVAL Code”).
In order to describe the mineral assets in accordance with the JSE Listings Requirements, Section 12.9,
the information recorded on each property was compiled according to a checklist that incorporated the
compliance reporting requirements for the SAMREC Code, prepared under the auspices of the South
African Institute of Mining and Metallurgy (“SAIMM”). The checklist is attached as Appendix 1 to this
Report.
The corporate structure of the Jeanette Project is illustrated in the diagram below:Figure 1: Corporate Structure of Randgold

The following persons are listed on the register of Directors of Randgold:

Mr Marais Steyn;



Mr David Chaim Kovarsky;



Ms Mosehoa Brenda Madumise; and



Mr John Hulme Scholes.
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None of the directors has or had any direct or indirect interest, beneficial or non-beneficial in the
Weltevreden or Jeanette projects.

12.8 b

2.2 Competent Persons’ Declaration
In the preparation of the report, Minxcon has utilised technical information as provided by Randgold and
its affiliates.
In the execution of our mandate, Minxcon has reviewed information concerning:

The strategic location of the properties relative to existing operating mines and advanced
projects, known mineral occurrences, exploration or project development activities and
infrastructure; and



The geological setting and general exploitability of the properties.

Further:

Minxcon has not sought independent legal opinion on the effective rights and obligations of
Randgold and have used the shareholding structure provided by Randgold;



Minxcon did not perform a full scale due diligence on the available information and Minxcon and
its directors accept no liability for any losses arising from reliance upon the information
presented in this report.

Minxcon is an independent advisory company. Its consultants have had extensive experience in preparing
technical and economic advisors‟ and valuation reports for mining and exploration companies. Neither
Minxcon nor its staff have any interest capable of affecting its ability to give an unbiased opinion, and will
not receive any pecuniary or other benefits in connection with this assignment, other than normal
consulting fees.

3 IDENTITY OF TENURE
3.1 Project Description and Location
The Weltevreden and Jeanette target areas are located some 3.5 km apart near the town of Odendaalsrus
in the Free State Province of South Africa (Figure 2).
The Weltevreden Project comprises the farm Kutlwanong 451 and RE of portion 5 and portions 10 to 13 of
the farm Leeuwbosch 285. Kultwanong is a residential township while the latter portions have been
proclaimed as an extension to it.
The Jeanette Prospecting Area lies to the east of the old Jeanette Mine and comprises contiguous portions
of the farms Buitendachshoop 122, Emmanuel 433 and Weltevreden 59. Land use is non-commercial,
dedicated primarily to maize farming and minor cattle farming.
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Figure 2: General Location of the Weltevreden and Jeanette Project Areas in South Africa

3.1.1

Access and Infrastructure

At present there is no direct road access to the Weltevreden Project Area, but a well-maintained main tar
road (R34) between the towns of Odendaalsrus and Welkom passes by. The main electric railway line in
this area is the Bloemfontein–Virginia-Johannesburg line, and an airport and 13 airstrips are situated in the
area. Power supply to the general area is supplied by ESKOM, and Sedibeng Water supplies water mainly
from the Vaal River.
No major infrastructure is currently developed on the Weltevreden Project farms, although a power line
runs along the eastern boundary, as shown in Figure 3. The prospecting area is flat grassland at present,
with limited agricultural activity.
Infrastructure on the farms comprising the Jeanette Project is limited. A marshy area exists on the
Weltevreden farm, which can make access difficult in wet weather. The farms extent and limited bird life
does not qualify it as a wetland worthy of special consideration. The town of Odendaalsrus lies to the
south of the area, access being by a gravel road in reasonable condition.
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Topography and Climate

T1.6 i

The Free State experiences a continental climate, characterised by warm to hot summers and cool to cold
winters. The project areas can experience snowfalls in the winter months. The area receives summer
rainfall. The climatic conditions are not excessively extreme and mining operations could continue
throughout the year.
The surface topography of the area surrounding Welkom is characterised by gently undulating plains. The
Weltevreden and Jeanette interests lie on relatively flat land at an elevation of about 1,330 m above sea
level.
3.1.3

Adjacent Properties

The Weltevreden Prospecting Area adjoins Harmony‟s Tshepong Gold Mine. Harmony holds mining rights to
an extensive area to the south of the Weltevreden Project.
The Jeanette Project neighbours the defunct Jeanette Mine. This mine was opened by Free State
Development and Investment Corporation (“FSD”) in the early days of interest in the Free State
Goldfields, but technical difficulties led to early closure.

3.2 Prospecting Rights
The status of the relevant Prospecting Rights held by Randgold were documented in a report compiled by T1.7 i
Esme Ferreira Attorneys, entitles “Legal Status Of Prospecting Rights Held By Randgold & Exploration
Company Limited”, dated 22 February 2010. Minxcon have relied on this report for the legal tenure of
each of the Weltevreden and Jeanette Projects and the table below details the Prospecting Rights in
terms of the Minerals and Petroleum Resources Development Act 28 of 2002 (“MPRDA”), for each of the
projects:Table 1: Prospecting Rights for the Weltevreden and Jeanette Projects
Project

Weltevreden

Jeanette

Farm Name
Leeuwbosch 285 (Re
Ptn 5, Ptn 10, Ptn 11,
Ptn 12 and Ptn 13)
Ktlwa-Nong 451
Buitendachs Hoop 122
Emmanuel 433
Weltevreden 59

PR Number

Applicable
Minerals

Holding
Company

Effective
Date

Expiry
Date

FS30/5/1/1/2/737
PR

Gold ore,
Silver ore
and
Uranium.

Randgold and
Exploration
Company
Limited

17 February
2010

16
February
2014

FS30/5/1/1/2/709
PR

Gold ore,
Silver ore
and
Uranium.

Free State
Development
and Investment
Corporation
Limited

4 July 2009

3 July 2014

The Weltevreden Prospecting Right covers an area of 272.0664 ha, and the Jeanette Prospecting Right
covers an area of 1,028.7059 ha. Both Prospecting Rights have been executed and registered.

3.3 Surface Rights

T1.7 i

Randgold does not hold the surface rights to the Project Area.
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3.4 Property Boundaries and Survey Certificates
The farms relating to the Project area can be located on Government 1:50,000 Topo-cadastral sheets
(March 2005):

2726DC Odendaalsrus; and



2726DD Riebeeckstad.

The Prospecting Right areas were determined as per relevant surveyor general diagrams.

3.5 Environmental Aspects

T5.2 i, ii

For both the Weltevreden and Jeanette Project Areas, the Environmental Management Programme
(“EMP”) reports have not yet been submitted to the relevant regional department of the Department of
Mineral Resources (“DMR”) and executed. An amendment to the Jeanette EMP has been made, but has yet
to be re-registered with the DMR.

3.6 Agreements
T1.7 ii

FSD held extensive mineral rights, acquired during 1945 to 1949, subsequently relinquishing the majority
through mine lease agreements. The current Prospecting Right for Jeanette is held as part of negotiations
with Taung Gold Limited (“Taung”) with a view to consolidating a sufficient area to justify future mining.
There are currently no contractual agreements in place relating to the Weltevreden and Jeanette Project
Areas.

3.7 Summary of Legal Aspects and Tenure

12.8 d, e

There are no legal proceedings that may influence the rights to explore for minerals. The tenure is T1.7 iii,
iv
considered to be secure.
T5.1 i

The Weltevreden Prospecting Right has been notarially executed on 17 February 2010; however Randgold
is not in possession of this executed right as the map required in terms of section 42 of the MPRDA was not
submitted to the DMR at the time of the notarial execution. Randgold is in the process of finalising the
map, which shall be forwarded to the DMR shortly and where after this Prospecting Right shall be
registered at the Mineral and Petroleum Titles Registration Office (“MTO”).
The amended EMP for the Jeanette Project has not as yet been submitted to the DMR.
The Competent Person is satisfied with the status of all legal aspects.

4 HISTORY AND FUTURE EXPLORATION
Twenty historical boreholes have been drilled by external companies at various times within the Jeanette
Project boundaries, with a total of 39 holes in the general vicinity. The details and results of relevant
campaigns have not been made available to Minxcon.
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4.1 Current Exploration
No active fieldwork has been undertaken by Randgold on the prospecting areas of either Weltevreden or
Jeanette. Currently, only desktop studies have been implemented.

4.2 Further Work
For the Weltevreden Project, proposed further work will include a vibroseis seismic survey to delineate
ore bodies, as envisaged in the Prospecting Works Programme (“PWP”). If deemed necessary, a drilling
programme will be initiated and further down-hole geophysical surveys will be conducted. The estimated
total funding requirement, as per Randgold, is ZAR625,000 without the drilling campaign. Taking into
consideration initiation of drilling, the proposed expenditure rises to ZAR3,503,000.
Randgold is of the opinion, as per the PWP for Jeanette, that no further invasive exploration need to be
conducted for the Jeanette area. They are satisfied that analysis and extrapolation of available data from
surrounding projects is sufficient for Mineral Resource delineation. Total expenditure for future work on
the Jeanette Project, including independent data analyses, is estimated at ZAR589,000.

5 GEOLOGICAL SETTING

T4.1
SV T1.5

5.1 Regional Geology

T4.1 i

The Witwatersrand Basin (Figure 4) is the largest known gold province in the world and the deposits have
now been worked for well over 100 years. Gold is produced from seven goldfields within the basin, mainly
from conglomerate horizons of the Witwatersrand, Ventersdorp and Transvaal Supergroups. The Free
State Gold Field, where the Weltevreden and Jeanette Projects are located, is one of these goldfields,
and is situated on the south-western edge of the Witwatersrand Basin, some 200 km west of
Johannesburg.
The Witwatersrand Supergroup is underlain by an Archaean (>3.1 Ga) granite-greenstone basement and
the 3.086–3.074 Ma Dominion Group. It is unconformably overlain by rocks of the Ventersdorp (2.7 Ga),
Transvaal (2.6 Ga) and Karoo (302-180 Ma) Supergroups. The Witwatersrand Supergroup is divided into
two groups, the West and Central Rand Groups. The reefs that occur at the two Projects occur within the
Central Rand Group (“CRG”).
The main gold producing reefs within the Free State Goldfield are the Basal (Steyn) Reef and the Leader
Reef, as well as the Eldorado Reefs. The Leader Reef is located approximately 60m below the A and B
Reefs. The B Reef is generally the economically important of the A and B Reefs. The economic reef of
importance on the Weltevreden Project is the Basal Reef, whereas on the Jeanette Project the economic
reefs are the Basal and A Reefs.
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Figure 4: Regional Geology of the Witwatersrand Basin
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5.2 Local Geology
The area is overlain by shales with minor sandstones of the Karoo Sequence that cover the area to a depth
of between 200 and 400 m. The Jeanette Project is specifically underlain by the Volksrust Formation, Ecca
Group of the Karoo Supergroup, as well as locally the Bothaville Formation of the Ventersdorp Supergroup.
Older Ventersdorp Supergroup and Witwatersrand Supergroup strata are located in faulted blocks below
the Karoo. The Central Rand Group (of the Witwatersrand Supergroup) that is of economic importance in
this study is demarcated to the east by the north-northeast trending Ventersburg Fault, which places it in
juxtaposition to the West Rand Group of the Witwatersrand Supergroup. Westwards the Klipriviersberg
Lava Formation and younger members of the Ventersdorp Supergroup overlie the Central Rand Group.
Figure 5: Stratigraphic Column of the Witwatersrand Basin in the Welkom Area
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5.3 Project Geology
Of all the gold bearing reef horizons mined in the Free State Goldfield, only the Basal (or Steyn) Reef and
the A Reef are deemed of economic importance in the Jeanette Project area and are deemed to have
significant gold content. The Basal Reef is situated at the top of the Welkom Formation. The gold bearing
reef horizons of importance on the Weltevreden Project are from the base upwards, the Basal Reef, the
Leader Reef, the B-Reef, the A-Reef and the Elsburg/VS5 Reefs. Figure 6 illustrates a generalised crosssection across the Free State Goldfield.
Figure 6: Generalised Cross-Section across the Free State Goldfield

The Basal Reef represents a fluvial system in which deposition and reworking of the sediments occurred in
a braided stream environment, which cut down into the large fans of the Welkom Formation. In general,
the gold is typically associated with the mid-fan conglomerates and the high grade mineralization is
associated with scour surfaces and/or coarse-grained material (Anhaeusser, 1998).
The Jeanette Project area is affected by several large structures as seen in Figure 7, whereas, the
Weltevreden Project is not affected to a large degree.
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Weltevreden & Jeanette Projects:
The following paragraphs were sourced from the Venmyn Rand (Pty) Ltd report on the mineral assets of
the neighbouring Taung project, 2009:Within the portion of the Free State Gold Field in which both the Jeanette Project area, the bordering
Jeanette Gold Mine and the Weltevreden project are located, the regional area is situated in a graben
bounded by the Border Fault in the west and the De Bron Horst in the east. The dominant structural
feature of the area is the Dagbreek Fault which strikes approximately north-south. The Central Rand
Group stratigraphy dips to the west and is interrupted predominantly by north striking faults. The
average dips in the region are between 9o to 27o with the structures steepening the dips locally.
The depth of the Basal Reef on the western side of the Dagbreek Fault is in the order of 1,200 to 2,000 m
below surface. Within the project area, it is estimated that the depth of the Basal Reef varies between
800 to 1,800 m.
Within the Weltevreden - Tsepong - Jeanette area, the B Reef is typically situated approximately 140
metres above the Basal Reef. The Basal Reef is characterised by the „Black Chert Facies‟, which is
typically a thin conglomerate / grit with an abundance of black chert pebbles. Within the stratigraphic
unit containing the Basal Reef, is the relatively incompetent Khaki Shale which overlies the basal quartzite
in the upper portions of the Basal Reef. Typically, where the thickness of the Basal Quartzite is less than
0.6 m; mining dilution increases dramatically due to the incompetent hanging wall related to the Khaki
Shale. The Khaki Shale has thickness ranging up to 0.26 m, the average being in the range of 0.80 – 0.15
m. The Basal Reef has shallow dips on average typically towards the east. Mineralization is contained
typically within broad pay shoots that trend east-southeast.
The Basal Reef occurs at the base of the Harmony Formation and is a typical placer reef. Clast sizes vary
from 16 mm to 20 mm and the thickness of the reef generally ranges from 14 cm to 60 cm. The basal
contact unconformably overlies the Welkom Formation. Gold grades can be extremely high but due to the
very thin nature of the Basal Reef dilution is necessary during mining in order to access the reef. The
Basal Reef can be summarised as an orthoquartzite overlying a poorly developed conglomerate; the typical
thickness ranges between 5 to 80 cm, the average being around 20 cm. The Basal Reef in the Project area
comprises two dominant facies which are believed to host the economic mineralization; the Black Chert
Facies in the south, and the Melkkraal Facies in the north.
The grades of the Basal Reef in the areas in the regional vicinity of the prospecting rights area can be T8 iii
particularly high grade (in excess of 25 g/t); however, due to the thin nature of the reef the gold content
(cm.g/t) is low. The thin nature of the reef results in mining dilution from the extraction of the reef and a
lower the recovered grade. In addition, it is noted that the high grades are often associated with carbon
on the basal contacts.
Within the mines and areas surrounding the Project areas, an extensive array of information is available
with regard to the gold grades of the various prospective economic horizons. It has been established by
Randgold, that in excess of twenty geological boreholes have been drilled in the area surrounding the
prospecting rights areas. To the authors‟ knowledge, no detailed analysis as to the potential grades of the
prospective economic horizons currently exists.
The Leader Reef Zone quartzites and conglomerates culminate in the Leader Reef at its base and
represent the lower half of the Dagbreek Formation. It is generally an oligomictic small- to mediumpebble conglomerate lying unconformably on the underlying Harmony Formation. The Leader Reef is not
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well developed in the Prospecting Rights area and most of the mining on this reef is confined to the areas
further south. The most northerly mining on the Leader Reef occurs in the southern half of the
Matjhabeng Gold Mine. In the project area grades of 0.5 g/t to 3.6 g/t can be anticipated, however, due
to the thin nature of the reef the gold content is low.
Above the quartzites the Dagbreek Formation terminates in the Upper Shale Marker (Booysens Shale
Member) which is overlain by the Kimberley Reefs with the B-Reef at its base. The Upper Shale Marker can
locally attain thicknesses of up to 100 m but is generally about a third that thickness. It grades downwards
into the Doornkop Quartzite.
The B Reef is generally a well-mineralised, polymictic, small- to medium- pebble conglomerate and is
considered the second most prospective reef in the area. It unconformably truncates the Upper Shale
Marker. While it is channelised, it is relatively consistent in occurrence and often contains good gold and
uranium mineralisation. This also leads to localized high grades which do not continue beyond the
channels. The B-Reef is stoped on President Steyn Gold Mine. Drilling of the B-Reef further north on
President Steyn Gold Mine suggests that the channel could possibly be prospective in the project area. The
B Reef is located in the Spes Bona Formation. The B Reef grades range between 1 g/t to 40 g/t typically
over a channel width of 170 cm.
The A Reef is found at the base of the Earl's Court Member. It overlies the quartzites and the
conglomerates of the Big Pebble Conglomerate. The A Reef in this region is hosted by the Aandenk
Formation of the Central Rand Group. It is typically noted as a multiple pebble supported tabular ore body
with interlayered argillaceous, coarse-grade immature quartzites, typical of a braided stream
environment. The individual conglomerates are typically lenticular and discontinuous in nature. The A
Reef is enriched with pyrite, with a positive correlation between the gold and pyrite typically along the
basal contact of the conglomerate. The gold is generally restricted to the channelized areas. The A Reef is
generally placer comprised of one or more placers with an oligomictic basal conglomerate. In the project
area this reef is not considered to be of economic significance although very high grades may be found
locally. The A Reef and B Reef Package and their associated quartzites form what is known as the
Aandenk Formation of Kimberley age.
The overlying sediments are of Elsburg age and the basal conglomerate is the Elsburg Basal conglomerate
(EBC).
The Elsburg Reefs (Eldorado Formation) are generally not economic in the project area. Towards the west
along the Border Fault Zone the Elsburg Reefs are mined specifically within the Target South and North
Gold Mines. The basal placer of the Elsburg Reefs is locally known as the VS5 and is typically low grade
(<2.0 g/t) and thin (~50 cm).
On the bordering Jeanette Gold Mine it is reported that the uranium/gold ratio is approximately 30
(Venmyn, 2009).
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6 MINERAL RESOURCES

SV T 1.6
T4.1

No Mineral Resources were estimated for either exploration targets.

7 MODIFYING FACTORS
No account of any modifying factors such as mining methods, metallurgical treatment processes and
parameters, taxation, socio-economic, marketing or political factors have been taken into account.

8 VALUATION APPROACHES

SV T1.7
T5.4
T5.5

SV T1.8

The methodologies used in valuing a mineral asset differ depending on the developmental stage of the
project i.e. exploration, development and production properties.

T5.7

The following three valuation approaches are internationally accepted methods of valuing mineral
projects, as illustrated in Table 2 and summarised below:

Cost Approach: used to value early stage exploration properties and which relies on the
historical and future exploration expenditure;



Market Approach: used to value exploration and development properties and which is based on
the relative comparisons of similar properties for which a transaction is available in the public
domain. The market approach relies on the principle of “willing buyer, willing seller” and
requires that the amount obtainable from the sale of the mineral asset is determined as if in an
arm‟s length transaction; and



Cash Flow Approach: used to value development and production properties and relies on the
“value in use” principle and requires determination of the present value of future cash flows
over the useful life of the mineral asset.

Table 2: Acceptable Methods of Mineral Project Valuation
PROPERTIES
VALUATION
APPROACH

EXPLORATION

DEVELOPMENT

PRODUCTION

ECONOMICALLY
VIABLE

NOT VIABLE

DEFUNCT

Cash Flow

Not generally
used

Widely used

Widely used

Widely used

Not generally
used

Not generally
used

Market

Widely used

Less widely used

Quite widely used

Widely used

Widely used

Cost

Quite widely
used

Not generally used

Not generally used

Less widely
used

Quite widely
used

Quite widely
used
Not generally
used

The selection of an appropriate valuation approach is dependent on the availability of information on the
property. Minxcon used the two approaches that are applied primarily to exploration properties, namely
the Market and Cost Approach.

8.1 Market Approach
The market approach relies on the principle of “willing buyer, willing seller” and requires that the amount
obtainable from the sale of the asset is determined as if in an arm‟s length transaction.
The valuation method requires comparison with relatively recent transactions of assets that have similar
characteristics to those of the asset being valued. It is generally based upon a monetary value per unit of
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resource (where available) or per unit of defined mineralisation. The comparable transaction method uses
the transaction price of comparable assets to establish a value for the specific asset to be valued. The
difficulty of this approach in the mining industry is that there are no true comparables, since each asset is
unique with respect to key factors such as geology, mineralisation, costs, stage of exploration and
infrastructure. In addition, there are normally relatively few transactions for mineral assets. The
movements in the mineral price and the USD/ZAR exchange rate are also reflected in the range of values
when resources are evaluated on a USD/oz basis.
An alternative market approach is to determine the monetary value per hectare (MVH) using relatively
recent transactions of assets that have similar characteristics to those assets being valued.

9 VALUATION DATE

SV T1.9

The effective date of the valuation is 19 March 2010 while the effective date of the Report stands at 19
March 2010. Thus, no material changes to the valuation have occurred.

10 VALUATION SUMMARY AND CONCLUSIONS
10.1 Principle Project Risk
The following table summarises the projects risks:Table 3: Principle Risk – Jeanette and Weltevreden Project
PRINCIPLE RISK
Depth
Scale of Project (Resource)
Mining/ Process Method
Infrastructure
Data Quality

Title/Ownership

Geological Complexity

Deposit type
Stage of development
Strategic
Ability to increase resource

COMMENT
The depth of the Basal Reef on the western side of the Dagbreek Fault is in the
order of 1,200 to 2,000 m below surface. Within the project area, it is estimated
that the depth of the Basal Reef varies between 800 to 1,800 m.
Weltevreden is small in size and Jeanette is medium sized. Both deposits are too
small to be mined on a stand-alone basis
Conventional Underground
No current infrastructure exists and Minxcon is not aware of any mining that took
place on the two properties. The Jeanette mine, bordering the projects to the
north was discontinued
No resources are available on the properties.
The prospecting right are held by Randgold and Exploration (Weltevreden) and
Free State Development and Investment Corporation (Jeanette), with respective
expiry dates of 16 Feb 2014 and 3 July 2014. There are no legal proceedings that
may influence the rights to explore for minerals (See Appendix 5). The tenure is
considered to be secure, except for the Environmental Management Programme
(“EMP”) reports which have not yet been submitted to the relevant regional
department of the Department of Mineral Resources
The Jeanette Project area is affected by several large structures, whereas, the
Weltevreden Project is not affected to a large degree. the regional area is situated
in a graben bounded by the Border Fault in the west and the De Bron Horst in the
east. The dominant structural feature of the area is the Dagbreek Fault which
strikes approximately north-south. The grades of the Basal Reef in the areas in
the regional vicinity of the prospecting rights area can be particularly high grade
(in excess of 25 g/t); however, due to the thin nature of the reef the gold content
(cm.g/t) is lowered. In addition, due to the thin nature of the reef, dilution from the
extraction of the reef further lowers the recovered grade. In addition, it is noted
that the high grades are often associated with carbon on the basal contacts.
Witwatersrand gold field
Early stage exploration
Neutral
No Resource exists

Prepared by Minxcon (Pty) Ltd

SV T1.10

Mineral Asset Valuation Report on the Weltevreden and Jeanette Gold Projects

19

10.2 Valuations of the Weltevreden and Jeanette Projects
10.2.1 Market Approach
The two project areas do not have any estimated Mineral Resources, hence the Project was valued using a
value per hectare.
A sample of Witwatersrand gold transactions was taken from the bigger population of transactions and
analysed. The upper value of these transaction included projects with infrastructure. Minxcon derived a
R/ha value closer to the lower end of the spectrum as illustrated in Table 4. Whilst the Jeanette
exploration project is adjacent to the defunct Jeanette Mine, Weltevreden is isolated and will likely
attract no interest or value.
Table 4: Jeanette and Weltevreden Mineral Assets Valuation based on Comparative Analysis
Approach
Weltevreden
Jeanette
Total

Total
Ha
272
1028
1300

Lower
Price
R 2,517
R 17,867
R 14,655

Mean
Vaue
R/ha
R 17,867
R 25,000
R 23,508

Upper
Price
R 37,662
R 37,662
R 37,662

Lower Value

Fair Value

Upper Value

R 684
R 18,367
R 19,052

ZAR'000
R 4,860
R 25,700
R 30,560

R 10,244
R 38,717
R 48,961

The upper and lower valuation range was established at between ZAR 19.052 million and ZAR 48.961 million
respectively; with a “fair” value of ZAR 30.560 million.The above valuation represents a total value for the
Weltevreden and Jeanette project areas.

11 SOURCES OF INFORMATION

SV T1.11

The following references were used in the compilation of this Mineral Asset Valuation Report:Date

Author

2009

Venmyn Rand (Pty) Ltd

2008 (December)

Randgold

2008 (October)

Randgold

1998

Anhaeusser

Title
National Instrument 43-101 Technical Report
on the South African Mineral Assets of Taung
Gold Limited
Prospecting Works Programme – the
Weltevreden Project
Prospecting Works Programme – The Jeanette
Project
Mineral Resources of South Africa

12 PREVIOUS VALUATION

SV T1.12

Minxcon is not aware of any previous valuation.
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13 COMPETENT PERSONS AND OTHER EXPERTS
The authors of this Report are members in good standing of appropriate professional institutions. The
qualifications and professional registrations of the competent persons who have contributed to this
evaluation are provided at the end of this report. The following persons made contributions to this report,
and are qualified persons, as defined in SAMREC, SAMVAL and NI 43-101*:Competent Valuator - Johan Odendaal (Director, Minxcon): B.Sc. (Geol.), B.Sc. (Hons) (Min. Econ.), M.Sc.
(Min. Eng.), Pr. Sci. Nat. 400024/04, FSAIMM, MGSSA, MAusIMM.
Johan Odendaal has 22 years experience in the mining and financial industry and 7 years as independent
mining consultant specialising in the valuation of Mining Projects and Companies. He commands a wide
range of knowledge on both the local and international mining companies. As a former employee of Merrill
Lynch, he was actively involved in advising mining companies and investment bankers on corporate
transactions. Johan worked for twelve years as a mining analyst and; rated one of the top platinum mining
analysts; he became a globally recognised industry specialist. Regular contact with the mining, corporate
and investment community allowed him to build an extensive network of contacts around the globe
specialising in valuation of mining companies.
Competent Person - Charles Muller (Director, Minxcon): B.Sc. (Hons) (Geol.), Pr. Sci. Nat. 400201/04
Charles has a wealth of knowledge in the field of geology and mineral resource evaluation. Charles is an
expert in data processing, ore-body modelling and mineral resource evaluation using Datamine™, as well as
the other major computer packages aimed at the minerals industry. During his 24 years in the mining
industry, he has gained extensive experience in the fields of sedimentology, gold exploration and target
generation of gold, platinum, diamonds, coal and base metal Projects. His skills in software development,
customizing data systems and integration of databases are widely recognised in the mining industry. Charles
has been involved with the modelling and geostatistical evaluation of various ore-bodies across the globe.
He has presented papers on ore resource evaluation at international venues and has a number of
publications to his credit.
Key Technical Staff – Heather King (Mineral Resource Manager, Minxcon): M.Sc. (Econ. Geol.), Pr. Sci.
Nat. 400116/01
Heather completed her Masters Degree thesis on the chromitite seams of the Western Limb of the Bushveld
Igneous Complex. Thereafter she joined the gold mining industry and worked initially as a Mine Geologist
and then as a Mineral Resource Geologist on a number of operations on the Witwatersrand Goldfields.
During her 10 years of working in the mining industry, Heather has gained extensive experience in the field
of evaluating Witwatersrand gold ore bodies, as well as target generation. Heather is a senior member of the
Minxcon team, and is involved primarily in the modelling and geostatistical evaluation of various ore-bodies.
Heather is proficient in data processing, ore-body modelling and Mineral Resource evaluation using
Datamine™.
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14 COMPETENT VALUATOR
CERTIFICATE of COMPETENT VALUATOR - N J Odendaal
I, Johan Odendaal, do hereby certify that:
1.

I am Director of Minxcon (Pty) Ltd
Suite 5 Coldstream Office Park,
Cnr Hendrik Potgieter and Van Staden Roads,
Little Falls,
Johannesburg, South Africa

2.

I graduated with a B.Sc. (Geology) degree from the Rand Afrikaans University in 1985. In addition, I
have obtained a B.Sc. Hons (Mineral Economics) from the Rand Afrikaans University in 1986 and a
M.Sc. Min. Eng. from the University of the Witwatersrand in 1992.

3.

I am a member/fellow of the following professional associations.
Class

Member
Fellow
Member
Member
Member

Year of
Registration

Professional Society
Geological Society of South Africa (MGSSA No. 965119)
South African Institute of Mining and Metallurgy (FSAIMM Reg. No. 702615)
Australasian Institute of Mining and Metallurgy (MAusIMM Reg. No. 220813)
South African Council for Natural Scientific Professions (Pr. Sci. Nat. Reg. No.
400024/04)
Investment Analysts Society of South Africa

2003
2003
2003
2003
1992

4.

I have worked as a Geoscientist for a total of 23 years since my graduation from university. As a
former employee of Merrill Lynch, I was actively involved in advising mining companies and
investment bankers on corporate related issues, analysing platinum and gold companies. I
completed a various number of valuations on gold using the valuation approaches described by
SAMVAL.

5.

To the best of my knowledge, information and belief, the Report contains all scientific and
technical information required to be disclosed to make the Report not misleading.

6.

The facts presented in the Report are correct to the best of my knowledge.

7.

The analyses and conclusions are limited only by the reported forecasts and conditions.

8.

I have no present or prospective interest in the subject property or asset.

9.

My compensation, employment or contractual relationship with the Commissioning Entity is not
contingent on any aspect of the Report.

10.

I have no bias with respect to the assets that are the subject of the Report, or to the parties
involved with the assignment.

11.

I have not made a personal inspection of the property due to time constraints and early stage of
project development. I inspected the general adjacent areas in 2008.

Yours faithfully,

N J ODENDAAL
B.Sc. (Geol), B.Sc. Hons. (Min. Econ.), M.Sc. (Min. Eng.)
Pr. Sci. Nat., FSAIMM, MGSSA, MAusIMM
DIRECTOR
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CERTIFICATE of COMPETENT PERSON - C J Muller
I, Charles Muller, do hereby certify that:
1. I am Director of Minxcon (Pty) Ltd
Suite 5 Coldstream Office Park,
Cnr Hendrik Potgieter and Van Staden Roads,
Little Falls,
Johannesburg, South Africa
2.

3.

I graduated with a B.Sc. (Geology) degree from the Rand Afrikaans University in 1988. In addition,
I have obtained a B.Sc. Hons (Geology) from the Rand Afrikaans University in 1994 and attended
courses in geostatistics and advanced Datamine modelling and geostatistical evaluation through the
University of the Witwatersrand.
I am a member/fellow of the following professional associations.
Class

Member
Member

Professional Society
Geostatistical Association of Southern Africa
South African Council for Natural Scientific
Professions (Pr. Sci. Nat. Reg. No. 400201/04)

Year of Registration
2008
2004

4.

I have worked as a Geoscientist for a total of 25 years. As the former Chief Geologist for Goldfields
South Africa, my specialisation lies within Mineral Resource modelling and management. I have
completed a number of Mineral Resource estimations for gold using approaches described by
SAMREC.

5.

To the best of my knowledge, information and belief, the Report contains all scientific and
technical information required to be disclosed to make the Report not misleading.

6.

The facts presented in the Report are correct to the best of my knowledge.

7.

The analyses and conclusions are limited only by the reported forecasts and conditions.

8.

I have no present or prospective interest in the subject property or asset.

9.

My compensation, employment or contractual relationship with the Commissioning Entity is not
contingent on any aspect of the Report.

10.

I have no bias with respect to the assets that are the subject of the Report, or to the parties
involved with the assignment.

11.

I have not made a personal inspection of the property due to time constraints and early stage of
project development.

Yours faithfully,

C J MULLER
B.Sc. (Hons) (Geol), Pr. Sci. Nat., MGSSA
DIRECTOR
Dated this 19th March 2010
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15 RANGE OF VALUES

SV T1.15

The upper and lower valuation range was established at between ZAR 19.052 million and ZAR 48.961 million
respectively; with a “fair” value of ZAR 30.560 million.The above valuation represents a total value for the
Weltevreden and Jeanette project areas.
Figure 9: Value Range for the Weltevreden and Jeanette Project Areas
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16 IDENTIFIABLE COMPONENT ASSET VALUES

SV T1.16

N/A

SV T1.17

17 HISTORIC VERIFICATION
N/A

SV T1.18
T5.8 i

18 MARKET ASSESSMENT
18.1 Gold Market
Demand for gold waned as stability in equity markets returned, and the volume of total identifiable gold
demand during 2009 decreased by 11 % on 2008 levels at 3,385.8 t. Tonnage demand in Q4 2009 was down
24 % on Q4 2008, equivalent to a 5 % rise in USD value terms. A comparison of Q4 2009 demand against Q4
2008 shows that the only sectors to enjoy positive growth were industrial and dental demand (11 %).
Jewellery demand declined 8 % due to higher prices. Identifiable investment declined 50 % relative to an
exceptionally strong Q4 2008.
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Gold supply in 2009 was up 11 % on the levels of 2008. The single biggest contributor was recycling
activity, with mine production and de-hedging also making a sizeable positive contribution. These positive
influences were partly offset by a significant reduction in net official sector sales, which totalled just 44 t
in 2009 compared with an average of 444 t over the five years to 2008. The annual increase in gold supply
in 2009 was centred on Q1. A sharp fall in recycling activity and net buying in the official sector led to a
significant reduction in supply in Q2, while higher levels of producer de-hedging had the primary
dampening effect on supply in Q3.
Figure 10: Global Gold Demand Distribution
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Source: Gold Fields Mineral Services
Identifiable end-use consumption excluding central banks.
Exchange Traded Funds and similar products including: Gold Bullion Securities (London), Gold Bullion Securities (Australia),
SPDR® Gold Shares (formerly streetTRACKS Gold Shares), NewGold Gold Debentures, iShares Comex Gold Trust, ZKB
Gold ETF, GOLDIST, ETF Securities Physical Gold, XETRA-GOLD, Julius Baer Physical Gold, Central Fund of Canada, and
Central Gold Trust.

Conditions on the supply side are also generally price supportive.
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Figure 11: Gold Supply
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The USD gold price in 2009, at an average of USD972.35/oz, was up 12 % on the price of USD871.96/oz
recorded in 2008. In Q4, the gold price averaged USD1,099.63/oz, up 38 % on the levels of Q4 2008. This
price was driven upwards on the back of uncertain equity market performance during the first half of 2009
and a weakening USD against other currencies.

U.S. / Euro Foreign Exchange Rate
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Figure 12: Gold Price and USD-Euro Relationship
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Due to USD weakness, most of the consumers of identifiable gold didn‟t experience similar increases.
Consumers in some of the major consuming countries, India and Turkey experienced increases of 32 % and
34 % respectively, while consumers in the Euro area experienced a considerably smaller 23 % rise. The only
non-western country to record positive growth in net retail investment during 2009 was China. India
recorded the strongest downside, influenced by dishoarding in the first quarter, although this was
followed by a subsequent rebound. The strongest quarter-on-quarter performance came from the US,
rising 104 %.
Figure 13: ZAR Based Gold Price
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The outlook for 2010 remains positive with gold finding a strong support level at USD1,000/oz, an
unthinkable level for the metal a few years ago. Western investment demand remains underpinned in a
still uncertain economic climate and potential inflation environment should economic growth accelerates.
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Figure 14: Underpin to the Gold Price – Negative Interest Rates
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19 AUDITS AND REVIEWS
N/A
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20 GLOSSARY OF TERMS

T10 ii

Term

Definition

Adit

An opening driven horizontally into the side of a mountain or hill for providing access to a
mineral deposit.

Acid Rock Drainage

The exposure, usually as a result of mining, of sulphide-bearing minerals to air and water,
forming sulfuric acid. This acid dissolves metals such as lead, zinc, copper, arsenic,
selenium, mercury, and cadmium, into ground and surface water. Acid rock/mine
drainage can poison ground and drinking water and destroy aquatic life and habitat.
Commonly mined ore bodies that pose the risk of acid rock drainage include gold, silver,
copper, iron, zinc, and lead.

Alluvial

Deposited by running water.

Amsl

Above mean sea level

Achaean

A period of time between 4,000Ma and 2,500Ma.

Assay

Process to determine the proportions of metal in an ore.

Assay laboratory

A facility in which the proportions of metal in ores or concentrates are determined using
analytical techniques.

Auriferous

A synonym for gold bearing.

Bearing

Strike

Black
Empowerment
company

Economic
(“BEE”)

The following recommendations have been made to the South African government by the
Black Economic Empowerment Commission regarding the definitions of different levels of
company ownership by Black people that qualify for BEE status:




A „Black company‟ is one that is 50.1% owned and managed by Black people;
A „Black empowerment company‟ is one that is at least 25.1% owned and
managed by Black people; and
A „Black influenced company‟ is one that is 5% -25% owned and managed by
Black people.

Blank

Samples that contain no mineral content that are sent to the assay laboratory for quality
control.

Block model

Technique of modelling which divides the resources into mineable blocks.

Borehole

A hole drilled usually drilled from surface but also from underground, in which core of the
rock strata is cut by a diamond-impregnated bit or crown as the cutting edge. This core
can be studied and split with one half being sent for the determination of any contained
metals (called assaying).

Bulk sample

Large sample which is processed through a small-scale plant and not a laboratory.

Buckshot Pyrite

Pyrite that has crystallised in a cubic shape.

Carbon-In-Pulp (CIP)

A common process used to extract gold from cyanide leach slurries. The process consists
of carbon granules suspended in the slurry and flowing counter-current to the process
slurry in multiple-staged agitated tanks. The process slurry, which has been leached with
cyanide prior to the CIP process, contains solubilised gold. The solubilised gold is
absorbed onto the carbon granules, which are subsequently separated from the slurry by
screening. The gold is then recovered from the carbon by electrowinning onto steel wool
cathodes or by a similar process.

Chip Sample

Sample of ore chipped out of a rock face.

Clastic

A sediment or rock composed chiefly of fragments derived from pre-existing rocks or
minerals.
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Coefficient of Variation

A measure of dispersion of a probability distribution (ratio of standard deviation to the
mean).

Competent Person

The SAMREC Code defines a Competent Person as a person who is registered with any
one of SACNASP, ECSA, PLATO or any other statutory South African or international
body that is recognized by SAMREC. A Competent Person should have a minimum of
five years‟ experience relevant to the style of mineralisation and type of deposit under
consideration and to the activity, which that person is undertaking.

Composite Sample

The combining of individual sample results to determine the average grade of a borehole
intercept.

Conglomerate

A sedimentary rock containing rounded fragments (clasts) derived from the erosion and
abrasion of older rocks. Conglomerates are usually formed through the action of water in
rivers and beaches.

Core

A cylindrical shaped sample of ore, derived by drilling with a hollow cylinder for the
purpose of obtaining geological information.

Density-apparent
studies

porosity

The standard mass and water displacement methodology to calculate the SG of the rock,
which also takes into account the amount of weathering of the material that might have
taken place.

Diamond drilling

A drilling method, where the rock is cut with a diamond bit, usually to extract cores.

Dilution

Waste which is mixed with ore in the mining process.

Dip

The angle that a structural surface, i.e. a bedding or fault plane, makes with the horizontal
measured perpendicular to the strike of the structure.

Dolomite

A sedimentary rock formed by the replacement of limestone.

Dyke

A tabular body of intrusive igneous rock that cuts across the layering or structural fabric of
the host rock.

Eskom

South African electricity supply company

Enterprise Value

A measure of a company's value, often used as an alternative to straightforward market
capitalization. EV is calculated as market cap plus debt, minority interest and preferred
shares, minus total cash and cash equivalents.

Exchange Rate

The rate at which one currency will be converted to another.

Exploration

Prospecting, sampling, mapping, diamond drilling and other work involved in the search
for mineralisation.

Facies

The features that characterise a sediment as having been deposited in a particular
depositional environment.

Fault

A fracture in earth materials, along which the opposite sides have been relatively
displaced parallel to the plane of movement.

Faulting

The process of fracturing that produces a displacement.

Fire Assay

Analysis of gold content by cupellation process.

Fluvial

Pertaining to rivers.

Footwall

The underlying side of a fault, orebody or stope.

Geozone

An area defined by geological characteristics.

Grade

The quantity of metal per unit mass of ore expressed as a percentage or, for gold, as
grams per tonne of ore.

Granite

A common, coarse-grained, light-coloured, hard igneous rock consisting chiefly of quartz,
orthoclase or microcline, and mica, used in monuments and for building.
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Greenstone

Any of various altered basic igneous rocks coloured green by chlorite, hornblende, or
epidote.

Hanging Wall

The overlying side of a fault, orebody or stope.

Hedging

Hedging is a strategy designed to minimize exposure to an unwanted business risk, while
still allowing the business to profit from an investment activity.

Highwall

The unexcavated face of exposed overburden and ore in an opencast mine.

Homogenous

Uniform in structure or composition throughout.

Inferred Mineral Resource

An „Inferred Mineral Resource‟ is that part of a Mineral Resource for which tonnage,
grade and mineral content can be estimated with a low level of confidence. It is inferred
from geological evidence and assumed but not verified geological and/or grade continuity.
It is based on information gathered through appropriate techniques from locations such as
outcrops, trenches, pits, workings and drill holes that may be limited or of uncertain
quality and reliability. An Inferred Mineral Resource has a lower level of confidence than
that applying to an Indicated Mineral Resource.

In situ

In place, i.e. within unbroken rock.

Indicated Mineral Resource

That part of a mineral resource for which tonnage, densities, shape, physical
characteristics, grade and mineral content can be estimated with a reasonable level of
confidence. It is based on exploration, sampling and testing information gathered through
appropriate techniques from locations such as outcrops, trenches, pits, workings and drill
holes. The locations are too widely or inappropriately spaced to confirm geological and/or
grade continuity but are spaced closely enough for continuity to be assumed (SAMREC
definition).

Interburden

A layer of rock that lies in-between two layers of mineralised rock.

Kriging

A weighted-moving-average interpolation method where the set of weights assigned to
samples minimizes the estimation variance, which is computed as a function of the
variogram model and locations of the samples relative to each other, and to the point or
block being estimated.

Kurtosis

A measure of the „peakedness‟ of the probability distribution of a real-valued random
variable.

Latitude

The angular distance north or south of the earth‟s equator, measured in degrees along a
meridian, as on a map or globe.

Lava

Molten rock that reaches the earth‟s surface through a volcano or fissure.

Lenticular

Resembling in shape, the cross-section of a lens.

Level

The workings or tunnels of an underground mine which are on the same horizontal plane.

Lithology

The general compositional characteristics of sedimentary rocks.

Logging

Method of obtaining a continuous record of the lithology, stratigraphy and structure of the
core obtained from a diamond-drill hole.

Lognormal Distribution

A probability distribution in which the log of the random variable is normally distributed,
meaning it conforms to a bell curve.

Longitude

The angular distance north or south of the earth‟s equator, measured in degrees along a
meridian, as on a map or globe.

Mean

Average.

Measured Resource

That part of a mineral resource for which tonnage, densities, shape, physical
characteristics, grade and mineral content can be estimated with a high level of
confidence. It is based on detailed and reliable exploration, sampling and testing
information gathered through appropriate techniques from locations such as outcrops,
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trenches, pits, workings and drill holes. The locations are spaced closely enough to
confirm geological and grade continuity (SAMREC definition).

Metamorphic Rock

Rocks that result from partial or complete recrystallization in the solid state of pre-existing
rocks under conditions of temperature and pressure.

Metaquartzite

A quartzite formed by metamorphic recrystallization.

Mineable

That portion of a resource for which extraction is technically and economically feasible.

Mineral Reserve

The economically mineable material derived from a Measured and/or Indicated mineral
Resource. It is inclusive of diluting materials and allows for losses that may occur when
the material is mined. Appropriate assessments, which may include feasibility studies,
have been carried out, including consideration of, and modification by, realistically
assumed mining, metallurgical, economic, marketing, legal, environmental, social and
governmental factors. These assessments demonstrate at the time of reporting that
extraction is reasonably justified. Mineral Reserves are sub-divided in order of increasing
confidence into Probable Mineral Reserves and Proved Mineral Reserves (SAMREC
definition).

Mineral Resource

A concentration (or occurrence) of material of economic interest in or on the earth‟s crust
in such form, quality and quantity that there are reasonable and realistic prospects for
eventual economic extraction. The location, quantity, grade, continuity and other
geological characteristics of a mineral resource are known, estimated from specific
geological evidence and knowledge, or interpreted from a well-constrained and portrayed
geological model. Mineral Resources are subdivided, in order of increasing confidence in
respect of geoscientific evidence, into Inferred, Indicated and Measured categories
(SAMREC definition).

Mineralisation

The presence of a target mineral in a mass of host rock.

Mineralised area

Any mass of host rock in which minerals of potential commercial value occur.

National Instrument 43 101

The Canadian Code for reporting of Mineral Resources and Ore Reserves.

Oligomictic

Composed almost entirely of a single type of fragment.

Ordinary Kriging

A variety of kriging which assumes that local means are not necessarily closely related to
the population mean, and which therefore uses only the samples in the local
neighborhood for the estimate. Ordinary kriging is the most commonly used method for
environmental situations.

Opencast

Opencast mining is a type of surface excavation which often takes the shape of an
inverted cone; the shape of the mine opening varies with the shape of the mineral
deposit.

Ore

A mixture of valuable and worthless minerals from which at least one of the minerals can
be mined and processed at an economic profit.

Orebody

A continuous well defined mass of material of sufficient ore content to make extraction
economically feasible.

Outcrop

The area over which a particular rock unit occurs at the Earth‟s surface.

Overburden

The alluvium and rock that must be removed in order to expose an ore deposit.

Palaeochannel

An ancient trough or channel-like feature that was formed by river or similar stream
current action during deposition of sediment at some period of geological time.

Pay limit

The breakeven grade at which the ore-body can be mined without profit or loss and is
calculated using the gold price, the working cost and recovery factors.

Payshoot

High trending grade area.

Placer

A sedimentary deposit containing economic quantities of valuable minerals mainly formed
in alluvial and eluvial environments.
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Production

The day-to-day activities directed to obtaining saleable product from the mineral resource
on a commercial scale. It includes extraction and other processing prior to sale.

Pyconometer

A standard vessel used in measuring the density or specific gravity of materials.

Pyrite

A common yellow sulphide mineral (FeS2).

Quartzite

A metamorphic rock consisting primarily of quartz grains, formed by the recrystallization
of sandstone by thermal or regional metamorphism.

Reef

A gold-bearing placer, normally a conglomerate, which may contain economic
concentrates of gold and uranium.

Refining

The final stage of metal production in which final impurities are removed from the molten
metal by introducing air and fluxes. The impurities are removed as gases or slag.

Rehabilitation

The process of restoring mined land to a condition approximating to a greater or lesser
degree its original state. Reclamation standards are determined by the South African
Department of Mineral and Energy Affairs and address ground and surface water, topsoil,
final slope gradients, waste handling and re-vegetation issues.

Relative Density

Relative density (also known as specific gravity) is a measure of the density of a material.
It is dimensionless, equal to the density of the material divided by some reference density
(most often the density of water, but sometimes the air when comparing to gases)

Reverse Fault

A dip-slip fault marked by a hanging wall that has moved upward relative to the footwall.

Riffler

Ore splitter.

Royalty

A payment made for a concession of commercial value.

Sampling

Taking small pieces of rock at intervals along exposed mineralisation for assay (to
determine the mineral content).

SAMREC Code

The South African Code for the reporting of Exploration Results, Mineral Resources and
Mineral Reserves.

Sandstone

A sedimentary rock formed by the consolidation and compaction of sand and held
together by a natural cement, such as silica.

Sedimentary

Formed by the deposition of solid fragmental material that originates from weathering of
rocks and is transported from a source to a site of deposition.

Shaft

Vertical or inclined passageway to access the underground mining areas.

Shale

A fine grained sedimentary rock formed by the compaction of silt, clay or sand that
accumulates in deltas and on lake and ocean bottoms.

Simple Kriging

A variety of kriging, which assumes that local means are relatively constant and equal to
the population mean, which is well known. The population mean is used as a factor in
each local estimate, along with the samples in the local neighborhood. This is not usually
the most appropriate method for environmental situations.

Skewness

A measure of the asymmetry of the probability distribution of a real-valued random
variable.

Specific Gravity

The ratio of the weight of a given volume of a substance to the weight of an equal volume
of water. (Also referred to as relative density)

Stope

Excavation within the orebody where the main production takes place.

Stratigraphic

A term describing the chronological sequence in which bedded rocks occur that can
usually be correlated between different localities.

Strike

The direction taken by a structural surface such as a fault or bedding plane as it intersects
the horizontal.

Subcrop

A sub surface outcrop.
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Tabular

Having two dimensions much greater than the third.

Telkom

South African telecommunications company.

Tonnage

Quantities where the tonne is an appropriate unit of measure. Typically used to measure
reserves of gold-bearing material in situ or quantities of ore and waste material mined,
transported or milled.

Trench

A surface excavation to intersect the orebody, which is generally longer than it is wide.

Unconformity

A surface within a package of sedimentary rocks which may be parallel to or at an angle
with overlying or underlying rocks, and which represents a period of erosion or nondeposition, or both.

Variance

A measure of a random variables statistical dispersion indicating how its possible values
are spread around the expected value.

Variogram

It describes the spatial or temporal correlation of observations.

Waste rock

Rock with an insufficient gold content to justify processing.

Winze

A small shaft sunk from one level to another in a mine, as for the purpose of ventilation or
access.

Yield/Recovered grade

The actual grade of ore realised after the mining and treatment process.
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~

Approximately

2-D

Two Dimensional.

3-D

Three Dimensional.

AIDS

Acquired Immunodeficiency Syndrome

AIM

Alternative Investment Market

Al

Aluminium

Au

Gold

AusImm

Australian Institute of Mining and Metallurgy

BEE

Black Economic Empowerment

BRQF

Black Reef Quartzite Formation

CAPM

Capital Asset Pricing Model

CCIC

Caracle Creek International Consulting Inc

CEO

Chief Executive Officer

CFO

Chief Financial Officer

CIP

Carbon in Pulp

COG

Cut off Grade

COO

Chief Operating Officer

CPIX

Consumer Price Index excluding the effects of mortgage rate changes

CPR

Competent Persons Report

CRG

Central Rand Group

CW

Channel Width

DCF

Discounted Cash Flow

DMR

Department of Mineral Resources

DD

Diamond Drillhole

DTM

Digital Terrain Model

DWAF

Department of Water Affairs and Forestry

EAGC

EAGC Ventures corp.

ECSA

Engineering Council of South Africa

EMP

Environmental Management Programme

EMPR

Environmental Management Programme Report

ERB

East Rand Basin

Fe

Iron

FW

Footwall

GCS

Groundwater Consulting Service (Pty) Ltd

GDP

Gross Domestic Product

GFGC

Gold Fields Geological Centre

GFM&D

Gold Fields Mining and Development (Pty) Ltd

GSSA

Geological Society of South Africa

HDS

High Density Sludge

HDSA

Historically Disadvantaged South Africans

HIV

Human immunodeficiency virus

HMI

Human Machine Interface

HW

Hanging Wall

ICP-OES

Inductively Coupled Plasma Atomic Emission Spectroscopy

IRR

Internal Rate of Return

ISO

International Standards Organisation

JSE

JSE Securities Exchange

LOM

Life of Mine

M&A

Mergers and Acquisitions
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Max

Maximum

Min

Minimum

Mn

Manganese

MOU

Memorandum of Understanding

MPRDA

Mineral and Petroleum Resources Development Act

MVR

Middelvlei Reef

MWP

Mining works programme

NIR

Not in Resource (but included in the LOM plan)

NPV

Net Present Value

NYSE

New York Stock Exchange

ORM

Ore Reserve Manager

PC

Percussion (Drillhole)

PLC

Programmable logic controllers

PPP

Purchasing Power Parity

Pr.Sci.Nat

Practicing Natural Scientist

PRF

Plant Recovery Factor

Ptn

Portion

PV

Present Value

RC

Reverse Circulation (Drillhole)

Re

Remaining Extent

REL

Randfontein Estates Limited

RD

Relative Density

ROM

Run of Mine

S&LP

Social and Labour Plan

SAG

Semi-autogenous Grind (mill)

SAMREC

The South African Code for the Reporting of Mineral Resources and Mineral Reserves

SAMVAL

The South African Code for the Valuation of Mineral Assets

SANAS

South African National Accreditation System

SAIMM

South African Institute of Mining and Metallurgy

SCADA

Supervisory Control and Data Acquisition

SCF

Shaft Call Factor

SEC

Securities and Exchange Commission

SHE

Safety, Health and the Environment

SMU

Smallest Mining Unit

SPV

Special Purpose Vehicle

STC

Secondary Tax on Companies

TSX

Toronto Stock Exchange

UG

Underground

VAT

Value Added Tax

VCR

Ventersdorp Contact Reef
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%

Percentage

bcm

Bank cubic meter

cm

Centimeter

cmg/t

Centimeter grams per tonne

cmkg/t

Centimeter kilograms per tonne

g

Grams

g/t

Grams per tonne

Ha

Hectare

kg

Kilogram

kg/t

Kilogram per tonne

kt

kiloton

lb

Pound

Ma

One million years

M

Million

m

Meter

mbs

Meters below surface

Mg/l

Milligrams per liter

Ml

Megalitres

Mlb

Million pounds

mm

Millimetre

R

South African Rand

R/t

Rands per tonne

t

Tonne

t/hour

Tonnes per hour

t/year

Tonnes per year

tpm

Tonnes per month

u

Micro

US$

United States Dollar

US$/oz

United States Dollar per ounce

US$/t

United States Dollar per tonne

ZAR

South African Rand

ZAR/t

Rands per tonne
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12.4 c

Appendix 1: Minxcon JSE Listing Requirements and SAMREC Code Audit Checklists
JSE LISTING REQUIREMENTS AUDIT CHECKLIST
JSE Contents

Report
Section

The Competent Person‟s Report must be accompanied by a compliance checklist cross referencing every paragraph in this section together with
the applicable sections in the SAMREC and SAMVAL codes to the relevant part of the Competent Person‟s Report.

Appendix 1

JSE Section
12.4 (c)

Listing Particulars
12.8 (a)
The Competent Person‟s Report must comply with:

-

(i) the SAMREC and SAMVAL Codes, (which for purposes of this requirement includes the guidelines in italics and Table 1 of the SAMREC and
SAMVAL Codes); and
12.8 (b)

12.8 (c)

2.1

(ii) paragraph 12.9 of this section.
Details of any direct or indirect beneficial interest, which each director (and his/her associates), Competent Person, Competent Valuator and where
applicable related party, (as defined in Section 10 of the JSE Listings Requirements), has or, within two years of the date of the pre-listing
statement, had:

2.1
2.1

(i) in any asset (including any right to explore for minerals):
(1) of the applicant issuer;
(2) which has been acquired or disposed of by, or leased to or by, the applicant issuer, including any interest in the
passing to or from the applicant issuer; and

2.1
2.1
2.1

consideration

(ii) in the share capital of the applicant issuer;
Financial information in terms of Section 8 of the Listing Requirements to the extent that the applicant issuer has financial history;

2.1
8-12

12.8 (d)

A statement by the directors of any legal proceedings that may have an influence on the rights to explore or mine, or an appropriate negative
statement.

3.7

12.8 (e)

Confirmation that the applicant issuer, or its group (including companies in which it has investments) is in possession of the necessary legal title or
ownership rights to explore, mine or explore and mine the relevant minerals.

3.7

Competent Person's Report
12.9 (a)

The Competent Person‟s Report must have an effective date (being the date at which the contents of the Competent Person‟s Report are valid)
less than six months prior to the date of publication of the pre-listing statement, listing particulars, prospectus or Category 1 circular.

Cover pg

12.9 (b)

Be updated prior to publication of the pre-listing statement, listing particulars, prospectus or Category 1 circular if further material data becomes
available after the effective date.

-

12.9 (c)
12.9 (d)

If the Competent Person is not independent of the issuer, clearly disclose the nature of the relationship or interest.
Show the particular paragraph of this section, the SAMREC Code (including Table 1) and SAMVAL Code complied with in the margin of
Competent Person‟s Report

2
In
document

12.9 (e)

The report must contain a paragraph stating that all requirements of this section, the SAMREC Code (including Table 1) and SAMVAL Code have
been complied with, or that certain clauses were not applicable and provide a list of such clauses; and

2.1
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JSE Section

JSE Contents
Include a statement detailing:
(i) exploration expenditure incurred to date by the applicant issuer and by other parties where available;
(ii) planned exploration expenditure that has been committed, but not yet incurred, by the applicant issuer concerned; and

Report
Section
4
4

(iii) planned exploration expenditure that has not been committed to by the applicant issuer but which is expected to be incurred sometime in the
future, in sufficient detail to fairly present future expectations.

4

12.9 (f)

The report must contain a valuation section which must be completed and signed off by a Competent Valuator in terms of and in compliance with
the SAMVAL Code.

8, 9, 10, 12

12.9 (g)
12.9 (h)

The report must be published in full, on both the JSE and applicant issuer‟s websites
be included in the relevant JSE document either in full or as an executive summary. The executive summary must be approved by the JSE (after
approval by the Readers Panel) at the same time as the Competent Person‟s Report is approved by the JSE and the Readers Panel. The
executive summary should be a concise summary of the Competent Person‟s Report and must cover, at a minimum, where applicable:
(i) purpose;
(ii) project Outline;
(iii) location map indicating area of interest;
(iv) legal aspects and tenure, including any disputes, risks or impediments;
(v) geological setting description;
(vi) exploration programme and budget;
(vii) brief description of individual key modifying factors;
(viii) brief description of key environmental issues;
(ix) mineral Resource and Mineral Reserve Statement;
(x) reference to Risk paragraph in the full Competent Person‟s Report;
(xi) statement by the Competent Person that the summary is a true reflection of the full Competent Person‟s Report;
(xii) summary valuation table. Where the cash flow approach has been employed, the valuation summary must include the discount rate(s) applied
to calculate the NPV(s) per share with reference to the specific paragraph in the Competent Person‟s Report. If inferred resources are used, show
the summary valuation with and without inclusion of such inferred resources.
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SAMREC COMPLIANCE CHECKLIST
SAMREC
Section

Pertains
To

Report
Section

Purpose of Report
T1.1 (i)
Title page, Table of Contents, including figures and tables.

E, R, R*

Cover pg

T1.1 (ii)

State for whom the report was prepared, whether it was intended as a full or partial evaluation or other purpose, what work was
conducted.

E, R, R*

Effective date of report.

E, R, R*

Cover pg

What work remains to be done.

E, R, R*

4.2

The Competent Person's statement as to whether the document is SAMREC compliant. If a reporting code, other than SAMREC has
been used, include an explanation of the differences.

E, R, R*

T1.1 (iii)

SAMREC Contents

Project Outline
T1.2 (i)
Brief description of scope of project (i.e. preliminary sampling, advanced exploration, conceptual, pre-feasibility, or feasibility phase,
LOM plan for an ongoing mining operation or closure).

History
T1.3 (i)

T1.3 (ii)

E, R, R*

2

2.1

1

Describe the geological setting, deposit type, commodity.

E, R, R*

1

Describe the area of project.

E, R, R*

1

Describe the background of project.

E, R, R*

1

Describe the business arrangement.

E, R, R*

1

Brief description of key technical factors that have been considered.

R

N/A

Brief description of mining, processing and other key technical factors.

R*

N/A

Historical background to the project and/or adjacent areas concerned, including known results of previous exploration and/or mining
activities (type, amount, quantity and development work).

E, R, R*

Prior ownership and changes thereto.

E, R, R*

Discuss known/existing historical Mineral Resource estimates and performance statistics to actual production for past and current
operations, including the reliability of these and how they relate to the SAMREC Code.

R, R*

Discuss known/existing historical Mineral Reserve estimates and performance statistics to actual production for past and current
operations, including the reliability of these and how they relate to the SAMREC Code.

R*

Reference all information used from other sources.

E, R, R*

Previous successes or failures should be referred to transparently with reasons why the project should now be considered potentially
economic.

R, R*

Key Plan, Maps and Diagrams
T1.4 (i)
Include and reference a location or index map and more detailed maps showing all important features described in the text, including all
relevant cadastral and other infrastructure features.
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Section

SAMREC Contents
If adjacent or nearby properties have an important bearing to the report, then their location and common mineralised structures should
be included on the maps.

T1.4 (ii)

Pertains
To
E, R, R*

Reference all information used from other sources

E, R, R*

All maps, plans and sections noted in this checklist, should be legible, and include a legend, coordinates, system of coordinates, scale
bar and north arrow.

E, R, R*

Diagrams or illustrations should be legible, annotated and summarised.

E, R, R*

Report
Section
In
document
In
document
In
document
In
document

Project Location and Description
T1.5 (i)
Description of location (country, province, and closest town/city, coordinate systems and ranges, etc.).

E, R, R*

3.1

T1.5 (ii)

Location map of prospecting/mining rights

E, R, R*

3.1

Location map of any historical and current workings,

E, R, R*

3.1

Location map of any exploration.

E, R, R*

3.1

Location map of all principal geological features.

E, R, R*

3.1

Topography and Climate
T1.6 (i)
All relevant issues relating to the mineral project, such as the topography and climate, noting any conditions that may affect possible
mining activities.

E, R, R*

3.1.2

Topo-cadastral map in sufficient detail to support the assessment of eventual economics. Known associated climatic risks.

R

Detailed topo-cadastral map. Where applicable aerial surveys should be checked with ground controls and surveys, particularly in areas
of rugged terrain, dense vegetation and/or high altitude.

R*

A general topo-cadastral map should be available to support the above statement.

E, R, R*

3.1

Legal Aspects and Tenure
T1.7
The legal tenure should be verified to the satisfaction of the Competent Person.

E, R, R*

3.7

The nature of the issuer‟s rights (e.g. prospecting and/or mining).

E, R, R*

3.2

The right to use the surface of the properties to which these rights relate.

E, R, R*

3.3

The principal terms and conditions of all existing agreements, and details of those still to be obtained, (such as, but not limited to,
concessions, partnerships, joint ventures, access rights, leases, historical and cultural sites, wilderness or national park and
environmental settings, royalties, consents, permission, permits or authorisations).

E, R, R*

T1.7 (iii)

The security of the tenure held at the time of reporting or which is reasonably expected to be granted in the future along with any known
impediments to obtaining the right to operate in the area.

E, R, R*

T1.7 (iv)

A statement of any legal proceedings that may have an influence on the rights to prospect or to mine for minerals, or an appropriate
negative statement.

E, R, R*

T1.6 (ii)

T1.7 (i)

T1.7 (ii)

Data Management and Database

Prepared by Minxcon (Pty) Ltd

N/A
N/A

3.6

3.7
3.7
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SAMREC
Section
T2.1 (i)

SAMREC Contents
Identify and comment on the primary data elements (observation and measurements) used for the project and describe the management
of this data or database. This should describe the following relevant processes; acquisition (capture or transfer), validation, integration,
control, storage, retrieval and backup processes. Final verification of data, including QA/QC processes should also be part of the
database. It is assumed that data is stored digitally but hand printed tables with well-organised data and information may also constitute
a database.

Pertains
To
E, R, R*

N/A

Identify and comment on interpreted data elements, derived from primary data (modelled or analysed), used for the project and describe
the management of this data or database.

R

Identify and comment on interpreted and planned data elements, derived from modelled data, used for the project plans and describe
the management of this data or database.

R*

Spatial Data
T2.2 (i)
Describe the survey methods, techniques and expected accuracies of spatial data.

E, R, R*

T2.2 (ii)

E, R, R*

Representative models and/or maps and cross sections or other 2D or 3D illustrations of results should exist, showing location of
samples, accurate drill hole collar positions, down hole surveys, exploration pits, underground workings, relevant geological data, etc.

Geological Data
T2.3 (i)
Describe the data acquisition or exploration techniques, the nature, level of detail, and confidence in the geological data used (i.e.
stratigraphy, lithology, structure, alteration, mineralisation, hydrology, geophysical, geochemical, petrography, mineralogy,
geochronology, etc.

T2.3 (ii)

T2.4 (iii)

N/A
N/A

N/A
5

E, R, R*
N/A

Discuss geological data that could materially influence the estimated quantity & quality of the Mineral Resource.

R

N/A

Discuss geological data that could materially influence the estimated quantity & quality of the Mineral Reserve.

R*

Acknowledge and appraise data from other parties and reference all data / information used from other sources

E, R, R*

N/A
In
document

Specific Gravity and Bulk Tonnage Data
T2.4 (i)
If target tonnage ranges are reported then the preliminary estimates or basis of assumptions made for bulk density/ specific gravity(s)
must be stated.

T2.4 (ii)

Report
Section

E, R, R*

Describe the method of bulk density /specific gravity determination with reference to the frequency of measurements, the size, nature
and representativeness of the samples.

R

Include bulk densities for materials mined additional to the Mineral Resource to the same order of accuracy (such as waste, stripping
and/or dilution material).

R*

Specific gravity samples must be representative of the material for which grade range is reported.

E, R, R*

The bulk density for bulk material must have been measured by methods that adequately account for void spaces (vugs, porosity etc.)
moisture and differences between rock and alteration zones within the deposit.

R

Discuss assumptions for bulk density estimates used in the evaluation process of the different material.

R

General Data
T2.5 (i)
All relevant general data should be discussed with reference to the nature, level of detail and confidence.

Prepared by Minxcon (Pty) Ltd

E, R, R*

N/A
N/A
N/A
N/A
N/A
N/A
In
document
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SAMREC
Section

SAMREC Contents

Pertains
To

Sampling Governance
T3.1 (i)
Discuss the governance of the sampling campaign and process, to ensure sample and data quality and representivity, such as sample
recovery, high grading, selective losses or contamination, core/hole diameter, internal and external QA/QC, and any other factors that
may have resulted in or identified sample bias.

E, R, R*

T3.1 (ii)

E, R, R*

State whether sample recoveries have been properly recorded and results assessed. In particular whether a relationship exists between
sample recovery and grade, and sample bias (e.g. preferential loss/gain of fine/coarse material).

Sampling Method, Collection, Validation, Capture and Storage
T3.2 (i)
Appropriately describe each data set (e.g. geology, grade, density, quality, diamond breakage, geo-metallurgical characteristics etc.),
sample type, sample size selection and collection methods.

Report
Section

N/A

E, R, R*

N/A

N/A

Data sets should include all relevant metadata, such as unique sample number, sample mass, collection date, spatial location etc.

E, R, R*

Where mineral processing and/or metallurgical testing analyses have been carried out (bulk-sampling/trial mining), include the results of
the testing, details of the testing methods and procedures, and discuss whether the samples are representative.

R, R*

Demonstrate that adequate field sampling process verification techniques (QA/QC) have been applied, e.g. the level of duplicates,
blanks, reference material standards, process audits, analysis, etc.

E, R, R*

If indirect methods were used (e.g. geophysical methods), these should be described, with attention given to the level of confidence.
If the geometry of the mineralisation with respect to the drill hole angle is known, its nature should be reported. If it is not known and only
the down-hole lengths are reported, there should be a clear statement to this effect.

E, R, R*
E, R, R*

T3.2 (iv)

Describe the data validation procedures used to ensure the data integrity, e.g. transcription, input or other errors, between its initial
collection and its future use for modelling (e.g. geology, grade, density, etc.).

E, R, R*

T3.2 (v)

Describe retention policy and storage of physical samples (e.g. core, sample reject, etc.).

E, R, R*

N/A

T3.2 (vi)

Describe the audit process and frequency (including dates of these audits).

E, R, R*

N/A

T3.2 (vi)

Disclose any material risks identified.

E, R, R*

N/A

E, R, R*

N/A

T3.2 (ii)

T3.2 (iii)

Sample Preparation
T3.3 (i)
Describe the laboratory/facility/location and accreditation.

T3.3 (ii)
T3.3 (iii)
T3.3 (iv)

T3.3 (v)

Summarise the process and method used for sample preparation, sub-sampling and size reduction, and likelihood of inadequate or nonrepresentative samples (i.e. improper size reduction, contamination, screen sizes, granulometry, mass balance, etc.).
For all sample types the nature, quality, verification and appropriateness of the sample preparation technique should be discussed.

E, R, R*

If a drill core sample, state whether it was split or sawn and whether quarter, half or full core was submitted for analysis. If a non-core
sample, state whether the sample was riffled, tube sampled, rotary split etc. and whether it was sampled wet or dry.
Describe the quality control and quality assurance procedures adopted for all processes, including sub-sampling stages to maximise
representivity of samples. This should include whether sample sizes are appropriate to the grain size of the material being sampled.

E, R, R*

Describe the audit process and frequency (including dates) and disclose any material risks identified.

E, R, R*

Prepared by Minxcon (Pty) Ltd

E, R, R*

N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A

E, R, R*
N/A
N/A
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SAMREC
Section

SAMREC Contents

Sample Analysis
T3.4 (i)
Identify the laboratory(s) and analytical method.

Pertains
To
E, R, R*

Report
Section
N/A

Discuss the nature, quality and appropriateness of the assaying and laboratory processes and procedures used and whether the
technique is considered partial or total.

E, R, R*

T3.4 (ii)

State the accreditation status and Registration Number of the laboratory. Laboratories should be appropriately accredited, however, if
not, then this should be disclosed.

E, R, R*

T3.4 (iii)

Discuss the nature of quality control procedures adopted and quality assurance thereof (e.g. reference material, standards, blanks,
duplicates, external / referee laboratory checks) and state whether acceptable levels of accuracy (i.e. lack of bias) and precision have
been established.

E, R, R*

Describe the audit process and frequency (including dates of the audits) and disclose any material risks identified.

E, R, R*

N/A

E, R, R*

5.1

T3.4 (iv)

Geological Model and Interpretation
T4.1 (i)
Briefly describe the regional geology

T4.1 (ii)

T4.1 (iii)

T4.1 (iv)

T4. 2(ii)

R, R*

Describe the geological model, level of investigation (e.g. conceptual, pre-feasibility etc.) and inferences made from this model.

E, R, R*

Description of the thoroughness (precision and accuracy) with which lithological, structural, mineralogical, alteration or other geological,
geotechnical and geo-metallurgical characteristics were recorded.

R, R*

Discuss data density, distribution and reliability and whether the quality and quantity of information are sufficient to support statements
made or inferred, concerning the exploration target or deposit

E, R, R*

Discuss whether consideration was given to alternative interpretations or models and their possible effect (or potential risk) if any, on the
Mineral Resource estimate.

R, R*

Reliable geological models and/or maps and cross sections that support interpretations should exist.

E, R, R*

Discuss geological discounts (e.g. magnitude, per reef, domain, etc.), applied in the model, whether applied to mineralised and/or unmineralised material (e.g. potholes, faults, dykes, etc.).

R, R*

E

Describe the determination of, and estimation techniques applied to define volume, density, grade, size distribution, value, geotechnical,
geo-hydrological, geo-metallurgical or other appropriate models (e.g. section, polygon, inverse distance, geostatistical or other method)
should be stated and justified, together with key assumptions and implications thereof, including any adjustments made to data (i.e.
compositing, grade cutting / capping), sample spacing, estimation unit size (block size), selective mining units, reconciliation, domaining
and maximum distance of extrapolation from data points.

R, R*

Describe assumptions and justification of correlations made between variables.

R, R*

Prepared by Minxcon (Pty) Ltd

N/A
N/A

Describe the geological model, construction technique and assumptions. Discuss the sufficiency of data density to assure continuity of
mineralisation and geology and provide an adequate basis for the estimation and classification procedures applied.

Estimation and Modelling Techniques
T4.2 (i)
If an exploration target or deposit is reported, then the estimation techniques used to determine the grade and tonnage ranges should be
described in detail.

N/A

N/A
5, 6
N/A
5, 6
N/A
5
N/A

N/A

N/A

N/A
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SAMREC
Section
T4. 2(iii)

SAMREC Contents
Discuss the block or grid cell size in relation to the average sample spacing and any assumptions behind modelling of selective mining
units (also non-linear estimation techniques if used)..

Pertains
To
R, R*

T4. 2(iv)

Any relevant specialised computer program (software) used should be named (with the version number) together with a reference to
where all the original files are stored for this specific model.

R, R*

T4. 2(v)

The processes of checking and validation, the comparison of model information to sample data and use of reconciliation data should be
stated, and whether the Mineral Resource estimate takes account of such information.
Describe the assumptions made regarding the estimation of any by-products or deleterious elements.

R, R*

T4. 2(vi)

Governmental
T5.1 (i)
A statement should be provided to the effect that such governmental requirements as may be required have been approved.
Environmental
T5.2 (i)
Describe any obvious environmental factors that could have a significant impact on the prospects of any possible exploration target or
deposit.

Report
Section
N/A
N/A
N/A

R, R*

N/A

E, R, R*

3.7

E

3.5

The necessary permits have been obtained, or there is reasonable basis to believe that all permits required for the project can be
obtained.

R, R*

T5.2 (ii)

Describe any environmental factors that could have a material impact on the likelihood of eventual economic extraction. Discuss
possible means of mitigation.

R, R*

T5.2 (i)

A statement should be provided to the effect that all necessary permits have been approved.

R*

T5.2 (ii)

Describe future yearly environmental liabilities/compliance methods and costs, including reclamation and closure and their planned
funding.

R*

T5.2 (iii)

Refer to Environmental Impact Study.

R*

N/A

Social
T5.3 (i)

A statement should be provided to the effect that a social management program as may be required has been approved.

R*

N/A

Describe any obvious mining factors that could have a significant impact on the prospects of any possible exploration target or deposit.
State the level of the techno / economic study – whether conceptual, pre-feasibility, feasibility or ongoing life-of- mine or strategic
business plans.

E
R, R*

State the resource models that have been used in the study.

R*

Disclose all assumptions made regarding possible mining methods, minimum mining dimensions (or pit shell) and internal (or, if
applicable, external) mining dilution.

R, R*

State and justify all modifying factors and assumptions made regarding mining methods, minimum mining dimensions (or pit shell) and
internal (or, if applicable, external) mining dilution used for the techno-economic study and signed-off, such as mining method, mine
design criteria, infrastructure, capacities, production schedule, mining efficiencies, grade control, geotechnical and hydrological
considerations, closure plans, and personnel requirements.

R*

Mining
T5.4 (i)

T5.4 (ii)

Prepared by Minxcon (Pty) Ltd

N/A
N/A
N/A
N/A

7
N/A
N/A
N/A

N/A
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SAMREC
Section
T5.4 (iii)

SAMREC Contents
It may not always be possible to make assumptions regarding mining methods and parameters when estimating Mineral Resources.
Where no mining assumptions have been made, this should be explained.
Optimisation methods used in planning, list of constraints (practicality, plant, access, exposed reserves, stripped reserves, bottlenecks,
draw control).

Treatment/Processing
T5.5 (i)
Describe any obvious processing factors that could have a significant impact on the prospects of any possible exploration target or
deposit.

T5.5 (ii)

T5.5 (iii)

T5.5 (iv)

Pertains
To
R
R*

E

Discuss the level of study, possible processing methods and any processing factors that could have a material impact on the likelihood
of eventual economic extraction.

R

Describe and justify the processing method(s) to be used, equipment, plant capacity, efficiencies, and personnel requirements.

R*

The basis for assumptions or predictions regarding metallurgical amenability and any preliminary mineralogical test work should already
be carried out.

R

Discuss the nature, amount and representativeness of metallurgical test work undertaken and the recovery factors used. A detailed flow
sheet/diagram and a mass balance should exist, specifically for multi-product operations where the saleable materials are priced for
different chemical and physical characteristics.

R*

A detailed flow sheet/diagram and a mass balance should exist, specifically for multi-product operations where the saleable materials
are priced for different chemical and physical characteristics.

R*

It may not always be possible to make assumptions regarding metallurgical treatment processes and parameters when reporting Mineral
Resources. Where no assumptions have been made, this should be explained.

R

State any assumptions or allowances made for deleterious elements and the existence of any bulk sample or pilot scale test work and
the degree to which such samples are representative of the ore body as a whole.

R*

The tonnages and grades reported as Mineral Reserves must be in respect of material delivered to the processing facility.

R*

Infrastructure
T5.6 (i)
Report in sufficient detail to demonstrate that the necessary facilities have been allowed for (which may include, but not be limited to,
processing plant, tailings dam, leaching facilities, waste dumps, road, rail or port facilities, power supply, offices, housing, security,
resource sterilisation testing etc.).

Report
Section
N/A
N/A

7
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

R*
N/A

Detailed maps showing location of facilities should exist. Project milestones and completion dates should be stated.

R*

N/A

T5.6 (ii)

State assessment of value, ownership, type, extent and condition of plant and equipment which is significant to the existing operation(s).

R*

N/A

T5.6 (iii)

Statement showing that all necessary logistics have been considered (electricity, reagents, fuels).

R*

N/A

Economic Criteria
T5.7 (i)
Not usually reported for Exploration Results. If mentioned, however, factors significant to project economics should be current and
based on generally accepted industry practice and experience. Assumptions should be clearly defined.
In reporting, a Mineral Resource should meet the minimum requirement of “reasonable prospects for eventual economic extraction”.
For Mineral Reserves, parameters should be detailed with engineering completed to a pre-feasibility study level as defined in the
SAMREC Code.
Prepared by Minxcon (Pty) Ltd

E
R
R*

8
N/A
N/A
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SAMREC
Section
T5.7 (ii)

SAMREC Contents
State and define the reasonable and realistic assumptions/parameters (albeit preliminary, e.g. cut-off grade, cut-off screen size, product
price or other criteria) used to assess eventual likelihood of economic extraction.

Pertains
To
R

Report
Section
N/A

State, describe and justify all economic criteria that have been used for the study such as capital and operating costs, exchange rates,
revenue / price curves, royalties, cut-off grades, reserve pay limits.

R*

These assumptions and factors should be reasonably developed and based on generally accepted industry practice and experience. If
appropriate, state the level of study.

R

Summary description of method used to estimate the commodity price profiles used for cut-off grade calculation, economic analysis and
project valuation, including applicable taxes, inflation indices and exchange rates.

R*

T5.7 (iv)

If applied, the basis of equivalent metal formulae should be reported.

R
R*

T5.7 (v)

Demonstrate that the product price assumptions are reasonable and supportable. Justify assumptions made concerning production cost
and value of product. Consider transportation, treatment, penalties, exchange rates, marketing and other costs.
Resource sensitivity – detailed description of method used and results obtained.

R

N/A

Allowances should be made for royalties payable, both to Government and private.

R*

N/A

T5.7 (vi)

Resource/Reserve sensitivity – detailed description of method used and results obtained.

R*

N/A

Marketing
T5.8 (i)

Describe the valuable and potentially valuable product(s) including suitability of products to market.

E, R

N/A

Describe product to be sold. Discuss whether there exists a ready market for the product, whether contracts for the sale of the product
are in place or expected to be readily obtained.

R*

T5.7 (iii)

Risk Analysis
T6 (i)
Generally not applied to Exploration Projects.

E

Report any risk assessment completed to support the reasonable prospect of eventual economic extraction and disclose any material
risks identified.

R

Report detailed assessment of project technical, economic, political and other key risk factors. Description of actions which will be taken
to mitigate and/or manage the identified risk(s).

R*

Resource and Reserve Classification Criteria
T7 (i)
For exploration targets and/or deposits, specific quantities and grades/qualities should be reported in ranges, the basis of which should
be explained.

T7 (ii)

E

Describe and justify criteria and method used as the basis for the classification of the Mineral Resources into varying confidence
categories.

R

Describe and justify criteria and method used as the basis for the classification of the Mineral Reserves into varying confidence
categories which should be based on the Mineral Resource Category and include consideration of the confidence in all the modifying
factors.

R*

Exceptions to the above should be discussed if they are material and detailed reports thereof should exist.

R

Prepared by Minxcon (Pty) Ltd

N/A
N/A
N/A
N/A
N/A

N/A

N/A
N/A 1
N/A

N/A
N/A
N/A
N/A
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SAMREC
Section

SAMREC Contents
Discuss the proportion of Probable Mineral Reserves, which have been derived from Measured Mineral Resources (if any), including the
reason(s) therefore.

T7 (iii)

T7 (iv)

T7 (v)

Only Measured and Indicated Resources can be considered for inclusion in the Mineral Reserve.

R*

State whether the result appropriately reflects the Competent Person‟s view of the deposit.

R

Mineral Resources classified as Inferred Resources lack the requisite degree of confidence to be converted to a Reserve.

R*

N/A

State whether the result appropriately reflects the Competent Person‟s view of the deposit.

R*

N/A

N/A

E

N/A

N/A

R

N/A

Describe the Mineral Resource estimate used as a basis for the conversion to a Mineral Reserve.

R*

N/A

Announcements by Companies should comply with the SAMREC Code, where applicable, and insofar as they relate or refer to a
Competent Person‟s report they should:

E, R, R*

N/A

Report the Mineral Resource statements with sufficient detail indicating the source and type of mineralisation, such as open pit,
underground, mineralisation type, facies or ore body, surface dumps, stockpiles and all other sources.

R

Caution should be exercised if Inferred Resources are considered in economic studies, and if included, full disclosure and the effect on
the results of the economic studies should be stated.

R*

If grades are reported then it should be stated clearly whether these are regional averages or if they are selected individual samples
taken from the property under discussion.

E

The Mineral Resource will include all remnants, stockpiles, tailings, and existing pillars where there may be reasonable and realistic
prospects for eventual economic extraction. Inclusion or exclusion of existing pillars into the Mineral Resource will be determined site by
site taking into consideration factors such as size, shape, grade, location and other historical and geotechnical considerations. A detailed
listing of such exclusions and reasons therefore, signed by a relevant Competent Person(s) should exist.

R

A comparison between the two scenarios, the one with inclusion and the one without inclusion should be fully explained in the Public
Report in such a way so as not to mislead the investors. Inferred Mineral Resources may not be reported as Mineral Reserves.
Reconciliation - Report the reliability, of the current geological and resource models, and key assumptions, including the reliability of
resource classifications. This should include a comparison to the previous Resource quantity and qualities, if available. Where
appropriate report and comment on any historic trends (e.g. global bias).

R*

Prepared by Minxcon (Pty) Ltd

N/A
2.1

(b) The Competent Person(s) relationship to the issuer of the report, if any, should be clearly defined

T8 (iv)

N/A

R

(a) Be approved in writing in advance of publication by the relevant Competent Person; and

T8 (iii)

Report
Section

Discuss whether appropriate account has been taken of all relevant factors. I.e. relative confidence in tonnage /grade computations,
density, quality, value and distribution of primary data and information, confidence in continuity of the geological and mineralisation
models.

Balanced Reporting
T8 (i)
Where comprehensive reporting of all exploration results is not practicable, representative reporting of low and high-grades and/or
widths, should be practiced together with their spatial location to avoid misleading the reporting of Exploration Results.
Mineral Resources should be stated as inclusive or exclusive of Mineral Reserves.

T8 (ii)

Pertains
To
R*

N/A
N/A
5.3

N/A

N/A

R
N/A
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SAMREC
Section

SAMREC Contents
The Mineral Reserve Statement should be reported with sufficient detail indicating the source and type of mineralisation, such as open
pit, underground, mineralisation type, facies or ore body, surface dumps, stockpiles and all other sources.
State the proportion of the total Reserves that is likely to be mined within the current assured tenure timeframe.

T8 (v)
T8 (vi)

Report historic reliability and reconciliation of the performance parameters, assumptions and modifying factors. This should include a
comparison to the previous Reserve quantity and qualities, if available. Where appropriate report and comment on any historic trends
(e.g. global bias).

Audits and Reviews
T9 (i)
The overall conclusions of relevant audits or reviews, with specific reference to compliance to relevant Codes, where significant
deficiencies and remedial actions should be disclosed.

T9 (ii)

R*

Report
Section
N/A
N/A

R*
N/A

E, R, R*

19

Material results of any audits or reviews of Mineral Resource estimates. Specific reference regarding all material deficiencies and
remedial actions should be disclosed.

R

The material results of any audits or reviews of Mineral Reserve estimates. Specific reference regarding all material deficiencies and
remedial actions should be disclosed.

R*

State type of review (e.g. independent, external) and name of the reviewer(s) together with their recognised professional.

E, R, R*

19

E, R, R*

In
document
N/A

Other Considerations
T10 (i)
Description of any other material information that is likely to prevent or facilitate the economic potential of the project.

T10 (ii)

Pertains
To
R*

Discuss possible opportunities that may affect the Mineral Resource.

R

While any other material information or opportunities affecting the project should be discussed, no material impediments to the profitable
exploration of the property should remain.

R*

A glossary of terms used in the report

E, R, R*

N/A
N/A

N/A
20

Qualification of Competent Person(s) and Other Key Technical Staff; Date and Signature Page
T11 (i)
State the accountable Competent Persons full name, address, registration number and name of the professional body or ROPO
recognized by SAMREC, of which he/she is a member, and relevant experience, together with other key technical staff who prepared
and are responsible for the Public Report.

E, R, R*

T11 (ii)

The Competent Person(s) relationship to the issuer of the report, if any, should be clearly defined.

E, R, R*

13, 14

T11 (iii)

The Public Report should include a signature page for the Competent Person(s) to attest to its release.

E, R, R*

14

Such page should include the date of sign-off and the effective date of the report.

E, R, R*

14

NOTES:
1.

E = Exploration Results

2.

R = Mineral Resources

3.

R* = Mineral Reserves

Prepared by Minxcon (Pty) Ltd
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SAMVAL COMPLIANCE CHECKLIST
SAMVAL
Section

SAMVAL Criterion

Report Section

SV T1.1

Executive Summary

1

SV T1.2

Introduction and Scope

2

SV T1.3

Identity and Tenure

3

SV T1.4

History

4

SV T1.5

Geological Setting

5

SV T1.6

Mineral Resources and Mineral Reserves

6

SV T1.7

Modifying Factors

7

SV T1.8

Valuation Approaches and Methods
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