THE MSAéROUP

Specialist Consultants
to the Mining Industry

J2151

Technical Report — Zambia

Prepared by The MSA Group on behalf of:
Jacana Resources Limited

Author(s): Mike Venter Principal Consultant Pr.Sci.Nat, MSEG, MGSSA

Date: 23 September 2011

Project Code: J2151

e . z m
/L ,.‘ A

Primary Author Peer Review
Mike Venter Richard Wadley

This document has been prepared for the exclusive use of Jacana Resources Limited (Jacana) on the basis of instructions,
information and data supplied by them. No warranty or guarantee, whether expressed or implied, is made by The MSA Group
(MSA) with respect to the completeness or accuracy of any aspect of this document and no party, other than Jacana, is
authorised to or should place any reliance whatsoever on the whole or any part or parts of the document. MSA does not
undertake or accept any responsibility or liability in any way whatsoever to any person or entity in respect of the whole or any
part or parts of this document, or any errors in or omissions from it, whether arising from negligence or any other basis in law
whatsoever.




EXECUTIVE SUMMARY

Jacana Resources (Jacana) currently has an agreement with African Eagle Resources (AFE) to
acquire several existing AFE Prospecting Licences covering two separate project areas within
Zambia, both of which have been previously identified as having uranium potential. This report
will therefore focus on the relevant Prospecting Licences that make up the two projects, viz.
Lunga and Sasare. Jacana and MSA personnel completed site visits to both projects in 2010
and 2011.
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The Lunga Project comprises a single Prospecting Licence (PL) granted to Kujima Mining and
Exploration Ltd that originally covered an area of 344.45km® The area is currently under
renewal for the remaining 50% totalling 168.25km? in August 2011. The project is located in the
Lunga Basin in Central Zambia, approximately 90km southeast of Kasempa and just northeast
of the Kafue National Park.

High resolution geophysical data has been instrumental in defining a uranium anomaly with a
strike length of up to 20km that coincides with the presence of a palaeo channel/drainage
developed on top of existing Kundulungu sediments. Results from detailed soil geochemistry
completed by previous operators appear inconclusive due to the analytical method used
coupled with the possibility of non-residual soils being sampled. Anomalous copper
geochemistry has been noted outside of the palaeo drainage and proximal to an abandoned
oxide copper working.
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High level validation and orientation work completed (Jacana and MSA) to date has confirmed
the presence of anomalous uranium backgrounds over ferricretes developed along the margins
of the palaeo channel. Whether the ferricretes represent a secondary response to a deeper
primary uranium source is not known.

The Sasare Project comprises a single Prospecting Licence (PL) totalling an area of 309.5km?
awarded to Katanga Resources Limited. The project is located approximately 65km to the north
of the small town of Petauke in southeastern Zambia. Radiometric anomalies identified within
Karoo-age sediments by the airborne survey have been validated through a site visit by MSA.
The association of the Escarpment Grit as host to several small to medium size uranium
deposits and occurrences in Zambia is well known, and this coupled with the identification and
validation of Escarpment Grit equivalents with associated elevated radiometric response within
the Sasare PL is considered encouraging.

Jacana’s projects in Zambia represent grass roots uranium-focused exploration projects that
have had very little relevant work completed on them. Uranium focused work to date has been
restricted to validation and orientation visits by Jacana and MSA personnel during a series of
field visits in late 2010 and mid-2011. Since the grant of the various PLs making up the Zambian
portfolio, the holders/applicants (i.e. the various subsidiaries of African Eagle plc.) have carried
out limited, if any work. Based on work carried out to date and on findings detailed in this report,
suggested work programmes have been provided for each of the two Projects.

In most of the projects, proof of the exploration concept has been shown, through validating
airborne anomalies as well as geological settings appropriate for the relevant mineralisation
model. Apart from minor validation work completed by Jacana personnel and from visits by
MSA, no thorough, modern exploration has been applied to these projects. All of the project
areas are considered as “early stage” or “grass roots” exploration projects and therefore carry
inherent risk; however MSA is of the opinion that most of the projects have sufficient geological
merit to warrant additional focused and results-driven work in order to delineate a potential
economic uranium resource.

It must be noted that, in the case of the Sasare Project, any future exploration would need to be
carefully managed by Jacana, in close consultation with the relevant Zambian Wildlife and
Environmental Authorities. This is due to Sasare’s location relative to the existing South
Luangwa National Park boundary.
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1 INTRODUCTION

Mr Paul Kehoe, Managing Director of Jacana Resources (Jacana) has requested The
MSA Group (MSA) to provide a Technical Report covering several Prospecting
Licences as well as Prospecting Licence Applications in which Jacana either has or is
earning an interest.

Jacana currently has an agreement with African Eagle Resources (AFE) to acquire
existing AFE Prospecting Licenses covering two separate project areas within Zambia,
both of which have been previously identified as having uranium potential, and one with
copper potential. This report will therefore focus on the relevant Prospecting Licences
that make up the two projects, viz. Lunga and Sasare (Figure 1-1).

Figure 1-1
Location of Prospecting Licences
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Although the original scope of the work was to provide an Independent Geologists’
Report (IGR) for Jacana (in order to complete a proposed IPO on the ASX), the scope
was subsequently changed by Jacana for MSA to provide a Technical Report. Upon
request and instruction from Jacana, information relating to Zambian geography,
economy, infrastructure, political status, climate and topography has been omitted from
this report. It was deemed necessary to include a short summary of the Zambian

Jacana Resources — Technical Report - Zambia — September 2011 Page: 1



Mining Act. It must be noted that the legal status and tenure of the various Prospecting
Licences under review have not been reviewed by MSA and this is subject to an
Independent Solicitor’s review.

Mike Venter, Principal Consultant at MSA visited the Lunga and Sasare Projects during
August 2011.

1.1 Competent Person

This report has been compiled by Mike Venter, who is a professional geologist with 18
years’ experience in the exploration and evaluation of mineral properties within Africa.
Mike Venter is a Principal Consultant with The MSA Group and a Member of the
Geological Society of South Africa (GSSA), Society of Economic Geologists (SEG) and
South African Council for Natural Scientific Professionals (SACNASP). Mike Venter
has the appropriate relevant qualifications, experience, competence and independence
to be considered a Competent Person under the definitions provided in the Reporting
Code.

2 OVERVIEW OF THE ZAMBIAN MINING CODE

All exploration and mining activities are governed by the Mines and Minerals
Development Act of 2008, which came into effect on 01 April 2008. According to the
Act, all rights of ownership in searching for, mining and disposing of minerals within the
Republic of Zambia are vested in the President on behalf of the Republic.

The following rights may be granted: a prospecting licence; a large-scale mining
licence; a large-scale gemstone licence; a prospecting permit; a small-scale mining
licence; a small-scale gemstone licence; and an artisan’s mining right. A licence may
be granted to an individual or a company; the latter is required to establish an office in
Zambia. A prospecting permit, small-scale mining licence, small-scale gemstone
licence and/or an artisan’s mining right will not be granted to a person who is not a
Zambian Citizen or a company not owned by a Zambian citizen. A mining right for
industrial minerals can only be granted to a Zambian citizen or a company owned by a
Zambian citizen.

Should more than one person apply for a mining right over the same area, applications
are processed on a first come, first served basis. An applicant may apply for a mining
right in an area which is already subject to another mining right, but may apply for
consent from the holder of the pre-existing mining right; the latter may not
unreasonably withhold consent. Consent must be given by the pre-existing licence
holder within ninety days where the minerals or metals applied for are different to those
indicated on the holder’s licence or permit; the geographical position of the minerals or
metals applied for is different from the holder's ore body position indicated in the
approved programmes of operations; the geological position of the minerals or metals
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applied for is different from the position of the holder’s plant and infrastructure indicated
in the approved programme of operations; or the mineral applied for is an industrial
mineral and the holder is not eligible under the act. If consent is withheld, the applicant
can apply to the Mining Advisory Committee.

A holder of a mining right or a mineral processing licence is required to give
preference, to the maximum extent possible, to materials and products made in Zambia
and service agencies located in Zambia and owned by Zambian citizens or citizen
owned companies. Preference, where possible, must be given to the employment of
Zambian citizens. A holder of a mining right or mineral processing licence shall, in
mining operations, conduct training programmes in consultation with the Minister for
the benefit of employees to enable the employees to qualify for advancement.

A Prospecting Licence may be issued for an area not exceeding 1 000 square
kilometres (29 940 complete cadastre units). An individual or company may not hold a
number of licences with an accumulated total area of more than five thousand square
kilometres (149 700 complete cadastre units). If an application is made for a
prospecting licence for an area over which a previous prospecting licence has been
held for seven years, a new prospecting licence cannot be granted before a period of
two months has lapsed since the expiry of the previous licence. A prospecting licence
is valid initially for two years, but the maximum period of the prospecting licence cannot
exceed seven years. The prospecting licence confers on the holder exclusive rights to
carry out prospecting operations in the prospecting area for the mineral specified in the
licence, other than gemstones. Prospecting operations must commence within ninety
days of the date of granting of the licence or any longer period allowed by the Director
of the Geological Survey. Any discovery must be reported within thirty days of
discovery. Reports must be submitted quarterly, including digital and hard copy
information as required by the Act.

A prospecting licence is transferrable; the Minister must be notified within thirty days of
the intended transfer. Minerals may not be removed from the prospecting area, unless
for the purposes of analyses. Petroleum discoveries must be reported to the minister
within twenty-four hours of the discovery. The prospecting licence holder may apply for
renewal for a period not exceeding two years, provided fifty percent of the initial
prospecting area is relinquished on the first renewal and a further fifty percent of the
balance on the second renewal. A further (third) renewal for a maximum period of one
year may be issued, if necessary, for the completion of a feasibility study already
commenced by the licence holder.

A Large Scale Mining Licence may be applied for by the holder of a prospecting
licence, for the minerals within the prospecting area. A large scale mining licence is
restricted to a maximum of 250 square kilometres per licence (7 485 complete cadastre
units); there is no cumulative size limit and no limit on the number of mining licences.
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Where the application for a large-scale mining licence is in respect of radioactive
minerals, the application needs additional information as specified in the Act (Division
Il, Section 25 (4). A large scale mining licence should be granted within sixty days of
receipt of the application, should all conditions be met. A large-scale mining licence is
issued for a maximum period not exceeding twenty-five years. The licence confers on
the holder the rights to carry on mining and prospecting operations in the mining area,
except for gemstones. Complete records of all work must be kept and the licence
holder is required to submit audited financial statements annually, within three months
of the end of the financial year. A large-scale mining licence may not be transferred
without the approval of the Director. A holder of a large-scale mining licence who
intends to transfer, encumber or deal in any manner with the licence must apply to the
Minister. The right or interest transferred for a large-scale mining licence is only valid
for the unexpired period of the licence. A large-scale mining licence may be renewed at
any time, not more than one year before the expiry of the licence, for a total period not
exceeding twenty-five years.

A person may apply for a Large Scale Gemstone Licence for the prospecting and
mining of gemstones for an area not exceeding a maximum of 250 square kilometres
per licence (7 485 complete cadastre units). The licence is valid for a period not
exceeding ten years and confers on the holder the rights to carry on prospecting and
mining operations in the mining area. Complete records must be kept and annual
audited financial statements must be submitted within six months of the end of each
financial year. A large-scale gemstone licence or any interest therein cannot be
transferred without the approval of the Minister. A renewal of the licence may be
applied for no later than one year before the expiry of the licence, for a period not
exceeding ten years.

A Zambian citizen or company owned by a Zambian citizen may apply for a small-scale
mining operation Prospecting Permit, over an area not exceeding ten square kilometres
(300 complete cadastre units) for minerals other than gemstones. The prospecting
permit should be granted within thirty days of the date of application. A prospecting
permit is granted for a period not exceeding five years and cannot be renewed. The
prospecting permit confers on the holder exclusive rights to carry on prospecting
operations in the prospecting area for the minerals, except gemstones.

A prospecting permit may not be transferred without the approval of the Director of the
Geological Survey. The holder of a prospecting permit must inform the local office of
the discovery of any mineral deposit of possible commercial value within thirty days of
discovery. Accurate records must be kept. The holder of the prospecting permit may
not remove any mineral from the prospecting area unless for analysis or testing
purposes.
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The holder of a prospecting permit may apply for a Small-Scale Mining Licence, for an
area not exceeding 4 square kilometres (120 cadastre units) and a maximum period of
ten years. Provided conditions are met as specified in the Act, the Director will grant
the licence within thirty days of the receipt of application. A small scale mining licence
confers on the holder the exclusive rights to carry on mining operations in the mining
area for minerals other than gemstones. Complete and accurate technical records must
be kept and a copy of the annual audited financial statements must be submitted within
three months of the end of each financial year.

The holder of a small scale mining licence may apply for a renewal of the licence for a
maximum period not exceeding ten years, at least sixty days before the expiry of the
licence. The Director may require the applicant to apply for a large-scale mining
licence. The licence may not be transferred without the approval of the Director.

A company owned by a Zambian citizen may apply for a Small-Scale Gemstone
Licence for an area not exceeding four square kilometres (120 cadastre units), for a
maximum period of ten years. Providing all conditions as set out in the Act are met, the
Director will grant the licence within thirty days of the receipt of the application. The
small-scale gemstone licence confers on the holder the same exclusive rights as a
prospecting permit and a small-scale mining licence, but only in relation to gemstones.
Notice must be given within thirty days, of any mineral deposit discovery with possible
commercial value. Complete technical records must be kept. The holder of a small-
scale gemstone licence may apply to the Director, at least sixty days before the expiry
of the licence, for a renewal of the licence for a maximum period of ten years. The
licence may not be transferred without the permission of the Director.

Any citizen of Zambia who has identified a mineral deposit may apply to the Director for
an Artisan’s Mining Right. The Director shall, within thirty days of receipt of an
application, grant an artisan’s mining right to the applicant to explore and mine the
deposit. The area may not exceed fifty thousand metres square (2 cadastre units); and
may not be an area already subject to a mining right. An artisan’s mining right is valid
for two years. The holder of the mining right may apply for a renewal for a further
period of two years, at least sixty days before the date of expiry. The artisan’s mining
right confers on the person or community, exclusive rights to mine according to its
terms in respect of the mineral specified in the permit within the area for which it is
granted. Complete technical records must be kept and a copy of financial statements
must be submitted within three months of the end of each financial year.

The holder of a mining right other than a holder of a prospecting permit or mineral
processing licence is required to apply to the Director of Mines Safety for an annual
operating permit. The holder of a mining right or mineral processing licence is required
to maintain an office in Zambia to which communications may be sent. The office of a
consultant or other agent is not considered to be an office for this purpose.
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The holder of a prospecting licence or permit may apply to re-orientate or increase the
size of the prospecting area, provided the new size does not exceed the maximum size
as specified in the act.

In order to import or export minerals, an application must be made to the Director for a
permit. Provided all conditions as set out in the act are met, the application for an
import or export permit may be issued.

A person may not acquire, store, transport, sell or export radioactive minerals except
under and in accordance with the terms and conditions of a consent granted by the
Minister or in accordance with a large-scale mining licence to mine radioactive
minerals. An application for consent to acquire, transport, sell or export radioactive
minerals must be made to the Minister in the prescribed manner. The Minister will not
give consent to the application unless the applicant is in possession of a licence issued
by the Radiation Protection Authority under the lonising Radiation Protection Act.

Section 127 of the Act defines areas where the holder of a licence or permit may not
exercise the rights without written permission and/or consent of the appropriate
authorities.

The holder of a large-scale mining licence, large-scale gemstone licence, small-scale
mining licence, small-scale gemstone licence or an artisan’s mining right is required to
pay royalties at the rate of:

3% of the norm value of the base metals produced or recovered under the licence;

3% of the gross value of the industrial minerals produced or recoverable under the
licence;

3% of the gross value of the energy minerals produced or recovered under the licence

5% of the norm value of the precious metals produced or recovered under the licences;
or

5% of the gross value of the gemstones produced under the licence.

Gross value means the realised price for a sale free-on board at the point of export
from Zambia or point of delivery within Zambia. Norm value means the monthly London
Metal Exchange cash price per metric tonne multiplied by the quantity of the metal or
recoverable metal sold; the monthly average Metal Bulletin cash price per tonne
multiplied by the quantity of metal sold or recoverable metal sold (when the metal price
is not quoted on the London Metal Exchange); or the monthly average of any other
exchange market approved by the Commissioner General cash price per metric tonne
multiplied by the quantity of metal or recoverable metal sold (when the metal price is
not quoted on either the London Metal Exchange or the Metal Bulletin).
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2.11

Uranium

As of October 2008, Zambia enacted the Mining, Storage and Export of Uranium Law,
which forbids the use of uranium in the making nuclear weapons and devices. The law
covers the prospecting/exploration, mining and milling of uranium ores and other radio-
active minerals ores and gives the Mines Minister the authority to issue licences for the
mining and export of uranium, as a safeguard to ensure the mineral is exported to the
right consumers and to facilitate operations for uranium mining. Mining companies can
now apply for licences to mine uranium in Zambia (miningreview.com, 2008;
miningweekly.com, 2008; Tradelnvest Africa, 2008; wnn - world nuclear news, 2008).

Under the law, it is mandatory for mining companies and exporters of uranium to
provide documentation on the source of uranium concentrate or radioactive materials
and to prove the authenticity of importers under the International Atomic Energy
Agency (IAEA) guidelines. Furthermore, foreign firms wanting to export uranium must
apply for an export licence from the Radiation Protection Authority under the Ministry of
Health to ensure their operations did not pose environmental and health hazards to the
country. To avert major environmental damage and damage to health of miners and
others, the legislation imposes strict management plans for natural water and other
waste products (miningreview.com, 2008; miningweekly.com, 2008; Tradelnvest Africa,
2008; wnn - world nuclear news, 2008).

Before obtaining a mining licence, mining firms will be required to initiate radiation
protection management plans, waste management plans and quantitative radiological
hazard and safety assessments plans (miningreview.com, 2008; miningweekly.com,
2008; Tradelnvest Africa, 2008; wnn - world nuclear news, 2008).

TENURE

A summary of Jacana’s mineral assets is shown in Table 3-1 and in Figure 1-1. The
Sasare Prospecting Licence (8271-HQ-LPL) has been granted for Cu, Co, Pb, Zn and
U to Katanga Resources Limited, a wholly-owned subsidiary of African Eagle
Resources plc (AFE). The Lunga Prospecting Licence (13065-HQ-LPL) has been
granted for Cu, Au and U to Kujima Mining and Exploration Ltd, a wholly-owned
subsidiary of African Eagle Resources plc (AFE).
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Table 3-1
Jacana Resources Uranium Mineral Assets

Date of
Licence Date of issue of |Date of |Original
Project Name |Number ICompany Application |Licence |Expiry |Area Area [Comments on status
Lunga 13065-HQ-LPL |Kujima Mining & Exploration Ltd* 16-Aug-11| 18-Nov-09] 17-Now-11 344.45| 168.25|Under renewal
Sasare 8271-HQ-LPL Katanga Resources Ltd* 06-Oct-10] 29-Aug-12 309.5|Active
* fully ow ned subsidiaries of African Eagle Resources plc

It must be noted that the legal status and tenure of the various Prospecting Licences
and applications under review have not been verified by MSA and this is subject to an

Independent Solicitor’s review.
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4 GEOLOGY AND MINERALISATION
4.1 Regional Economic Geology

The geology of Zambia is complex given its location between the Congo and
Zimbabwe cratons. The rocks range in age from almost three billion years old through
to Holocene and recent sediments (Figure 4-1).

The Palaeozoic Basement Supergroup, comprising mostly granitic gneisses and
migmatites, is the oldest succession of rocks in Zambia. The Basement Supergroup is
known from eastern, central and southern Zambia, and may be in-folded with meta-
carbonate, meta-quartzite, and meta-pelite units in places. The rocks are mostly
younger than 2 050Ma (Petters, 1991; zambia-mining.com, 2008).

Figure 4-1
Simplified geology of Zambia ( from Zambia-mining.com)
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The Basement Supergroup is overlain by the meta-sedimentary Mesoproterozoic-age
Muva Supergroup. In central and eastern Zambia, the sequence generally comprises
meta-pelites and meta-quartzites, and may be infolded with the Basement rocks.
Together, the rocks of the Basement and Muva Supergroups were later folded to form
the core of the Irumide Belt which extends north-eastwards from Kabwe to Mpika. They
also form a major component of the Zambezi Belt south and east of Lusaka. The
Bangweulu Block, located in northern Zambia, comprises a completely different
sedimentary sequence with a lower approximately 5 000 m thick succession of
continental sediments (rudites, arenites, quartzites and argillites of the Mporokoso
Group) overlain by the Kasama Formation (quartzites, hematitic sandstones,
mudstones and minor conglomerates). The Kasama Formation sediments range in
thickness from approximately 100m over the Bangweulu Block to 3 500 m in the
Irumide Belt. The Basement and Muva successions have been intruded by granites,
syenites, carbonatites, ultramafics, quartz veins and pegmatites. Little detailed work or
age dating has been done on these sequences. Gold and uranium mineralisation are
known from the Mporokoso Group; and fracture-hosted manganese mineralisation has
also been recorded from the Bangweulu Block (Copper and cobalt deposits in the
SADC Region, 2006; Gold deposits in the SADC Region, 2001; Petters, 1991).

High grade metamorphic rocks of the Ubendian (Misuku) Belt occur along the north-
eastern margin of the Bangweulu Block. This northwest-southeast trending fold belt
marks the earliest recognizable tectono-thermal event in the region, i.e., the Ubendian
Orogeny (c.2000-1800Ma). The Ubendian belt is generally poorly mineralised (Petters,
1991).

The Irumide Orogenic event resulted in extensive folding and shearing of Basement
and Muva rocks in central and eastern Zambia (c. 1350-1100Ma), forming the
Mesoproterozoic Irumide Fold Belt, which occupies most of eastern Zambia. The
Irumide Belt is bounded in the south by the Lufilian Arc, in the northwest by the
Bangweulu Block and in the southeast by the southern Mozambique Belt.
Mineralisation known from the Irumide Belt includes copper, iron, manganese, and
barite deposits, and minor tin occurrences (Copper and cobalt deposits in the SADC
Region, 2006; Gold deposits in the SADC Region, 2001; zambia-mining.com, 1998;
Petters, 1991).

The Neoproterozoic Katangan Supergroup unconformably overlies the Basement and
Muva Supergroups and comprises conglomerates, shale, sandstone, quartzite,
limestone, dolomite, and marble. The rocks are exposed throughout the Copperbelt
and northwestern Zambia. They also occur in the Zambezi Belt south and east of
Lusaka, and partially overlie the southern edge of the Bangweulu Block (northern
Zambia). This Katangan Supergroup hosts the Central African Copperbelt, which
extends for over 500 km from the Democratic Republic of Congo (DRC) southwards
into Zambia, forming a crescent-shaped structure known as the Lufilian Arc, which
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developed within the major intracontinental Katangan Rift Zone. The latter is over 1 500
km long. The Katangan Supergroup hosts more than 50% of the world’s cobalt and is
one of the world’s largest copper mining areas. Major deposits include copper, copper-
cobalt, and uranium. Other associated metals include nickel, gold, platinum group
metals, selenium, cerium, molybdenum, vanadium and tungsten. Uranium occurs as
uraninite and in many secondary minerals. Stratiform uranium is found around the
basement inliers of the domes region (Copper and cobalt deposits in the SADC
Region, 2006; Gold deposits in the SADC Region, 2001; zambia-mining.com, 1998;
Petters, 1991).

The Katangan Orogen comprises the Lufilian Arc (discussed above) and the Zambezi
Belt. The rocks of the Lufilian Arc were caught up in the transcontinental Damara-
Lufilian-Zambezi orogenic event and have undergone low- to medium-grade
metamorphism (Petters, 1991).

The arcuate Zambezi Belt lies south-east of the Lufilian arc and is intensely deformed
and highly metamorphosed. It is separated from the Lufilian Arc by the Mwembeshi
shear zone and comprises metasediments with intercalated basement gneisses. In the
south, the Zambezi Belt is separated from the Zimbabwe craton by an arcuate thrust
zone along which the metasediments and gneisses have been thrust southwards. The
Zambeazi belt is known to host copper, cobalt and gold mineralisation and several lode
gold and volcanogenic massive sulphide deposits are known form the Mwembeshi
shear zone. The Southern Mozambique Belt lies to the east of the Zambezi Belt
(Copper and cobalt deposits in the SADC Region, 2006; Gold deposits in the SADC
Region, 2001; zambia-mining.com, 1998; Petters, 1991).

Emplacement of syn- to post-tectonic granites include the Mtuga Granite and Mkushi
aplites (c. 607 Ma); the Hook Granite Complex (c. 570-530 Ma); and the Sinda
Batholith near Petauke (c. 490 Ma) (zambia-mining.com, 1998).

Lower Palaeozoic-Mesozoic (Ordovician-Silurian) rocks of the poorly defined Kataba
Group overly the Katangan rocks and comprise quartzites, shales and arkoses. The
strata have been intersected by drilling beneath basal Karoo rocks in western Zambia
and the Zambezi valley. The exact extent of the unit is unknown (zambia-mining.com,
1998).

Rocks of the Karoo Supergroup (Permian to Jurassic) are found in the rift valleys (Mid
—Zambezi, Luangwa, Luana-Lukusashi and Kafue valleys) and in western Zambia. The
rocks include tillites, glacial varves, coal, mudstones, sandstones, marls, gritstones,
conglomerates and basalts (Batoka basalts). The Karoo rifting was associated with the
break-up of Gondwanaland during the Permian followed by opening of the proto-Indian
Ocean in the Jurassic. The Karoo rifting culminated in the eruption of the late-Karoo
Batoka basalts (zambia-mining.com, 1998).
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In western Zambia and within the Zambezi Valley, the Batoka basalts are
unconformably overlain by up to 100 m of Cretaceous-age continental sandstones and
mudstones. The Kalahari Group (Quaternary to present) covers much of western
Zambia and comprises aeolian sands and minor epiclastic sediments (zambia-
mining.com, 1998).
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5 THE LUNGA PROJECT
5.1 Location and tenure status

The Lunga Project comprises a single Prospecting Licence, 13065-HQ-LPL granted to
Kujima Mining and Exploration Ltd that originally covered an area of 344.45km? The
area has been reduced by 50% (as per regulation) and renewal documentation was
submitted for the remaining 50% totalling 168.25km? in August 2011. The project is
located in the Lunga Basin in Central Zambia, approximately 90km southeast of
Kasempa and just northeast of the Kafue National Park (Figure 5-1).

Figure 5-1
Location and geology of the Lunga Project

5.2 Project Geology

The Lunga Project is well defined by a prominent east — west trending palaeo drainage
channel that can be clearly seen on satellite imagery (Figure 5-2). The area is
underlain by clastic and carbonate sediments of the Kundelungu Group of the Late
Proterozoic Katanga Sequence that host the major stratiform sediment hosted Cu-Co
deposits of the Zambian Copperbelt. Numerous copper occurrences have been
reported in the region, including several within the Lunga PL. Matrix Mining Ltd has the
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Mining Rights to a small area within the Lunga PL, where a small open pit (now closed)
operation extracted oxide copper from Kundelungu quartzites and carbonate rich
sediments (Figure 5-3).

Figure 5-2
Lunga Project showing Cu occurrences and palaeo cha nnel

The only other outcrop noted in the Lunga PL is the development of a pisolitic
laterite/ferricrete horizon that appears to map the margins (as do Cu occurrences as well)
of the palaeo channel, and generally forms a gentle break in slope when traversing the
palaeo channel. (Figure 5-3 and 5-4). The Hook granite batholith outcrops to the south of
the Lunga tenement and several workers have suggested (based on aeromagnetic data)
that it may indeed be more laterally extensive than previously thought (Williams et al.
(1997)).
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Figure 5-3
Matrix Mining’s open pit operation

Figure 5-4
Examples of Ferricrete development at Lunga

Ferricrete showing clasts of
Kundulungu quartzite

Ferricrete development at Lunga
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5.3 Mineralisation and Exploration model

The numerous Cu occurrences throughout the region appear to be restricted to
localised (structurally controlled?) high grade oxide copper hosted within Kundelungu
sediments. The potential for uranium mineralisation within the Lunga Project was only
realised following the completion of a high resolution airborne geophysical survey by
AFE in 2005. The results of this survey defined a strong radiometric anomaly in the
east central parts of the Lunga PL. The anomaly’s morphology is coincident with that of
the margins or flanks of the palaeo channel with an east-west strike of some 20 km
(Figure 5-5). A reversal in drainage direction is apparent (existing flow to west),
suggesting that uplift must have occurred to the east, which has resulted in the
preservation of the palaeo channel.

Figure 5-5
Uranium anomaly — Lunga Project

It seems apparent that to the west, anomalous uranium responses are restricted to the
margins of the palaeo channel, which are also marked by the presence and
development of ferricrete that also provided an elevated radiometric response. Based
on these observations, a surficial model of uranium mineralisation is considered most
appropriate to apply to the Lunga Project.
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Surficial uranium deposits are very broadly defined as young (Tertiary to Recent) near-
surface uranium concentrations in sediments or soils. In most cases these deposits
contain secondary uranium minerals and are cemented by calcite, gypsum, dolomite,
ferric oxide and halite. Calcrete-hosted surficial deposits are the most common,
represent the largest sub-class and comprise about 4% of world uranium resources.
Grades of the calcrete/surficial type of uranium deposits are generally low, from
<100g/t U30g to 1000g/t U3O0s.

Despite no evidence of calcrete formation within the Lunga PL, the ubiquitous
development of the ferricrete horizons can be considered as the potential source of
uranium anomalism. Whether these ferricrete horizons represent a secondary
response from a deeper, buried primary uranium source is not known. The source of
uranium could either be from the underlying Kundulungu sediments themselves or from
fluids generated from the Pan African age Hook batholith that outcrops to the south
(but is considered to be more extensive).

5.4 Historical and recent exploration

Following grant of the Lunga License, AFE completed a high resolution geophysical
(magnetics and radiometrics) survey over the Lunga PL in 2005. A detailed 1000m x
500m soil sampling survey was also completed over the licence area by a MinEx, a
South African Joint Venture partner at the time. Jacana and MSA personnel visited the
Lunga PL in November 2010 and July 2011.

5.4.1  Airborne Survey

As discussed in 5.3, the high resolution airborne survey was effective in delineating a
prominent U anomaly, which appears to map out a palaeo drainage that extends
across the Lunga PL. The Th channel appears to map the active drainage systems
(westerly flowing) well (Figure 5-6).
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Figure 5-6
U and Th channels — Lunga Project
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5.4.2  Soil Sampling by MinEx

MinEx completed a detailed north south grid with line spacing of 1000m and sample
spacing of 500m. Soil sampling was taken from the top of the B horizon and the
samples were screened to -180um. Following sample preparation, the samples
underwent a partial (Aqua Regia digest) and were analysed by ICP-AES. It is not
known what methods were used for Au detection. Results from the grid soil sampling
were inconclusive, and could not repeat nor validate the airborne radiometric
anomalies. Upon closer inspection of the data and in particular the environment in
which these soils were taken, it was noted that all soil results within the palaeo channel
were subdued, suggesting that the sediments here are not residual, and therefore not
representative (Figure 5-7) of underlying geology.

Figure 5-7
Subdued geochemical response (Mn) over palaeo chann el

The fact that a partial digest was used may explain the reason for uranium not
reporting, along with other possible indicator/pathfinder elements. This has implications
for utilising this data to define any meaningful geochemical anomalies, in particular U.
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5.4.3

Site visits by Jacana and MSA personnel

Two separate field validation and assessment visits have been completed to date
(November 2010 and July 2011). The objectives of these exercises were to validate
and confirm the airborne radiometric anomalies as well as determine the cause and
extent of this anomalism. Field work completed in 2010 and 2011 comprised a series of
car-borne and foot-borne traverses across the western and central portion of the
primary anomaly. A portable Exploranium spectrometer and RadEye PRD
scintilometer were used.

Ferricrete/laterite, lateritised sands and loosely-cemented conglomerates were
observed in outcrop in the areas traversed. Intervening areas were described by
dambas as well as by characteristic transported (?) very sandy, silty areas. It appears
that ferricretes/laterites occupy specific topographic highs/areas and probably
represent a specific weathering profile formed during the development of the palaeo
drainage. Not all ferricretes/laterites encountered in outcrop across the area visited
recorded high spectrometer readings, only those within the confines of the anomaly
defined by the airborne survey. Several dambas located proximal to these anomalous
ferricrete/laterite exposures also appeared to be anomalous with respect to uranium.

5.5 Conclusions and Recommendations

High resolution geophysical data has been instrumental in defining a well-defined
uranium anomaly with a length of up to 20km that maps and coincides with a palaeo
channel developed on top of pre-existing Kundulungu sediments. Results from detailed
soil geochemistry completed by previous operators appears inconclusive due to the
analytical method used coupled with the possibility of non-residual soils being sampled.

Top level validation and orientation work completed (Jacana and MSA) to date has
confirmed the presence of anomalous uranium backgrounds (as well as several Cu
showings) over ferricretes developed along the margins of the palaeo channel.
Whether the ferricretes represent a secondary response to a deeper primary uranium
source is not known.

The possibility of discovering a hidden or buried primary uranium resource (related to
the palaeo drainage or underlying sediments) is considered possible, along with
potential Au/Cu mineralisation within underlying Kundulungu sediments. It is therefore
recommend that a phased exploration programme is carried out to test this, and should
include:

Geological mapping to determine extent of ferricrete development, ground
geophysical surveys (possibly utilising Radon Cup methods)

Pitting/augering and trenching, followed by test drilling test drilling

Jacana Resources — Technical Report - Zambia — September 2011 Page: 20



6 THE SASARE PROJECT
6.1 Location and mineral tenure status

The Sasare Project comprises of a single Prospecting Licence (8271-HQ-LPL) totalling
an area of 309.5km? awarded to Katanga Resources Limited, a wholly-owned
subsidiary of African Eagle Resources plc. (Table 3-1). The Sasare project is located
approximately 65km to the north of the small town of Petauke in southeastern Zambia.
It is important to note that approximately half of the Sasare Project falls within the
extreme southern parts of the South Luangwa National Park, with the remainder falling
within the Sandwe Game Management Area (Figure 6-1). As such all interested and
affected parties, in particular the Zambian Wildlife Authority, need to be made aware of
and approve any future exploration activities within Sasare.

The area was visited by Mike Venter in August 2011.

Figure 6-1
Location of the Sasare Project
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6.2 Project Geology

The Sasare project is completely underlain by rocks belong to the Permian-Triassic
Karoo Supergroup that form part of the NE-SW trending Luangwa Basin. Previous
mapping has identified the lower lying late Permian Madumabisa mudstone unit (“K5”
unit) and an overlying coarser grained gritty sandstone unit that is assumed to be an
Escarpment Grit equivalent (K6). The K5/K6 boundary is considered to be an
unconformable one that also marks the boundary between the Permian and Triassic.
All units appear to dip gently to the northwest and strike parallel to the general trend of
the Luangwa Basin (Figure 6-2).

Figure 6-2
Geology of the Sasare Project

Exposure in the area is poor and is restricted to minor exposures in river beds, where
grits and coarse grained sandstones were exposed and thought to represent the
Escarpment Grits. A series of elevated linear NW-SE trending (corresponding to
regional strike) gravel lags (comprising sub-rounded to rounded cobbles of vein quartz)
were also identified. These lags, which form a series of low sub parallel ridges, are
thought to represent basal conglomeratic units that are part of the lower parts of the
Escarpment Grit (Figure 6-3).
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Figure 6-3
Examples of Escarpment Grit and conglomeratic lag

Escarpment Grit exposure

Conglomerate lag

6.3 Mineralisation and Exploration Model

Due to poor exposure, detailed mapping and understanding of the sedimentological
characteristics of Karoo exposures in the southern parts of the Luangwa basin are
poor. Several stratigraphic correlations with other better mapped and understood
exposures in Zambia (such as the Zambezi Basin) have been made and the presence
of the mapped Madumabisa mudstone and overlying grits and conglomeratic units
strongly suggest that these sediments are Escarpment Grit equivalents. Previous work
by Agip in the Zambezi Basin identified the Escarpment Grit as the major host to most
of the known uranium occurrences in Karoo sediments in Zambia and Zimbabwe, such
as at Njame and Gwabe where JORC code-compliant uranium resources have been
declared by operators African Energy Resources totalling 11MIb U;Og. Denison Mining
has declared resources close to 20Mlb U3;Og over their Dibwe and Mutanga Projects.
High resolution airborne surveys and work completed to date over parts of the northern
Luangwa Valley by African Energy have identified prospective targets hosted within
Karoo aged sediments.

The Escarpment Grit and its location and proximity to active basin faults and the
association of such faults may also be a key part of the basin structural control on
mineralisation. The distribution of uranium mineralisation in the Karoo also corresponds
closely with the presence of radiogenic basement rocks, from which the lower Karoo
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sandstones are derived, suggesting that these Karoo age rocks may act as the host
and trap for uranium derived from these basement sources.

Here uranium mineralisation is usually contained within medium to coarse grained
sandstone horizons that have been deposited within a continental fluvial or marine
sedimentary environment. Proximal and confining interbedded permeable shale or
mudstone units play an important role in channelizing oxidising uranium bearing
groundwaters that precipitate uranium upon encountering reducing conditions often
provided by carbonaceous or organic matter. Later stage faulting may facilitate
localised remobilisation and upgrade of uranium tenor. Sandstone-hosted uranium
deposits are widespread and constitute about 18% of the world’s uranium resources.
Sandstone-hosted uranium deposits in the Karoo are generally low grade with average
grades of 150g/t U308 to 10009/t U308.

6.4 Historical and recent exploration

Apart from published regional mapping (1:100 000 scale) and completion of a high
resolution airborne survey, no exploration work has been carried out over the Sasare
PL. AFE’s focus remained on the Au-Cu potential on its PLs to the south. The results of
the airborne survey show broad uranium (and more localised thorium) anomalies
located over the mapped exposures of the Escarpment Grit (Figure 6-4)
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Figure 6-4
U and Th channel radiometrics over Sasare
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A site visit carried out to the Sasare Project in August 2011 was successful in
confirming and validating exposures of Escarpment Grit equivalents as well as the
presence of radiometric anomalies defined by the airborne survey. A handheld RadEye
scintillometer was used during traversing. Background counts of approximately 30cps
were measured in Madumabisa mudstones, whilst exposures of Escarpment Grit and
residual soils associated with conglomerate lags registered counts as high 200cps
(Figure 6-5).

Figure 6-5
RadEye scintillometer readings from Escarpment Grit and residual soils

Escarpment Grit 99cps ) )
Residual soils 148cps

6.5 Conclusions and Recommendations

Radiometric anomalies identified by the airborne survey have been validated through a
site visit by MSA. The fact that the Escarpment Grit is host to several small to medium
size uranium deposits and occurrences is well known, and this coupled with the
identification and validation of Escarpment Grit equivalents with associated elevated
radiometric response is considered extremely encouraging. It is critical that a detailed
ground radiometric programme coupled with soil sampling and geological mapping be
completed in order to better resolve potential Th input issues as well as to obtain clarity
on location of uranium anomalies and their relation to the local geological setting of the
Escarpment Grit.

The fact that these target areas straddle the South Luangwa National Park and an
adjoining Game Management Area means that any future exploration needs to be
carefully managed by Jacana, and in close consultation with the relevant Zambian
Wildlife and Environmental Authorities.
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7 CONCLUSIONS

Jacana’s projects in Zambia represent grass roots uranium and copper focused
exploration projects that have had very little relevant work completed on them.
Uranium-focused work to date has been restricted to validation and orientation visits by
Jacana and MSA personnel during a series of field visits in late 2010 and mid-2011.
Since grant of the PLs making up the Zambian portfolio, the holders/applicants (i.e. the
various subsidiaries of African Eagle plc.) have carried out limited, if any work. Based
on work carried out to date and on findings detailed in this report, suggested work
programmes have been provided for each of the two Projects.

In both of the projects, proof of the exploration concept has been shown, through
validating airborne anomalies as well as geological settings appropriate for the relevant
mineralisation model. Apart from minor validation work completed by Jacana personnel
and from visits by MSA, no thorough, modern exploration has been applied to these
projects. Both areas are considered as “early stage” or “grass roots” exploration
projects and therefore carry inherent risk; however MSA is of the opinion that they have
sufficient geological merit to warrant additional focused and results-driven work in order
to delineate potential economic uranium and/or copper resources.

8 REFERENCES

Henry, G & Wilson, MGC (2006): Copper and Cobalt deposits in the SADC Region.
Council for Geoscience, Pretoria, South Africa.

Gold deposits in the SADC Region, 2001. Compiled by De Klerk, S.L.
Petters, 1991
Williams et al. 1997

Mining in Zambia, Ministry of Mines and Minerals Development. Accessed July 2011. <
http://www.zambiamining.co.zm/introductiontozambia.htm>

miningreview.com, 2008. Zambia formalises new uranium mining law.
<http://www.miningreview.com/node/14156>, accessed August 2011.

miningweekly.com, 2008. Zambia enacts uranium mining law, 8 October 2008.
<http://www.miningweekly.com/article/zambia-enacts-uranium-mining-law-2008-10-
06>, accessed August 2011.

Ministry of Energy and Water Development, 2011.
<http://www.mewd.gov.zm/index.php?option=com_content&task=view&id=45&Itemid=
69>, accessed July 2011.

Jacana Resources — Technical Report - Zambia — September 2011 Page: 27



Tradelnvest Africa, 2008. Zambia enacts uranium mining law, 07 Oct 2008.
<http://www.tradeinvestafrica.com/news/779085.htm>, accessed August 2011.

wnn - world nuclear news, 2008. Uranium mining law signed in Zambia, 06 October
2008. <http://www.world-nuclear-news.org/IT-Uranium_mining_law_signed_in_Zambia-
0610084.html>, accessed August 2011.

zambia-mining.com, 2008. <http://www.zambia-mining.com/geologyright.html>,
accessed August 2011.

Jacana Resources — Technical Report - Zambia — September 2011 Page: 28



APPENDIX 1:

Appendix Name

Project - Report Title — Date. Appendix 1



