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EXECUTIVE SUMMARY 

Jacana Resources (Jacana) currently has an agreement with African Eagle Resources (AFE) 
to acquire several existing AFE Prospecting Licences (and Prospecting Licences under 
application) covering four separate project areas within Tanzania, all of which have been 
previously identified as having uranium, coal and heavy mineral sand (HMS) potential. This 
report will therefore focus on the relevant Prospecting Licences (and applications) that make 
up the four contiguous projects, viz. Tanga, Wembere, Nondwa and Shikulu. Jacana and MSA 
personnel completed site visits to all of the projects following a series of site visits in 2010 and 
2011. 

 

The Tanga Project comprises two contiguous active Prospecting Licences, granted to Twigg 
Minerals Ltd, covering an area of 564.68km2. The project area is located approximately 40km 
north of the regional administrative centre and local port of Tanga in the extreme north eastern 
part of Tanzania, bordering with Kenya. Top level validation and orientation work completed to 
date has confirmed the presence of elevated radiometric backgrounds over sandstones and 
mudstones belonging to prospective Mid-Permian to Triassic Karoo-aged sediments located 
within the Tanga Basin and over parts of the Tanga project as a whole. Desktop studies have 
also highlighted HMS potential based on work carried out by previous operators in the area. 
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The Nondwa  Project comprises four contiguous Prospecting Licences totalling an area of 
583.1km2, three of which are under application with one currently under renewal. Nondwa is 
located in the Bahi Lake Region, on the southern edge of the Bahi Depression in central 
Tanzania. The Bahi Depression has proven uranium potential – based on work carried out by 
previous workers as well as more recently by Uranex NL - where a JORC compliant resource 
has been declared. The Nondwa Project falls within the proximal parts of a well-defined 
anomalous palaeochannel/playa lake defined by regional airborne data and presents a 
relatively small exploration target.  

The Wembere  Project is comprised of three active Prospecting Licences and one application 
with combined area of 459.44km2. The Wembere Project area is located 130km east of the 
regional centre of Tabora and is located at the extreme southern end of the Wembere 
depression, a closed drainage system, similar to the Bahi Basin some 130km to the south 
east. The acquisition of high resolution radiometrics data sourced from previous workers RTZ 
has assisted AFE and Jacana to delineate a specific target area which has been successfully 
validated in the field as a uranium anomaly. Confirmation of the presence of calcrete and 
calcrete float in the area is considered encouraging as a potential source of uranium as 
opposed to being clay- or mbuga-hosted.  

The Shikula  Project is located in the Karoo-aged Rukwa basin in south-west Tanzania and 
comprises a single Prospecting Licence under renewal that covers a total area of 196.57km2. 
The Shikula project is located immediately along strike from the Galula coal field where 
historical work has defined exposures of coal seams and coaly shale. Based on work to date, 
strike extensions to the southeast appear limited/faulted, although this still needs to be tested. 

Jacana’s portfolio of projects in Tanzania represent a selection of grass roots uranium, HMS 
and (to a lesser extent) coal focused exploration projects that have very little/no work 
completed on them.  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. 

Based on work carried out to date and based on findings detailed in this report, suggested 
work programmes have been provided for each of the four Projects, these obviously being 
subject to the successful grant and/or renewal of the Prospecting Licences by the Tanzanian 
Government.
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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 has, or is 
earning an interest.   

Jacana currently has an agreement with African Eagle Resources (AFE) to acquire 
several existing AFE Prospecting Licences (and Prospecting Licences under 
application) covering four separate project areas within Tanzania, all of which have 
been previously identified as having uranium, HMS and coal potential. This report will 
therefore focus on the relevant Prospecting Licences (and applications) that make up 
four contiguous projects, viz. Tanga, Wembere, Nondwa and Shikulu (Figure 1-1). 

Figure 1-1 
Location of Prospecting Licences and Applications 

 

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 Tanzanian geography, 
economy, infrastructure, political status, climate and topography has been omitted from 
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this report. A short summary of the Tanzanian Mining Act is provided. 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 Tanga and Wembere Projects 
during May 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 (as a member of a ROPO) under the definitions 
provided in the JORC Code. 

2 SUMMARY OF THE TANZANIAN MINING ACT 2010 

Part II, Section 5 of the Mining Act 2010 refers to control of minerals in Tanzania and 
states “Subject to the provisions of this Act the entire property and control over 
minerals on, in or under the land to which this Act applies is vested in the United 
Republic” (The Mining Act 2010, pp. 12-13). 

Part II, Section 7, paragraph 2 states that, “with the consent of the mineral rights 
owner, more than one mineral right may be granted over an area: a mining licence or 
primary mining licence for building materials may be granted in an area subject to a 
mineral right for minerals other than building materials”; and/or “a primary mining 
licence for gemstones may be granted in an area subject to a prospecting licence for 
minerals other than gemstones” (The Mining Act 2010, pp. 14). 

Mineral rights are granted on a first come, first served basis, taking into account the 
date of receipt of the respective application by the relevant authority, in accordance 
with the applicable regulations. If two or more applications are received on the same 
day by an authorised officer(s) during business hours, they are deemed to have been 
received simultaneously. Priority between them is then determined in accordance with 
the applicable prescribed regulations. 

The following mineral rights may be granted under the Mining Act 2010: a prospecting 
licence; a gemstone prospecting licence; a retention licence; a special mining licence; a 
mining licence; a primary mining licence; a processing licence; a smelting licence; and 
a refining licence. 
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A Prospecting Licence gives the holder exclusive rights to carry out prospecting 
operations in the prospecting area for minerals to which the licence applies for an initial 
prospecting period not exceeding four years. The prospecting licence may be renewed 
for a period of three years (first period of renewal) and two years (second period of 
renewal). In the case of the first renewal, 50 % of the area held under the initial 
prospecting licence must be relinquished and in the case of a second renewal, 50 % of 
the balance of the prospecting licence area must be relinquished. Should a further 
renewal period be required to complete a feasibility study which is already underway, a 
further (third) period, not exceeding two years, may be applied for. A renewal must be 
applied for not later than one month before the expiry date. The licensing authority will 
notify the applicant of the outcome of the application within four weeks from the 
registered date of application. If the application is successful, the applicant has four 
weeks in which to accept the licence and to pay the required fees. Prospecting licences 
for gemstones other than kimberlitic diamonds and for building materials are valid for 
one year only and cannot be renewed. The maximum area for which a prospecting 
right may be granted is prescribed, with different maximum areas for different minerals 
and in respect of different mineral rights. 

A prospecting licence will not be granted to an applicant who already owns more than 
twenty other valid prospecting licences, unless the cumulative prospecting area under 
the other prospecting licences does not exceed 2 000 square kilometres. An 
application for a prospecting licence may be made for minerals falling under the 
following groups: metallic minerals; energy minerals; gemstone excluding kimberlitic 
diamond; kimberlitic diamonds; industrial minerals; or building materials. Applications, 
including applications by tender for prospecting licences, are made to the Mining 
Commissioner.  

The holder of a prospecting licence will be required to spend a certain amount per 
square kilometre on prospecting annually as prescribed in the regulations. Prospecting 
operations should commence within three months from the date of issue of the licence 
and notice must be given of any mineral deposit of potential commercial value 
discovered. 

The holder of a prospecting licence may apply for a Retention Licence if a mineral 
deposit of potentially commercial significance has been identified but cannot be 
developed immediately due to technical constraints, adverse market conditions or other 
temporary economic factors. The application must be accompanied by studies and 
assessments by appropriate independent experts or consultants acceptable to the 
Minister. The Act prescribes the required content of the studies and assessments. The 
application for a retention licence must be submitted to the Mining Advisory Board. 

Where it is proved that the commercial development of a deposit is not presently 
possible but may be possible within a period of ten years, a retention licence may be 
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issued for a maximum period of five years over the identified area required to mine the 
deposit. The holder of a retention licence may apply for a special mining licence for the 
area, as per the provisions set out in the act. The retention licence may be renewed for 
a further five years. The Minister may require the holder to provide updated studies and 
assessments of the prospects for development and/or to provide proof of why the 
holder should not apply for a special mining licence in respect of the area.  

A Special Mining Licence is issued for a large scale mining operation, whose capital 
investment is not less than US$100 000 000 or its equivalent in Tanzanian shillings. 
The holder of a prospecting licence or retention licence may apply for a special mining 
licence to mine the minerals to which the licence applies within the prospecting or 
retention licence area. A special mining licence will be issued subject to the applicant 
meeting all conditions as defined in the act (Subdivision B, Sections 41 (4) and 42). It is 
granted to a successful applicant for either the estimated life of the ore body indicated 
in the feasibility study report, or for the period requested by the applicant, whichever 
period is shorter. The holder of a special mining licence may apply for a renewal of this 
licence, in respect to all or part of the mining area, no later than one year before the 
expiry date of the licence. The period of renewal of the licence will not exceed the life of 
the remaining ore body. The application for renewal must be accompanied by all 
documents etc. as required by the Act. The licence may not be transferred to another 
holder without the written consent of the licensing authority.  

The Minister may, on behalf of the United Republic of Tanzania, enter into a 
development agreement with the holder of or applicant for mineral rights with the 
intention to conduct mining operations under a special mining licence. The level of free 
carried interest and State participation in any mining operations under a special mining 
licence is negotiated between the Government and a mineral rights holder depending 
on the type of mineral and the level of investment. A development agreement will not 
be entered into if the capital expenditure of establishing mining operations within the 
special mining area is below US$100 000 000 or its equivalent in any convertible 
currencies; and/or if the due diligence conducted does not confirm the financial and 
technical capability of the applicant to be able to efficiently undertake such a large 
scale investment. 

A Mining Licence is issued for a medium scale mining operation, whose capital 
investment is between US$100 000 and US$100 000 000 or its equivalent in 
Tanzanian shillings. The holder of a prospecting licence or retention licence may apply 
for a mining licence to mine the minerals to which the licence applies within the 
prospecting or retention licence area. A mining licence will be issued subject to the 
applicant meeting all conditions as defined in the act (Subdivision B, Section 49). It is 
granted to an entitled applicant for an initial period of ten years and can be renewed for 
a further maximum of ten years, subject to the conditions prescribed in the Act. The 
application for renewal must be submitted no later than six months before the date of 
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expiry of the existing licence. The licence may not be transferred to another holder 
without the written consent of the licensing authority.  

A Primary Mining Licence is issued for small scale mining operations, whose capital 
investment is less than US$100 000 or its equivalent in Tanzanian shillings and is 
limited to Tanzanian citizens only. The primary mining licence permits the holder to 
prospect for and mine minerals as prescribed in the Act. The Minister, after 
consultation with the Board, may declare an area exclusively reserved for prospecting 
and mining operations by persons holding primary mining licences.  

The licence is valid for an initial maximum period of seven years and may be renewed. 
Applications for renewal must be made no later than three months before the date of 
expiry of the existing licence to the Zonal Mines Office. The holder of a primary mining 
licence may apply to the Mining Commissioner to convert the primary mining licence to 
a mining licence provided the existing licence has not expired.  

Part X (ten) of the Act refers to miscellaneous provisions including Section 108 
pertaining to radioactive minerals. Radioactive minerals are defined as a mineral which 
contains by weight at least one-twentieth of 1 % of uranium or thorium or any such 
combination. They may not be imported or exported except in accordance with the 
terms and conditions stipulated under the Atomic Energy Act. An application for a 
permit to export or import radioactive minerals must be submitted to the Commissioner, 
accompanied by any required or prescribed information.  
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3 TENURE 

A summary of Jacana’s mineral assets is shown in Table 3-1 and in Figure 1-1. Each 
tenement comprises prospecting licences or applications for all minerals other than 
building materials and gemstones applied for by, or granted to the following companies, 
which are all wholly-owned subsidiaries of African Eagle Resource plc: Twigg Gold Ltd; 
Kiokote Exploration Ltd; W.G. Exploration Ltd; and Twigg Minerals Ltd. 

Table 3-1 
Jacana Resources Uranium Mineral Assets  

 

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. 

 

 

 

 

 

 

Project Name Licence Name 
Licence 
Number Company

Applic or 
Renew 
Number

Date of 
Application

Date of 
issue of 
Licence

Date of 
Expiry

Origina
l Area Area Comments on status

Shikula PLR 4518/2007 Twigg Minerals Ltd* HQ-G16050 02.07.09 03-Jul-07 02-Jul-09 239.60 196.57 Under renewal

Nondwa
Chinugulu Application Twigg Gold Ltd* HQ-P19920 16.02.09 127.45 Application 

Iwimbe Application Kiokote Exploration Ltd* HQ-P19919 16.02.09 120.36 Application 
Manda Application W.G. Exploration Ltd* HQ-P19921 16.02.09 141.49 Application 

Kifutuka PLR 4077/2007 Twigg Minerals Ltd HQ-G15886 15.02.09 15.02.07 14.02.09 654.80 193.80 Under renewal

Wembere
Karangasi PL 6562/2010 Twigg Gold Ltd 13-Aug-10 12-Aug-13 122.49 Active

Misaki PL 6737/2010 Twigg Gold Ltd 05-Oct-10 04-Oct-13 61.27 Active
Manjaga PL 5738/2009 Twigg Minerals Ltd 12-Jun-09 11-Jun-12 183.77 Active

Misaki North Application Twigg Gold Ltd HQ-P17711 06.02.08 91.91 Application 

Tanga
Umba PL 5661/2009 Twigg Minerals Ltd 19-Mar-09 18-Mar-12 70.44 Active

Horo Horo PLR 6041/2009 Twigg Minerals Ltd 31-Dec-09 30-Dec-11 494.24 Active
* fully ow ned subsidiaries of African Eagle Resources plc
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4 GEOLOGY AND MINERALISATION 

4.1 Regional Economic Geology 

The known mineral deposits of Tanzania are associated with a variety of rock types of 
various geological settings and ages. The simplified geology of Tanzania along with 
location of Jacana’s Projects is shown in Figure 4-1.  

Figure 4-1 
Simplified Geology of Tanzania (after Hester 1998) 

 

The central and northern parts of Tanzania are dominated by the Archaean Tanzanian 
Craton, which is surrounded by Proterozoic mobile belts.  The Craton consists largely 
of granite gneisses and migmatites, with the development of greenstone belts in the 
northern part.  The greenstone belts host most of the country’s gold deposits  and 
cover a large area to the south and east of Lake Victoria known as the Lake Victoria 
Goldfield .  The greenstones (Nyanzian System) comprise a sequence of mafic to felsic 
metavolcanics, banded iron formation, chert, and metasedimentary rocks.  A belt of 
older amphibolite facies paragneisses known as the Dodoman System occurs in the 
southern part of the Craton, and is of little commercial interest.  

On the western flank of the Tanzanian Craton, the Lower Proterozoic Ubendian System 
comprises a belt of amphibolite to granulite facies gneisses with minor mafic to 
ultramafic intrusives, late granites and rare marbles.  The Ubendian is host to the lead, 
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copper  and silver-gold deposits  of the Mpanda Mineral Field, as well as several 
titaniferous magnetite deposits (notably Liganga) and the Lupa Goldfield .  In this 
region, platinum group metal  mineralization is known from the mafic-ultramafic 
Kapalagulu Complex. A number of other mafic-ultramafic complexes are known in the 
region, with potential for platinum group metal  and nickel-copper-cobalt deposits .   
Gemstone occurrences are also reported from Ubendian high grade metamorphic 
rocks. .   

The Lower Proterozoic Usagaran System occupies much of eastern Tanzania and 
represents an extension of the highly deformed and metamorphosed Mozambique Belt.  
The Usagaran is the source of several important industrial minerals including graphite , 
kyanite , mica , asbestos  and magnesite .  Bauxite occurs in several locations.  
Numerous gemstones and semi-precious stones are found in the Usagaran, notably 
tanzanite  (Marelani Mine), rubies  and tsavorite .  The country’s only historical 
production of uranium  was from pegmatites in the Uluguru Mountains during the early 
1950s.   

Weakly metamorphosed Middle Proterozoic (part of the Kibaran fold belt extending 
from Uganda to Zambia) quartzites, phyllites and schists in the far northwest are locally 
named the Karagwe-Ankolean System.  Late-tectonic granites host the mineralised 
pegmatites of the Karagwe tin-tungsten  district.  The Kabanga nickel  deposit is 
hosted by one of several mafic-ultramafic bodies within a belt of nickel deposits that 
extends into neighbouring Burundi.   

Upper Proterozoic to Lower Palaeozoic platform sediments of the Bukoban System 
overlie the Craton in the west.  Although correlation with the Katangan of the Central 
African Copperbelt has been proposed, no economic mineral resources are 
documented from these rocks.   

Rifting in Karoo times produced sedimentary troughs in the east and south of the 
country, and the coastal belt is covered by thick Jurassic to Neogene sediments 
associated with the rifting and breakup of Gondwanaland.  The Karoo rocks contain 
significant coal  resources as well as sandstone-type uranium  deposits (Jacana’s 
Tanga and Shikula Projects). The latter are similar in style to the Kayelekera uranium 
deposit in northern Malawi (Paladin Energy Ltd). Calcrete and playa lake-type uranium  
deposits are known from the Dodoma area (Jacana’s Wembere and Nondwa Projects). 
A thick evaporite sequence containing salt , gypsum  and anhydrite  occurs in the 
Jurassic succession.  The Mesozoic basins have potential for oil  and natural  gas 
reserves are known.  Many of the kimberlites intruding the craton and most of the 
carbonatites are thought to be Mesozoic in age.  Over 300 kimberlite pipes are known, 
of which approximately 20% are diamondiferous .  Some of the carbonatites contain 
phosphate , rare earths  or uranium .   
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5 THE TANGA PROJECT 

5.1 Location and tenure status 

The Tanga Project comprises two contiguous active Prospecting Licences, “Umba” (PL 
5661/2009) and “Horo Horo” (PLR 6041/2009) granted to Twigg Minerals Ltd and 
which cover an area of 564.68km2. The project area is located approximately 40km 
north of the regional administrative centre and local deep water port of Tanga in the 
extreme north eastern part of Tanzania, bordering with Kenya. Access is good with the 
project located to the immediate west of the main Tanga – Mombasa highway (Figure 
5-1).  

Figure 5-1 
Location of Tanga Project 

 

The project area consists of tropical low lying areas where subsistence agriculture 
dominates, although there are some limestone deposits being quarried near Tanga 
(Tanga Cement Company) along with several commercial sisal plantations. 
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5.2 Project Geology 

A majority of the Tanga Project Area is underlain by Permian-Triassic sediments of the 
Karoo Supergroup that make up the “Tanga Basin”, which occurs as one of the more 
north easterly exposed equivalents of the Karoo in East Africa. The Tanga Basin 
extends into Kenya where it forms the Kenyan equivalent, the Duruma Basin (Figure 5-
2). The project area is covered by the 1: 125 000 scale Geological Map “Moa” 
published by the Tanzanian Geological Survey (1968). 

Figure 5-2 
Geology of Tanga Project 

 

The Karoo succession has been termed the Tanga Beds and has been informally 
subdivided into lower, middle and upper sequences (Quennell et al., 1956). The Karoo 
rocks rest unconformably on Proterozoic age Usagaran basement rocks to the west 
and dip gently to the east. The lower division of the Tanga Beds is characterised by 
conglomerates, followed by coarse grained, feldspar–rich, current-bedded sandstones 
that have been tentatively correlated with the mid Permian Mbuyara Formation found in 
the Songea Group (Ruhuhu Basin) (Wopfner, 2002). The middle sequence, that is 
thought to rest unconformably upon the lower division, comprises of dark 
carbonaceous siltstones and fine grained sandstones (Wopfner, 2002). The upper 
division of the Tanga Beds consists of thinly and current bedded flaggy sandstones and 
green mudstones (Figure 5-3). 
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The Tanga Beds are unconformably overlain by a coarse grained fluviatile sandstone 
unit, the “Kilulu Sandstone” , which has tentatively been matched with the early Triassic 
Kingori Sandstone from the Ruhuhu Basin. Marine carbonates of Early to Middle 
Jurassic age unconformably overly the Karoo and have formed the focus of high quality 
limestone mining by Tanga Cement. These sediments are overlain by 
Pleistocene/Pliocene to recent sediments and are preserved as elongate exposures in 
the southern central parts of PLR 6041/2009 (Figure 5-2 and 5-5). 

Figure 5-3 
Examples of Middle and Upper Tanga exposures 
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5.3 Mineralisation and Exploration models 

5.3.1 Uranium 

The Tanga Basin represents a poorly understood and mapped part of the Karoo 
System in Tanzania. Stratigraphic correlations with other better mapped and 
understood exposures in Tanzania (such as the Ruhuhu Basin) are tentative, although 
it seems that the Tanga Basin represents a deposition period ranging from Mid 
Permian to Early Triassic, a period that is associated with several well-known 
sandstone hosted uranium occurrences documented from throughout Southern Africa 
(e.g. Mkuju River, Kayelekera, Rystkuil, Mutanga, Njame, Kanyemba, Lethlakane).  

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 U3O8 to 1 000g/t U3O8. 

Based on a review of literature covering the Tanga Basin the area does not seem to be 
prospective for coal, due to the absence of lower Permian/Carboniferous units. 

5.3.2 Heavy Mineral Sands 

Numerous large HMS deposits exist along the east African coastline from Kenya to 
South Africa, a distance of 4600km. In Kenya, the Kwale project is being developed by 
Base Resources and consists of 1465Mt grading 4.89% HM. In Mozambique, 
BHPBilliton holds the Corridor Sands project comprising 16.5Mt grading 5.3% HM and 
is looking to re-start production. Kenmare Resources is mining HMS at Moma in 
Mozambique and at full production is expected to produce 800,000t per annum of HM. 
In South Africa, the Richards Bay deposit produces approximately 1.9Mt per annum of 
HM. Other major deposits in South Africa include Xolobeni (346 Mt @ 5.14% HM) 
Hillendale-Fairbreeze and Wavecrest. 

Tanzania is the only south-east African country with a coastline that does not have a 
recognised HMS deposit. The Tanzanian coastline has an extent of some 800km and 
is exposed to similar ocean current patterns and coastal geology as its neighbouring 
countries. Also, Tanzania has an advantage to these other countries - three major 
islands, Pemba, Zanzibar and Mafia that act as a barriers to the wind, reducing fetch 
and wave energy and hence the transportation of HM offshore.   
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5.4 Historical and recent exploration 

5.4.1 Uranium 

The Tanga Project area has been covered by 1: 125 000 scale geological mapping 
(QDS Sheet 111 and 110) as well as by a countrywide airborne geophysical survey 
completed by GeoSurvey International in 1979. This survey included magnetics and 
radiometrics acquisition using a fixed wing platform utilising 1km line spacing. Based 
on these results, German company Uranerzbergbrau completed follow up surveys over 
numerous radiometric anomalies during 1978 – 1982. Its focus, however remained on 
anomalies generated within the larger sandstone-hosted Karoo exposures in the 
Ruhuhu Basin as well as over internal restricted basins around the Bahi Depression 
near Dodoma.  

Following acquisition and review of the Geosurvey International geophysical data, a 
well-defined U anomaly was delineated covering parts of the mapped Tanga Karoo 
Basin (Figure 5-4). The corresponding airborne Th and K channel images over the 
licence areas are not complete. This resulted in AFE (through subsidiary Twigg 
Minerals Ltd) applying for and being granted two Prospecting Licences covering the 
northern parts of the anomaly.  Field validation completed by Jacana personnel in 
November 2010 confirmed the presence of elevated uranium (relative to background) 
through use of a portable spectrometer over an area characterised by very poor 
outcrop over mapped Lower Tanga sediments. Variable Th (maximum 29.8ppm) and K 
(maximum 5%) levels were observed using the spectrometer, with the highest assay 
reading of 54ppm U being recorded (with negligible K and Th). Additional field 
validation completed by MSA in May 2011 also confirmed the presence of anomalous 
radiation (relative to background) utilising a scintillometer (RadEye Personal Radiation 
Detector) over areas of poorly exposed fine grained shales and mudstones (Figure 5-3) 
belonging to mapped Upper and Middle Tanga Beds.  
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Figure 5-4 
Uranium channel – GeoSurvey Airborne Survey 

 

5.4.2 Heavy mineral sands 

The earliest known reference to HMS occurrences in Tanzania was a Geological 
Survey of Tanzania report in 1963. The Beach Sands Mining Company, a joint venture 
between Romanian company Geomin and the State Mining Company investigated 
beach sand occurrences between 1974 - 1976. 

The first systematic exploration was conducted by Tanganyika Gold Limited, which 
conducted sampling along the entire Tanzanian coastline over an 18 month period from 
mid-1998 to end 1999. The field work initially consisted of visual inspection followed by 
a rough grain count of the more promising areas. Limited reconnaissance 
drilling/auguring was conducted on what were considered the most prospective areas, 
including the areas proximal to the Tanga Project. One of Tanganyika Gold’s HM pitting 
lines, T1 was located within and extending immediately east of the Tanga Project Area 
(Figure 5-5), as well as at another line, T5 further to the south. 
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Figure 5-5 
HMS Exploration – Tanga Area 

 

 

Tanganyika Gold subsequently dropped all exploration in Africa to concentrate on 
projects in Australia. Various licences for heavy minerals were spun out into 
Omegacorp Limited in 2004, which became a uranium explorer in 2005. Omegacorp 
did little work on the projects other than some initial scout drilling by a hand held auger 
in 2005. Following the acquisition of Omegacorp by Denison Mines in 2007, the 
licences were subsequently relinquished by Denison who had no interest in HMS as a 
commodity. It appears that no work has been carried out since then. 

5.5 Conclusions and Recommendations 

High level validation and orientation work completed (by Jacana and MSA) to date has 
confirmed the presence of anomalous uranium backgrounds over sandstones and 
mudstones belonging to prospective Mid Permian to Triassic Karoo-aged sediments 
located within the Tanga Basin and over parts of the Tanga project as a whole. Due to 
poor quality airborne Th and K data, the influence of these variables in determining 
whether the anomaly is truly a uranium one is a key factor. In terms of the geological 
setting, the general sedimentological setting exhibited by the Tanga Karoo sediments - 
variable channelized coarse grained gritty sandstones with fine grained, impermeable 
mudstone layers - is considered favourable for the location of sandstone hosted/style 
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uranium mineralisation. Based on historical work completed in the area, the Tanga 
Project also has potential to host HMS deposits. 

The following recommendations are made:  

·  It is recommended that a detailed ground geological mapping, geochemical and 
radiometric survey is completed over radiometric anomalies defined by the 
airborne survey in order to accurately locate and validate the presence of the 
uranium anomaly and evidence of mineralisation. Results from this work will 
confirm the nature of the anomaly and hopefully delineate drill targets to test 
sub surface extensions of the mineralisation.  

·  It is recommended that records of Tanganyika Gold’s HMS exploration work in 
the Tanga region is sourced from the archives at the Geological Survey in 
Dodoma.  

·  Preliminary sampling and auguring of prospective horisons identified within the 
Tanga Project. 

·  Negotiations should be entered into with holders of the Prospecting Rights 
located immediately east and south east of PLR 6041/2009 in order to acquire 
the rest of area if potential for HMS resources is confirmed. 

·  That PLR 6041/2009 be renewed prior to its expiry in December 2011. 
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6 THE NONDWA PROJECT 

6.1 Location and mineral tenure status 

The Nondwa Project comprises four contiguous Prospecting Licences totalling an area 
of 583.1km2 , three of which are under application (HQ-P19919, HQ-P19921 and HQ-
P19920), with PLR 4077/2007 currently under renewal (Table 3-1). Nondwa is located 
in the Bahi Lake Region, on the southern edge of the Bahi Basin in central Tanzania. 
The area is dominated by the Bahi Swamp (lake and surrounding wetland), 
representing a closed, internal drainage system. The lake and wetland are used for 
cultivation, livestock keeping and fishing by the local communities. The Bahi wetland 
receives water from various seasonal rivers, mainly draining from the north, and may 
dry up totally depending on the rainfall in the catchment area. The project area is 
located 70 km to the south west of the national political capital of Dodoma, which is 
linked to the project area by road (Figure 6-1).  

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

The Nondwa project is located in the centre of the Archaean Tanzania craton and the 
project area is extensively underlain by plutonic granites belonging to the basement 
complex. Due the location of the Nondwa Project along the southern margins of the 
Bahi Depression, outcrop is non-existent, with the area being dominated by recent 
surficial sediments or “mbuga” which is a dark grey to black clay rich soil which is 
characteristic of the Bahi Depression and many other parts of Tanzania (Figure 6-2).  

Figure 6-2 
Geology of the Nondwa Project 

 

 

6.3 Mineralisation and Exploration Model 

Uranium mineralization of the Bahi basin has been known since the 1950s when 
uranium was intersected in a salt exploration drill hole located near the centre of the 
Bahi Swamp. The closed drainage system of the approximately 1 000 km2 Bahi Swamp 
has developed covering a catchment area of approximately 27 000 km2 of weathered 
uranium rich Archaean granites. Uranium is leached from the deeply weathered 
Archaean granites and deposited in organic/reducing traps within the palaeo drainage 
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channels and in the playa lake sediments. The shallow nature of the uranium 
mineralisation related to the Bahi playa lake system can be likened to the Yilgarn playa 
lake/calcrete uranium province in Western Australia. Uranex NL (ASX: UNX) has been 
active in the Bahi Swamp region and acquired a significant tenement holding (Figure 6-
3). Work completed to date by Uranex has delineated a JORC compliant resource of 
29 Mlb U3O8 grading 190ppm U3O8 over the Manyoni Deposit, which consists of several 
smaller ore deposits (representing individual playa lakes) all located within close 
proximity to a proposed central processing plant area. Mineralisation (schrockeringite 
and carnotite) is hosted within near-surface calcareous and gypsum-bearing 
clays/mbuga that can attain thickness of up to several metres. Additional work is being 
completed at Uranex’s Itigi Project located 80km to the west of Manyoni (and adjacent 
to Jacana’s Wembere Project). 

Figure 6-3 
Location of Uranex’s Manyoni and Itigi Projects 

 

6.4 Historical and recent exploration 

Following the completion of GeoSurvey International’s nationwide 1km line spacing 
airborne geophysical survey in 1979, a number of radiometric anomalies were 
identified in the Bahi catchment area from interpreted geophysical data. In 1979 
Uranerzbergbrau completed extensive follow up work including surface radiometric 
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surveys, pitting and trenching, identifying numerous targets containing near-surface 
uranium mineralisation. The Manyoni and Itigi targets are clearly defined in the regional 
airborne radiometrics (Figure 6-4).  

Figure 6-4 
Location of Uranex’s Manyoni and Itigi Projects on airborne U channel 

 

Very little work has been completed over the Nondwa Tenement to date, primarily due 
to the fact that most of the Prospecting Licences are still under application. Jacana 
personnel completed a car-borne and foot traverse using a handheld spectrometer 
through the project areas in November 2010. Although no significant uranium 
mineralisation was detected, elevated readings were reported over areas containing 
mbuga. It was noted that the extent of mbuga over the tenement areas was not 
widespread. 

Inspection of the published geological map, DTM and airborne radiometric data (U 
channel) over the Nondwa Project  confirms that the primary radiometric anomaly is 
located to the north (held by Uranex) and that the Nondwa anomaly clearly represents 
a palaeo- channel with a source from within the Nondwa Project where the anomaly is 
restricted to a single channel (Figure 6-5). 
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Figure 6-5 
Nondwa Project airborne radiometrics 

 

6.5 Conclusions and Recommendations 

The Nondwa Project is located within or proximal to the Bahi Depression that has 
proven uranium potential – based on work carried out by previous workers as well as 
more recently by Uranex. Airborne radiometrics have been very effective in detecting 
near-surface mineralisation and these data have been critical in carrying out 
exploration in the area to date. The well-defined palaeo-channel defined by the 
airborne data has its source within the Nondwa tenement, and although presenting a 
relatively small exploration target, follow-up ground radiometric surveying and 
pitting/auguring should be carried out to validate this model/target. 

This work is obviously dependent on the successful grant and renewal of the various 
Prospecting Rights and applications that make up the Nondwa Project. 
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7 THE WEMBERE PROJECT 

7.1 Location and mineral tenure status 

The Wembere Project is comprised of three active Prospecting Licences (PL 
6562/2010, PL 5738/2009 and PL 6737/2010) and one application (HQ-P17711) that 
total a combined area of 459.44km2. The Wembere Project area is located 130 km east 
of the regional centre of Tabora and is located just north of the road connecting 
Dodoma with Manyoni and Tabora. The project area is located at the extreme southern 
end of the Wembere depression, a closed drainage system, similar to the Bahi Basin 
located 130 km to the south east (Figure 7-1). 

Figure 7-1 
Location of Wembere Project 

 

7.2 Project Geology 

The Wembere depression, like the Bahi basin, is a closed drainage system. The 
geology of the depression is similar to the geology of the Bahi region and is extensively 
underlain by plutonic granites belonging to the basement complex. Due the location of 
the Wembere Project along the southern margins of the Wembere Depression, outcrop 
is restricted to the southern parts of the project where granites outcrop. The remainder 
of the area is dominated by recent surficial sediments including calcretised soils and 
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localised areas of mbuga (Figure 7-2). Exploration by several companies has 
delineated several non-economic kimberlites in the region, several of which are located 
to the west of the Wembere Project. 

Figure 7-2 
Local geology of Wembere Project 

 

7.3 Mineralisation and Exploration Model 

Due to similarities with the Nondwa licence area in geological setting and 
mineralisation/exploration model, the reader is referred to 6.3 of this report.  

7.4 Historical and recent exploration 

The licence area was prospected by Williamson Diamonds Limited from 1959 to 1976 
during regional kimberlite exploration in Tanzania.   The licence was also covered by 
airborne surveys conducted by Geosurvey International (1976-80), RTZ (1996-1997, 
and was covered by the high resolution aeromagnetic survey conducted by Savannah 
Exploration Limited (2007).  Work carried out by RTZ entailed high resolution 
magnetics and radiometrics over most of the Wembere Project area and although the 
work did not result in the discovery of any new diamondiferous kimberlites, the resulting 
high resolution airborne radiometric data has become useful for uranium exploration.  
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A well-defined linear N-S trending uranium anomaly was defined by AFE over PL 
5738/2009 with dimensions of 8km x 2km. Note that although there is a coincident Th 
anomaly mirroring most of this anomaly, the southern and eastern parts appear to be 
exclusively that of an uranium anomaly. The anomaly appears to reflect a north flowing 
palaeochannel/drainage that enters the Wembere depression from the south (Figure 7-
3).  

Figure 7-3 
Airborne U and Th radiometric image over Wembere 

 

In November 2010 and May 2011, Jacana and MSA personnel completed a series of 
vehicle and foot traverses over the target anomaly and surroundings. Results from both 
field assessments and observations confirmed that anomalous uranium mineralisation 
was sourced from calcrete horizons and float seen through the area. It appears that 
mbuga development has resulted in a thin veneer covering more extensive calcrete 
horizons which are thought to be the source of U anomalism.  

7.5 Conclusions and Recommendations 

The acquisition of high resolution radiometrics data sourced from previous workers 
RTZ has certainly assisted AFE and Jacana to delineate a specific target area which 
has been successfully validated in the field as a uranium anomaly. Following site 
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assessments by Jacana and confirmation of the presence of calcrete and calcrete float 
in the area is considered encouraging as a potential source of uranium (as opposed to 
being hosted within clays) due to better existing extraction methodology.  

Additional ground radiometric surveying, coupled by pitting/auguring over the target is 
recommended in order to better delineate the extent of the anomaly. 

8 THE SHIKULA PROJECT 

8.1 Location and mineral tenure status 

The Shikula Project is located in the Karoo aged Rukwa basin in south-west Tanzania 
and comprises of a single Prospecting Licence under renewal (PLR 4518/2007) that 
covers a total area of 196.57km2. The area is accessible via the Mbalizi – Galula road 
diverging from the Tanzania – Zambia highway at Mbeya. The road has been graded 
and can be accessed throughout the year. 

Figure 8-1 
Location of the Shikula Project 
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8.2 Project Geology 

The Shikula project is located in the Rukwa sedimentary basin in south west Tanzania. 
The project is covered by Cretaceous – Eocene sediments along with Permian-Triassic 
Karoo-aged sediments exposed along its extreme north western parts.  Karoo-aged 
sediments were deposited in a faulted NW-SE trending basin with Ubendian crystalline 
rocks marking a well-defined boundary to the south of the tenement (Figure 8-2).  

Figure 8-2 
Geology of Shikula Project 

 

The extent of Karoo underlying the existing Cretaceous-Eocene cover is not known, 
although recent tectonic instability and localized uplift has resulted in the development 
of several deeply incised drainage channels that expose the extent of Eocene and 
Cretaceous sediments (Figure 8-3). It is quite possible that Karoo-aged sediments 
underly the entire Shikula PL. 

The Songwe River drains to the northwest and is the major drainage within the area, 
finally emptying into Lake Rukwa located to the north west.  
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Figure 8-3 
Exposed Eocene Sediments at Shikula 

 

Songwe River Eocene exposure  

 

Songwe River exposure 
 

 

8.3 Mineralisation and Exploration Model 

As with the Tanga Basin, the Rukwa Basin represents a poorly understood and 
mapped part of the Karoo System in south west Tanzania. Stratigraphic correlations 
with other better mapped and understood exposures in Tanzania (such as the Ruhuhu 
Basin) are tentative, although it seems that the Rukwa Basin represents a deposition 
period ranging from the early Permian to Early Triassic, a period significant for the 
several well-known sandstone hosted uranium occurrences as well as coal deposits 
that have been documented from throughout Southern Africa.   

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 U3O8 to 1 000g/t U3O8. 
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Early Permian exposures of carbonaceous and coal bearing sediments appear to be 
exposed as small, fault bounded units located in the extreme north western parts of the 
Rukwa basin. Here two coalfields, namely the Lupa coalfield and Galula coalfield have 
been identified, with Western Rift Exploration (a subsidiary of Anglo American) 
estimating the region to contain 140Mt of thermal quality coal, based on work 
completed in the 1950s (Figure 8-4). Edenville Energy is evaluating the Namwele-
Mkomolo coal project located within a similar Karoo inlier located 200km to the 
northwest.  

Figure 8-4 
Coal occurrences within Rukwa Basin  

 

8.4 Historical and recent exploration 

Apart from published geological mapping (1:125 000 scale) and the regional airborne 
geophysical survey completed by GeoSurvey International in 1979, no exploration has 
been carried out over the Shikula PL. The Galula coalfield is located approximately 
10km to the northwest of the Shikula PL and represents a series of downfaulted blocks 
that expose north-easterly dipping lower Permian or “K2” facies sediments that contain 
coal seams and coaly shale layers (Figure 8-5). Work on Galula was completed by 
Western Rift Exploration in the 1950s and comprised a series of adits, trenches and 
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pits. A strike section generated indicates that the coal exposures have limited strike 
extent (Figure 8-5). 

Figure 8-5 
Galula Coal Occurrence map and section 
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Review of the radiometric data show elevated potassium, thorium and uranium 
anomalies related to mapped Eocene sediments and volcanics as well as subtle 
anomalies related to Karoo sandstones in the north west. Follow up work completed by 
Jacana personnel in 2011 validated these occurrences, recording elevated U and Th 
from exposed Eocene sediments within the Shikula PL. The Karoo sandstone 
exposures to the north west were not evaluated in terms of identifying potential 
exposure of K2 coal-bearing sediments or their potential to validate radiometric 
anomalies. 

8.5 Conclusions and Recommendations 

The Shikula PL is located within the southernmost parts of the Rukwa Basin that forms 
part of the Eastern African Rift Valley. Fault bounded and isolated Karoo inliers are 
located throughout Rift Valley, several of them containing coal occurrences and 
deposits which are currently being evaluated by several local and foreign companies. 
The Shikula PL is located immediately along strike from the Galula coal field where 
historical work has defined exposures of coal seams and coaly shale. Based on work to 
date, strike extensions to the southeast appear limited/faulted, although this still needs 
to be tested. The thickness of the Eocene sedimentary cover is unknown, although 
evidence in incised river valleys suggests that it is significant (>20m).  

It is recommended that follow-up field validation is made focusing on assessing the 
Karoo exposures located in the north west as follows: 

·  Exposure of prospective carbonaceous K2 horizons through geological 
traversing and mapping; 

·  Using a spectrometer, assess and validate elevated radiometric responses 
defined by airborne programme. 

9 CONCLUSIONS 

Jacana’s portfolio of projects in Tanzania represents a selection of grass roots 
uranium, heavy mineral sands and (to a lesser extent) coal-focused exploration 
projects that have very little or no work completed on them. 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 and application of the 
various PLs making up the exploration portfolio, the holders/applicants (i.e. the various 
subsidiaries of African Eagle plc) have carried out limited, if any work. Based on work 
undertaken to date and on findings detailed in this report, suggested work programmes 
have been provided for each of the four Projects, these obviously being subject to the 
successful grant and/or renewal of the Prospecting Licences by the Tanzanian 
Government.  
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In many 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. 
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