
 

 

 
 
 
 
 
 
 
 
 

REPORT on the USHIROMBO MINERAL EXPLORATION PROPERTY 
 
 

of TANZANIAN ROYALTY EXPLORATION CORPORATION  
 
 
 

in the BUKOMBE DISTRICT, SHINYANGA REGION  
 

of the UNITED REPUBLIC OF TANZANIA, EAST AFRICA 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Toronto, Canada 
August 31, 2009. Martin J. Taylor P. Geo. 



 

Report on the Ushirombo Mineral Exploration Property of Tanzanian Royalty in Tanzania 
 

ii 

 TABLE of CONTENTS 
 Page 
 
1.0 SUMMARY            1 
 
2.0 INTRODUCTION and TERMS OF REFERENCE      4 
 
3.0 PROPERTY DESCRIPTION and LOCATION       5 
3.1 United Republic of Tanzania          5 
3.2 Description of Ushirombo Properties         8  
     
4.0 ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, INFRASTRUCTURE  
 and PHYSIOGRAPHY        21 
4.1 Introduction          21 
4.2 Ushirombo Project         22 
 
5.0 HISTORY          24 
5.1 Previous Work by Barrick Exploration Africa Ltd.     24 
 
6.0  GEOLOGICAL SETTING        42 
6.1 Introduction to the Geology of Tanzania      42 
 6.1.1 Archaean         44 
 6.1.2 Proterozoic         45 
 6.1.3 Palaeozoic-Mesozoic        45 
 6.1.4 Tertiary         46 
6.2 Archaean Greenstone Belts of the Lake Victoria Goldfields    46 
 6.2.1 Mabale, Kahama and Ushirombo Belts     47 
6.3 Geology of the Ushirombo Project       49 
6.4 Structural Setting         54 
 
7.0 DEPOSIT TYPES         55 
7.1 Introduction          55 
7.2 Golden Pride Mine         56 
7.3 Geita Mine          56 
7.4 Bulyanhulu Mine         59 
7.5 Tulawaka Mine         60 
7.6 Nyakafura Deposit         62 
 
8.0 MINERALIZATION        63 
 
9.0 EXPLORATION by Tanzanian Royalty      64 
9.1 Kimberlite Exploration        64 
9.2 Gold Exploration         73 
 
 



 

Report on the Ushirombo Mineral Exploration Property of Tanzanian Royalty in Tanzania 
 

ii 

10.0 SAMPLING METHOD and APPROACH      86 
10.1 BEAL Soils          86 
10.2 Tanzanian Royalty Conventional Soils      86 
10.3 Tanzanian Royalty Auger Soils       86 
10.4 Tanzanian Royalty Heavy Mineral Sampling      87 
10.5 BEAL RAB Drilling         87 
10.6 BEAL Pit Sampling         87 
10.7 Database          87 
 
11.0 SAMPLE PREPARATION, ANALYSES and SECURITY   88 
11.1 BEAL Soils          88 
11.2 BEAL RAB Drilling         88 
11.3 BEAL Pit Sampling         88 
11.4 Tanzanian Royalty Soils        88 
 
12.0 DATA VERIFICATION        90 
12.1 Soils           90 
12.2 BEAL RAB          91 
 
13.0 INTERPRETATION and CONCLUSIONS     92 
 
14.0 RECOMMENDATIONS        94 
 
15.0 REFERENCES         95 
 
16.0 CERTIFICATE         96 

 Figures 
            Page 
Figure 3.1 Administrative Regions of Tanzania        6 
Figure 3.2 Ushirombo Project Licences and Applications       9 
Figure 3.3 Outline of PL 2466/2004 + HQ-P20038      14 
Figure 3.4 Outline of PL 3073/2005 + HQ-P17777      15 
Figure 3.5 Outline of PL 5087/2008       16 
Figure 3.6 PMLs within PL 5087/2008       17 
Figure 3.7 Outline of PL 5134/2008       18 
Figure 3.8 Outline of PL 3102/2005 + HQ-P17892      19 
Figure 3.9 Outline of PL 4966/2008       20 
Figure 3.10 Outline of PL 5136/2008       20 
Figure 4.1 Licence and Application outlines on 1:50,000 topography   23 
Figure 5.1 BEAL Regolith Model        26 
Figure 5.2 Location of RAB-Soil Gold Anomalies      28 
Figure 5.3 Location of BEAL Pits        29 
Figure 5.4 BEAL RAB Section 380000E       32 
Figure 5.5 BEAL RAB Section 380900E       33 
Figure 5.6 BEAL RAB Section 381200E       34 
Figure 5.7 BEAL RAB Section 381500E       35 
Figure 5.8 Ushirombo Area Geology – BEAL 2002      37 



 

Report on the Ushirombo Mineral Exploration Property of Tanzanian Royalty in Tanzania 
 

iii 

Figure 6.1 General Geology of Tanzania       42 
Figure 6.2 Stratigraphic Column for Tanzania      43 
Figure 6.3 Greenstone Belts of the Lake Victoria Goldfields    47 
Figure 6.4 Mabale, Kahama and East Ushirombo Greenstone Belts    48 
Figure 6.5 Regional Geology of the Ushirombo Project     50 
Figure 6.6 Geology of the Ushirombo Project Area      51 
Figure 9.1 Ushirombo Project Airborne Magnetics RTP     65 
Figure 9.2 Ground Magnetics USH50DIA01      66 
Figure 9.3 USH81RC001 on Ground Magnetics – USH50DIA01    67 
Figure 9.4 USH50RC001 on Ground Magnetics – USH50DIA02    68 
Figure 9.5 Ground Magnetics USH50DIA05      69 
Figure 9.6 USH82RC001 on Ground Magnetics – USH51DIA01    71 
Figure 9.7 USH74RC001 on Ground Magnetics – USH51DIA02    72 
Figure 9.8 Katente Area IP Lines        74 
Figure 9.9 West Block IP Chargeability       74 
Figure 9.10 East Block IP Chargeability       75 
Figure 9.11 Central Block IP Chargeability       76 
Figure 9.12 Northwest Block IP Chargeability      76 
Figure 9.13 Contoured BEAL Gold Soils with IP Chargeability Trends   77 
Figure 9.14 Revised BEAL Soil Gold Contours with major trends    78 
Figure 9.15 IP Chargeability with IP and Soil Trends      79 
Figure 9.16 Airborne Magnetics with IP and Soil Trends     79 
Figure 9.17 Gold Results 2008 Soils PL 3102/2005      82 
Figure 9.18 Geological Reinterpretation Ushirombo Project     83 
Figure 9.19 Ushirombo Quartz Veins and Planned RAB, RC lines    85 
Figure 12.1 QC Graph Tanzanian Royalty soil duplicates     91 
 

 Tables 
            Page 
Table 1.1 Budget Summary for Proposed Exploration, Ushirombo Project     3 
Table 3.1 Coordinates of Ushirombo Project Licences     11 
Table 3.2 Status of Ushirombo Project Licences      12 
Table 3.3 Ownership of Ushirombo Project Licences     13 
Table 5.1 Summary of BEAL Exploration PLs 1401/99, 1402/99    24 
Table 5.2 Significant Gold Assays BEAL RAB Drilling     30 
Table 5.3 Quartz Veins Sampled by BEAL      40 
Table 5.4 BEAL Exploration Expenditures 2003      41 
Table 9.1 Summary of Tanzanian Royalty Expenditures     64 
Table 9.2 Summary of 2007 Soil Sampling      80 
Table 9.3 Summary of 2007 Soil Assay Statistics      80 
Table 9.4 Ushirombo Quarry Assay Results      80 
Table 9.5 Summary of 2008 Soil Sampling      81 
Table 9.6 Summary of 2008 Soil Assay Statistics      81 
Table 14.1 Budget Summary for Proposed Exploration, Ushirombo Project   94



 

Report on the Ushirombo Mineral Exploration Property of Tanzanian Royalty in Tanzania 
 

1 

1.0 SUMMARY  
 
Martin Taylor, P. Geo., was retained by Tanzanian Royalty Exploration Corporation (“Tanzanian 
Royalty”) in June 2009 to prepare a technical report to the standards of NI 43-101 on their 
Ushirombo mineral property in the United Republic of Tanzania.  The author is familiar with 
gold exploration in Tanzania, having spent 8 years working there in that regard in 1999-2009, 
and visited the Ushirombo property in July 2009. 
 
Tanzanian Royalty is a publicly-traded financial gold company whose business strategy is to 
acquire royalty interests in gold production from its core assets in the Lake Victoria Goldfields 
of Tanzania.  As of December 31, 2008, the company had 88,793,958 common shares issued and 
outstanding.  Tanzanian Royalty’s head office is in South Surrey, British Columbia, Canada and 
it trades on the TSX Exchange under the symbol TNX and on the AMEX as TRE.  The company 
operates in Tanzania through two wholly-owned, Tanzanian-registered companies, TanCan 
Mining Company Ltd. and Tanzam 2000 Ltd. 
 
The Ushirombo Project is at an early exploration stage and consists of 7 granted Prospecting 
Licences plus 3 approved applications covering a total area of approximately 235.45 km².  The 
property is located in the Lake Victoria Goldfields area within one of the principal Archaean 
greenstone belts of Tanzania and lies 30 km southeast of the Tulawaka gold mine of 
Barrick/MDN.  The Ushirombo Project occurs in the same structural setting as the known gold 
mineralization at Tulawaka as well as being closely associated with the regional Golden Pride 
Shear Zone that hosts the major Golden Pride (Resolute) and Buzwagi (Barrick) gold mines.  
Tulawaka had two surface quartz-rubble zones that were initially estimated at 246,000 tonnes 
grading 7.29 g/t Au, or 57,700 oz gold.  The Ushirombo Project, especially around the artisanal 
mining areas, has extensive quartz rubble at or near surface. 
 
The Archaean Tanzanian Craton and its surrounding Proterozoic mobile belts underlie much of 
the Central Plateau of Tanzania.  Continentally-derived sediments of Mesoproterozoic and 
younger age cover part of the craton, especially in the east.  Tertiary volcanics of mafic to 
intermediate composition, including carbonatites, occur primarily in the Kilimanjaro and Eastern 
Rift areas of the north of the country.  The producing gold mines and other deposits of the Lake 
Victoria Goldfields are hosted within a series of Archaean greenstone belts, similar in age, 
lithologies and mineralization to the Abitibi Belt of northern Ontario and Quebec.  These east-
trending linear greenstone belts are separated by granite-gneiss terranes.  Recent work, including 
exploration drilling, has shown that some of the greenstone belts are more extensive than was 
previously realised, especially the Ushirombo Belt in the area of Tanzanian Royalty’s holdings. 
 
Tanzania is the 3rd largest gold producer in Africa, after South Africa and Ghana.  This has been 
achieved with the opening of five open-pit mines (Golden Pride, Geita, North Mara, Tulawaka 
and Buzwagi) and one major underground mine (Bulyanhulu) in recent years.  Mining of gold 
from bedrock deposits around Lake Victoria was recorded as early as 1898 and continued 
intermittently on a limited scale into the 1970s in the Mara, Musoma, Serengeti, Iramba Plateau 
and Geita areas.  These operations were primarily on mesothermal vein-type deposits within the 
greenstone belts, most of the veins being associated with faults and shear zones, though no major 
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regional shear zones like the Cadillac Break of the Abitibi Belt in Canada have been recognized.  
Some mineralized zones are sub-parallel to lithologic layering in the greenstones, and others cut 
across layering, especially in the more competent units.  Dilational openings along shear zones 
are common hosts for the mineralization, which is often open space filling accompanied by 
replacement of adjacent wallrock at some sites.  Many are localized in banded iron formation 
(BIF), while only a few small deposits occur in granitoids, usually near greenstone.   
 
Previous work at Ushirombo by Barrick Exploration Africa Ltd. (BEAL) included exploration 
expenditures of US$299,033 and property payments of US$32,172 in 2003.  This work showed 
that there are significant geochemical targets as well as areas of historic and current artisanal 
gold mining in attractive geology and structures within the Ushirombo Project.  It did not, 
however, fully test the property which remains an excellent target area for gold deposits.  The 
field work carried out by Tanzanian Royalty focussed on diamond exploration in 2003-2006 and 
totalled a cost of C$283,955 together with C$1,328,744 to acquire and maintain the status of the 
licences.  Tanzanian Royalty’s gold exploration in 2007-2008 totalled C$161,886. 
 
Soil sampling in 2002 by BEAL highlighted several gold anomalies within the western half of 
the property in areas of known artisanal workings and associated with the Buntubili high-strain 
zone.  A subsequent regolith study concluded that much of the upper horizons were transported, 
suggesting the conventional shallow soil sampling might not be representative of the underlying 
bedrock and that the relative lack of high gold values in shallow soils does not necessarily reflect 
the gold mineralization potential.  Lower-level gold values may be significant and, as was later 
shown by Tanzanian Royalty, may indicate important but subtle trends. 
 
BEAL therefore utilized vertical RAB drilling in a bedrock interface program in 2002-2003 with 
6,450 m drilled on the property in 749 holes and identified four new gold-in-soil anomalies as 
well as confirming some of the previous shallow-soil anomalies.  Overall the BEAL 
interpretation appears to have focussed only on the highest values, ignoring other areas of more 
subtle values and regolith complexity. The results on PL 1401/99 showed a more extensive 
potential for gold mineralization as well as suggesting several very weak original anomalies were 
kilometre-scale.  BEAL followed-up the northeast target anomalies with four fences of heel-to-
toe RAB holes totalling 3,405 m in 77 holes.  These provided some significant gold intersections 
but did not define a clear mineralized trend between the lines separated by 300 m to 900 m. 
  
After BEAL returned the property, Tanzanian Royalty’s initial focus was on the potential for 
diamondiferous kimberlites.  Multiple airborne magnetic targets were followed up with detailed 
ground magnetics and bulk soil samples for heavy indicator mineral analysis.  Where 
appropriate, a single RC hole was drilled to test the bedrock.  None of the magnetic anomalies 
drilled intersected kimberlite in the bedrock, nor were any diamond indicator minerals observed. 
 
Tanzanian Royalty then reviewed the BEAL data and identified more subtle gold geochemical 
trends.  Four areas, including the Katente artisanal workings, were surveyed with IP that proved 
successful in determining and extending structural trends.  Additional soil sampling was carried 
out in the Katente area in 2007 that outlined targets for bedrock interface drilling to test for the 
source(s) of the gold-in-soil anomalies.  In 2008 the geology of PL 3102/2005 was reviewed, 
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identifying two discrete airborne magnetic trends.  Infill soil sampling over these targets showed 
continuity of elevated gold values between lines 200 m apart. 
 
In January 2009 Tanzanian Royalty prepared a new geological interpretation of the property, 
integrating the airborne magnetic/radiometric data plus the BEAL mapping and RAB drilling 
results.  Tanzanian Royalty identified the “Ushirombo Gold Corridor” (“UGC”), a 12 km long by 
6 km wide northwest-trending zone, essentially in the greenstones, as the prime target area.  The 
UGC contains the areas of historic and current artisanal gold mining and is traversed by the 
principal regional structures that appear to be associated with the gold mineralization.   
 
During the remainder of 2009, Tanzanian Royalty should focus on confirming the more 
significant BEAL RAB intersections, the existence at depth of gold-in-quartz mineralization 
sampled on surface or in basal lag, and extending the gold mineralization in the principal 
artisanal workings.  This should be done with lines of heel-to-toe RC drilling, with all holes 
sampled continuously along their entire length.  There should also be a review of the extensive 
quartz rubble areas, especially in the vicinity of the artisanal mining, to determine if there is a 
viable target remaining for a potential resource. 
 
If the Phase I RC program provides suitable confirmation of mineralization and significant 
intersections, Phase II should consist of additional RC drilling to expand the mineralization along 
strike and to depth.  If Phase I is less successful, the next phase could be a RAB drilling program 
consisting of both heel-to-toe lines and vertical holes through the bedrock interface, as 
appropriate, to confirm or test lesser geochemical anomalies.   
  

Table 1.1.  Budget Summary for Proposed Exploration, Ushirombo Project 
 

Phase 
 

Mapping/soils Drilling Assays Support 
 

Total (US$) 
  Type, Metres Cost    

I 28,635 RC  9,000 546,000       97,000 147,975 819,610 

IIa 24,135 RC  9,000 546,000 97,000 130,800 797,935 

Total 52,770  1,092,000 164,000 278,775 1,617,545 

IIb 0 RAB  9,260 278,400 97,000 130,800 506,200 
 
In the author’s opinion, the character of the Ushirombo Property and its current stage of 
exploration are of sufficient merit to justify the nature and scale of the programs outlined above. 
The budgets are considered appropriate by the author.  The favourable lithogies, structural 
setting and presence of artisanal workings associated with soil gold anomalies make the 
Ushirombo Project an excellent exploration property worthy of further work.   
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2.0 INTRODUCTION and TERMS of REFERENCE 
 
Martin Taylor, P. Geo., was retained by Tanzanian Royalty Exploration Corporation 
(“Tanzanian Royalty”) in June 2009 to prepare a technical report to the standards of National 
Instrument 43-101 on the Ushirombo mineral property in the United Republic of Tanzania 
(Tanzania) in which Tanzanian Royalty holds an 80% interest.  Mr. Taylor visited the property in 
2005 and again in July 2009.  The author is aware that Tanzanian Royalty may use this report in 
support of future fundraising efforts, or as required for other purposes by the TSX Exchange and 
the relevant provincial Securities Commissions.  
 
In writing this report the author relied on corporate and extensive property data provided by 
Tanzanian Royalty, his observations in the field, his knowledge of Tanzania and its geology 
obtained from his many visits, and public information from his own files and websites of other 
companies operating in Tanzania.  Government of Tanzania reports and maps, and other relevant 
reports, papers and data in the public domain were also examined.  All available data on 
Tanzanian Royalty’s Ushirombo property was reviewed in Toronto, including reports on recent 
exploration programs.  Copies were examined in Toronto of the original licence documents for 
each of the Prospecting Licences.   
 
All of the licence documents issued by the Minerals Development Division of Tanzania and 
examined by the author appear to be in order.  Although the author is familiar with both the 
procedure of acquiring Prospecting Licences in Tanzania and the nature of the relevant 
documents pertaining to them, as a Professional Geoscientist he is not qualified to give a formal 
legal opinion on the validity of the licence or agreement documents and takes no responsibility 
for any errors or omissions within said documents that might affect Tanzanian Royalty’s title or 
interest in the properties.   
 
Recommendations for a phased exploration program together with budgets were prepared by Mr. 
Taylor, the latter in consultation with the management of Tanzanian Royalty.  These programs 
reflect the minimum work considered appropriate to advance or evaluate the properties rather 
than what is merely required to maintain the properties in good standing. 
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3.0 PROPERTY DESCRIPTION AND LOCATION 
 
The Ushirombo mineral property in which Tanzanian Royalty holds an 80% interest and 
described in this report is located within the United Republic of Tanzania, in East Africa.  The 
following section (3.1) provides background information on Tanzania. 
 
3.1 The United Republic of Tanzania 
 
Tanzania covers a total area of 945,087 sq. km between longitudes 29°E - 41°E and latitudes 1°S 
- 12°S.  It is bounded on the north by Kenya and Uganda, on the east by the Indian Ocean, on the 
south by Mozambique, Malawi and Zambia, and on the west by The Democratic Republic of 
Congo, Burundi, and Rwanda (Figure 1).  Three of Africa's largest lakes, Victoria in the north, 
Tanganyika in the west, and Nyasa in the south, lie within Tanzania.  Mount Kilimanjaro 
(5,895m) in northern Tanzania is the highest point on the African continent. 
 
The original hunter-gatherers in Tanzania were absorbed by successive pastoralist migrants from 
the north and west, especially in the 15th and 16th centuries.  Coastal Tanzania included important 
trading posts as early as 400 BC, and permanent settlements were established in the early 
centuries AD by Phoenician and later Arab and Persian traders.  Intermixing of these traders with 
the indigenous Bantu speakers giving rise to the development of the Swahili language.  Islam 
was introduced from Arabia and was dominant by the 11th century.  Portuguese explorers 
reached the Tanzanian coast by the beginning of the 16th century, and controlled trade from 1525 
until the early 1700s when local control was re-established.  Omani Arab influence was growing, 
however, and soon came to dominate all trade, including that of slaves.  European explorers 
began to penetrate the interior in the mid-19th century, culminating with a British Protectorate 
being established over Zanzibar, and most of what is now mainland Tanzania being administered 
as German East Africa.  After WWI the mainland was administered by Britain under a League of 
Nations mandate and renamed Tanganyika.  The country achieved independence on December 9, 
1961, and became a republic one year later.  Zanzibar achieved independence in December 1963 
and the two countries merged on April 26, 1964 to form the United Republic of Tanganyika 
(renamed the United Republic of Tanzania in October 1965).  
 
Julius Nyerere became prime minister of Tanganyika on Independence in 1961 and president in 
1962 with the adoption of a republican constitution.  In 1977 a new party (CCM) was formed by 
merging the dominant parties of the mainland and Zanzibar, ruling a one-party state until 1995 
when opposition parties were legalized.  Jakaya Kikwete of the CCM won the 2005 election and 
continues as President in 2009. 
 
Tanzania is divided into 27 administrative regions, each headed by a Regional Commissioner 
and subdivided into districts administered by a District Commissioner.  Twenty-one of the 
regions cover the mainland, comprising a total of 86 districts.  Tanzania’s population is estimated 
at about 35 million, 95% of Bantu origin.  The largest tribal group, the Sukuma, comprises about 
13% of the population with the balance made up of about 120 smaller tribal groups.   
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 Figure 3.1.  Administrative Regions of Tanzania 
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The main urban centres are Dar es Salaam, the largest city and port on the Indian Ocean, 
commercial capital and seat of government with a population of about 3 million; Dodoma, the 
appointed capital, where some government offices are located; Mwanza, a major city and the 
principal port on the south shore of Lake Victoria; Tanga, an industrial centre and the second 
seaport; Mbeya in the southwest and Arusha in the north.  Roughly one third of Tanzanians are 
Moslem, another third Christian with most of the remainder following traditional beliefs.  
Swahili and English are the official languages, the former being the most important universal 
language amongst Tanzania’s ethnic groups, and Arabic is widely spoken in Zanzibar.  
Tanzania’s legal system is based on English common law.  The currency is the Tanzanian 
shilling, Tshs 1,330=US$1.00 in May 2009.  Since the liberalization of the financial sector in the 
1990s, many private foreign and local banks now operate in the country, as well as numerous 
Bureaux de Change. 
 
Tanzania is one of the least urbanised countries in sub-Saharan Africa, agriculture providing 
some 60% of GDP in 2007 and employing about 80% of the workforce.  Major commercial 
crops include coffee, tea, cotton, cashews, sisal and cloves.  Tourism plays an important role, 
especially in the game parks in the north of the country.  Industry accounts for 17% of GDP and 
is mainly limited to processing agricultural products and light consumer goods.  Mining is 
becoming increasingly important to the Tanzanian economy, especially with the opening of the 
major Geita (Anglogold/Ashanti), Bulyanhulu (Barrick) gold mines in 2000 and 2001, plus 
North Mara (Barrick) and Buzwagi (Barrick) in 2005 and 2009.  Gold sales comprised about 
86% of the total mineral exports of about US$886.5 million in 2007, with the balance coming 
mainly from diamonds and other precious stones.   
 
The Mineral Resources Department (MRD) is an integral part of the Ministry of Energy and 
Minerals and consists of the Mines and Minerals Development Divisions.  The MRD is based in 
Dar es Salaam, with zonal offices in Mwanza, Arusha, Shinyanga, Mpanda, Morogoro, Mbeya, 
Mtwara and Singida.  The Mines Division is responsible for health and safety standards in mines, 
enforcement of environmental regulations and standards, production statistics and services to 
mineral producers, particularly to small scale miners.  The Minerals Development Division 
issues mineral licences, maintains the mineral rights registry and the mineral occurrence database 
and archive, and is responsible for mineral sector promotion and review of minerals policy. 
 
The Tanzania Geological Survey is an executive agency within the Ministry of Energy and 
Minerals, and consists of the Regional and Engineering Geology, Economic Geology and 
Geophysics, and Laboratory Services and Research Directorates.  The Survey’s headquarters are 
in Dodoma and it is responsible for: undertaking reconnaissance mineral exploration and basic 
regional geological mapping of the country; preparation and publication of geological maps, 
reports and drawings; analysis of rocks, soils, water and minerals, and provision of mineral 
processing services; maintenance of mineral resources databases; and investigating and assessing 
earthquakes, volcanic activity, landslides etc. 
 
The Government of Tanzania has recognised the importance of the mineral sector in the future 
development of the country.  The revision of the Mining Act in 1998 and the Mining Regulations 
in 1999 were directed at attracting private sector investment in the exploration, mining 
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development, mineral beneficiation and marketing of Tanzania’s mineral resources.  Details of 
the Mining Act and Mining Regulations are included in Appendix I.  The government is also 
focussing on regulation and improvement of the artisanal mining sector, ensuring that revenue 
from mining supports sustainable economic and social development, and minimizing the 
potential adverse social and environmental impacts of mining development through the use of 
best practices and community participation. 
 
Title to minerals in the ground is vested in the United Republic of Tanzania, and no prospecting 
or mining operations can be carried out without the appropriate mineral rights licence granted by 
the government. Of the various levels of licencing available to local companies working in 
mineral exploration (which may be wholly-owned by a foreign company such as Tanzanian 
Royalty), almost all companies work under a Prospecting Licence in the exploration stage and a 
Mining Licence in the exploitation stage.  A Prospecting Licence grants exclusive exploration 
rights over an area not exceeding 200 km² for a period of three years, after which the licence may 
be renewed for two 2-year periods with a 50% reduction in area for each extension.  Required 
work expenditures and land fees per sq. km increase with each renewal. Annual work 
expenditures are US$300/km² for the initial 3-year period, increasing to US$1,000/km² and 
US$3,000/km² for each successive 2-year period.  Annual land rents are US$20/km² for the 
initial 3-year period, increasing to US$30/km² and US$50/km² for each successive 2-year period.  
A Mining Licence can be granted for a period not exceeding 10 years, renewable for a period of 
up to 10 years, on presentation of a suitable feasibility study, environmental impact study and 
employment plan.  
 
The mining taxation, fiscal and legal frameworks were designed to attract investors to the mining 
industry through a stable and internationally competitive regime.  In the Investment Act of 1997 
Tanzania recognises the investor's need to recover exploration and development costs, to achieve 
a rate of return commensurate with risk, to repatriate dividends and to meet financial obligations 
with creditors and suppliers.  The 1998 Mining Act and Regulations are also designed to deter 
hoarding of data on new discoveries and speculative freezing of exploration lands.  The State 
does not participate directly in exploration or mining operations.  Royalties payable to the 
government are 3% of net-back value for minerals, and 5% of net-back value for diamonds. 
 
3.2 Description of Ushirombo Property 
 
The Ushirombo property is strategically located within the Ushirombo Greenstone Belt, in the 
southwestern part of the Lake Victoria goldfields.  The property is about 30 km southeast of the 
Tulawaka gold mine held 70% by Pangea Minerals Ltd., a subsidiary of Barrick Gold Corp., and 
30% by MDN Inc. The project area is easily accessed by road, the tarred highway from Mwanza 
to Burundi via Shinyanga and Kahama passing through the southwest of the property.  
 
The large village of Ushirombo lies on the highway within PL 5087/2008.  This serves as the 
headquarters for the Bukombe District with the offices of the District Commissioner and the 
District Courthouse. 
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Figure 3.2.  Ushirombo Project Licences and Applications 
 
The Ushirombo property originally comprised two Prospecting Licences, PLs 1401/99 and 
1402/99.  On November 26, 1999, TanCan Mining Company Ltd. (a Tanzanian subsidiary of 
Tan Range, which is now Tanzanian Royalty) signed an option agreement with the licence 
holder, Tamo Geo Consult Ltd., whereby TanCan could acquire 80% of Tamo’s interest in the 
property by making cash payments and exploration expenditures.  All required payments and 
expenditures have been made and Tanzanian Royalty, through its wholly-owned Tanzanian 
subsidiary TanCan, now owns 80% of the property.  Renewals and divisions of the two original 
licences (both of which expired in 2006) have resulted in the property now consisting of 7 
Prospecting Licences and 3 application areas covering an area of approximately 235.45 km².  
 
In December 2001 Tanzam 2000 Ltd. (also a subsidiary of Tanzanian Royalty) entered into an 
option agreement with Barrick Exploration Africa Ltd (BEAL), with respect to 13 Prospecting 
Licences within the Lake Victoria Goldfields District.  This agreement included both of the 
original Ushirombo licences, PLs 1401/99 and 1402/99.  Under the agreement, BEAL was 
permitted to explore for one year by spending a minimum of US$ 250,000 on the combined 13 
licences.  BEAL returned the licences to Tanzam 2000 in November 2003.  
 
All of the 10 sectors of the Ushirombo property have valid Prospecting Licences granted or, as in 
the case of the application areas, the acquisition of a new Prospecting Licence is in progress.  
Due to a serious administrative backlog in the Minerals Development Division, applications 
accepted as far back as February 2008 have still not had their licences granted, nor have the 
letters of offer (the last step before the actual licence grant) been received.  Copies of the original 
documents for the seven granted Prospecting Licences were verified by the author in June 2009, 
as were those for the three pending applications accepted by the Ministry.  These documents 
show accepted payment of annual land rents for the PLs and application fees plus the dated 
stamp of acceptance by the Ministry for the application areas. 
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None of the exploration licences on the Ushirombo Project have been legally surveyed.  This is 
not a requirement of the 1998 Mining Act where Prospecting Licences are issued with a list of 
the latitude and longitude coordinates of the corners.  Licence holders are, however, required to 
mark each corner with a post and a short ditch pointing to the next post.  This will be attended to, 
using GPS control, as part of future exploration programs.   
 
As far as is known, none of the Prospecting Licences in the Ushirombo property are subject to 
any environmental liabilities.  Tanzanian Royalty has the required work permits to work within 
the Kigosi Game Reserve and Nikonga River Forest Reserve which encompass HQ-P17777 and 
part of PL 3073/2005 in the southwest of the property. 
 
Prospecting Licences, under the 1998 Mining Act, are issued for an initial period of 3 years, 
renewable for two 2-year periods with a reduction in area of 50% in each case.  Annual land 
rental fees are charged per square kilometre of the licence and minimum exploration 
expenditures are calculated on the same basis.  Both land fees and exploration expenditures 
increase per sq. km with each renewal of a licence. The turn-around time for renewals and 
applications at the Ministry of Energy and Minerals is currently between 6 and 24 months.  For 
both processes a Letter of Offer is first received from the Ministry.  This letter, or notice of grant, 
notifies the applicant that the renewal or licence will be granted providing the applicant confirms 
acceptance of the description of the property; gives notice within 28 days of willingness to 
accept the proposed licence; and pays the required preparation fee.  Once the licence fee has 
been paid the applicant is effectively guaranteed that the renewal or licence will be granted.  
Typically at least more three months will lapse before the actual grant of the renewal or new 
licence.   
 
In the case of renewal of an existing licence the applicant may commence work on the ground 
once the Letter of Offer has been received.  For new licence applications, however, exploration 
can only commence once the new licence has actually been granted. 
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Table 3.1.  Coordinates of Ushirombo Project Licences 

 
PL Area km² Region District Map  Corner UTM E UTM N Latitude Longitude 

2466/2004 18.50 Shinyanga Bukombe QDS A 370298 9627835 03 22 00S 31 49 57E 
    45/4 B 373156 9627848 03 22 00S 31 51 29.6E 
     C 373163 9621389 03 25 30S 31 51 29.6E 
     D 370306 9621386 03 25 30S 31 49 57E 

3073/2005 18.07 Shinyanga Bukombe QDS A 370306 9621386 03 25 30S 31 49 57E 
    45/4 B 375953 9621393 03 25 30S 31 53 00E 
     C 375958 9617585 03 27 34S 31 53 00E 
     D 374168 9617583 03 27 34S 31 52 02E 
     E 374167 9618166 03 27 15S 31 52 02E 
     F 372717 9618165 03 27 15S 31 51 15E 
     G 372716 9618656 03 26 59S 31 51 15E 
     H 379309 9618653 03 26 59S 31 49 57E 

3102/2005 10.58 Shinyanga Bukombe QDS A 387274 9626533 03 22 43S 31 59 07E 
    45/4 B 389990 9626536 03 22 43S 32 00 35E 
    46/3 C 389990 9625876 03 23 04.5S 32 00 35E 
     D 389342 9625875 03 23 04.5S 32 00 14E 
     E 389345 9623354 03 24 26.6S 32 00 14E 
     F 391690 9623357 03 24 26.6S 32 01 30E 
     G 391691 9622546 03 24 53S 32 01 30E 
     H 387278 9622541 03 24 53S 31 59 07E 

4966/2008 21.81 Shinyanga Bukombe QDS A 381811 9626257 03 22 43S 31 56 10E 
    45/4 B 387274 9626533 03 22 43S 31 59 07E 
     C 387278 9622541 03 24 53S 31 59 07E 
     D 381816 9622536 03 24 53S 31 56 10E 

5087/2008 37.46 Shinyanga Bukombe QDS A 375953 9621408 03 25 29S 31 53 00E 
    45/4 B 381817 9621415 03 25 29S 31 56 10E 
     C 381824 9614951 03 29 00S 31 56 10E 
     D 375961 9614944 03 29 00S 31 53 00E 

5134/2008 37.19 Shinyanga Bukombe QDS A 376029 9627841 03 22 00S 31 53 02.7E 
    45/4 B 381810 9627848 03 22 00S 31 56 10E 
     C 381817 9621415 03 25 29.5S 31 56 10E 
     D 376037 9621408 03 25 29.5S 31 53 02.7E 

5136/2008 43.36 Shinyanga Bukombe QDS A 381810 9627848 03 22 00S 31 56 10E 
    45/4 B 398167 9627864 03 22 00S 32 05 00E 
    46/3 C 398172 9622552 03 24 53S 32 05 00E 
     D 394067 9622548 03 24 53S 32 02 47E 
     E 394065 9625220 03 23 26S 32 02 47E 
     F 389991 9625216 03 23 26S 32 00 35E 
     G 389990 9626536 03 22 43S 32 00 35E 
     H 381811 9626527 03 22 43S 31 56 10E 
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HQ-P17777 18.74 Shinyanga Bukombe QDS A 370309 9618653 03 26 59S 31 49 57E 
    45/4 B 372716 9618656 03 26 59S 31 51 15E 
     C 372717 9618165 03 27 15S 31 51 15E 
     D 374167 9618166 03 27 15S 31 52 02E 
     E 374168 9617583 03 27 34S 31 52 02E 
     F 375958 9617585 03 27 34S 31 53 00E 
     G 375961 9614944 03 29 00S 31 53 00E 
     H 370314 9614937 03 29 00S 31 49 57E 

HQ-P17892 11.10 Shinyanga Bukombe QDS A 389342 9625875 03 23 04.5S 32 00 14E 
    45/4 B 389990 9625876 03 23 04.5S 32 00 35E 
    46/3 C 389991 9625216 03 23 26S 32 00 35E 
     D 394065 9625220 03 23 26S 32 02 47E 
     E 394067 9622548 03 24 53S 32 02 47E 
     F 391691 9622546 03 24 53S 32 01 30E 
     G 391690 9623357 03 24 26.6S 32 01 30E 
     H 389345 9623354 03 24 26.6S 32 00 14E 

HQ-P20038 18.64 Shinyanga Bukombe QDS A 373156 9627838 03 22 00S 31 51 29.6E 
    45/4 B 376029 9627841 03 22 00S 31 53 02.7E 
     C 376037 9621393 03 25 30S 31 53 02.7E 
     D 373163 9621389 03 25 30S 31 51 29.6E 

Total  235.45         
 
 

Table 3.2.  Status of Ushirombo Project Licences 
 
PL or Application Name of Date 
Current Previous Holder Applied Grant Ren 1 Ren 2 Expiry 

2466/2004 1401/99 Tanzam 2000 Ltd.  2004-03-09 2007-03-08 2009-03-08 2011-03-08 
3073/2005 1401/99 Barrick Expln Africa Ltd  2005-02-15 2008-02-14 2010-02-14 2012-02-14 
3102/2005 1402/99 Tanzam 2000 Ltd.  2005-03-10 2008-03-09 2010-03-09 2012-03-09 
4966/2008 1402/99 Tamo Geo Consult Ltd  2008-04-04 2011-04-04 2013-04-04 2015-04-04 
5087/2008 1401/99 Tamo Geo Consult Ltd  2008-07-24 2011-07-23 2013-07-23 2015-07-23 
5134/2008 2466/2004 

1401/99 
TanCan Mining Co. Ltd   2008-07-18 2011-07-17 2013-07-17 2015-07-17 

5136/2008 2467/2004 
1402/99 

Tamo Geo Consult Ltd  2008-07-18 2011-07-17 2013-07-17 2015-07-17 

HQ-P17777 3073/2005 
1401/99 

TanCan Mining Co. Ltd. 2008-02-18     

HQ-P17892 3102/2005 
1402/99 

TanCan Mining Co. Ltd 2008-03-10     

HQ-P20038 2466/2004 
1401/99 

Tanzam 2000 Ltd. 2009-03-09     
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Table 3.3.  Ownership of Ushirombo Project Licences 
 

PL or Application Licence in the Name of % held by 
Tanzanian Royalty 

Area 
km² Current Previous 

2466/2004 1401/99 Tanzam 2000 Ltd. 80 18.50 
5134/2008 2466/2004 TanCan Mining Co. Ltd 80 37.19 

HQ-P20038 2466/2004 Tanzam 2000 Ltd. 80 18.64 
3073/2005 1401/99 Barrick Expln Africa Ltd 80 18.07 

HQ-P17777 3073/2005 TanCan Mining Co. Ltd 80 18.74 
5087/2008 1401/99 Tamo Geo Consult Ltd 80 37.46 
3102/2005 1402/99 Tanzam 2000 Ltd. 80 10.58 

HQ-P17892 3102/2005 TanCan Mining Co. Ltd 80 11.10 
4966/2008 1402/99 Tamo Geo Consult Ltd 80 21.81 
5136/2008 2467/2004, 1402/99 Tamo Geo Consult Ltd 80 43.36 

Total    235.45 
 
 

3.2.1 PL 2466/2004 
 

On first renewal of PL 1401/99 in November 2002 the relinquished area of 74.24 km² 
was applied for by Tanzam 2000 and granted as PL 2466/2004 on March 9, 2004.  This 
licence came due for first renewal in March 2007 and this was granted with a reduction in 
area to 37.05 km².  On second renewal in March 2009 the licence was further reduced to 
18.50 km².  The letter of offer for this renewal is pending.  PL 2466/2004 is located about 
5 km northwest of the village of Ushirombo, in Bukombe District of Shinyanga Region.  
The main tarmac road from Mwanza to Burundi via Shinyanga and Kahama passes about 
2 km south of the licence. 
 
3.2.2 HQ-P20038 

 
Previously part of PL 2466/2004, this area of 18.64 km² was relinquished on second 
renewal of that licence in March 2009.  The relinquished area was applied for by Tanzam 
2000 on March 09, 2009.  The application has been accepted by the Ministry but issuance 
of the letter of offer and the licence grant remain pending. 
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Figure 3.3.  Outline of PL 2466/2004 and HQ-P20038 
 

3.2.3 PL 3073/2005 
 

PL 3073/2005 is centred about 4 km west of the village of Ushirombo.  The property is 
situated about 3km west of the town of Ushirombo in the Shinyanga Region.  The main 
tarmac road from Mwanza to Burundi via Shinyanga and Kahama crosses the southern 
part of the licence. 
  
On second renewal of PL 1401/99 in November 2004 the relinquished area of 36.42 km² 
was applied for by Barrick Exploration Africa Ltd. and granted as PL 3073/2005 on 
February 15, 2005.  On first renewal of PL 3073/2005 in February 2008 the area of the 
licence was reduced to 18.07 km².  This licence will be transferred to Tanzam 2000. 
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Figure 3.4.  Outline of PL 3073/2005 and HQ-P17777 
 
3.2.4 HQ-P17777 

 
Previously part of PL 3073/2005, this area of 18.74 km² was relinquished on first renewal 
of that licence in February 2008.  The area was applied for by TanCan on February 17, 
2008.  Despite the application being accepted by the Ministry the ongoing problems in 
processing licence applications have resulted in neither the letter of offer nor the licence 
grant being received by TanCan.  The main tarmac road from Mwanza to Burundi via 
Shinyanga and Kahama passes about 2 km south of the licence.  The entire application 
area lies within the Kigosi Game Reserve and the Nikonga River Forest Reserve.  
TanCan has permits to operate in both areas. 
 
3.2.5 PL 5087/2008 

 
The original licence, PL 1401/99, expired at the end of its maximum seven-year term in 
November 2006.  The remaining area of 37.46 km² was reapplied for by Tamo Geo 



 

Report on the Ushirombo Mineral Exploration Property of Tanzanian Royalty in Tanzania 
 

16 

Consult Ltd. and this was granted as PL 5087/2008 on July 24, 2008.  The principal 
settlement in the project area, Ushirombo village, lies on the western side of the licence.  
The main tarmac road from Mwanza to Burundi via Shinyanga and Kahama passes 
across the southern part of the licence, through Ushirombo. 
 
Six Primary Mining Licences exist within the west-central part of PL 5087/2008, 
covering a total area of approximately 55.39 hectares.  In May 2009 Tanzanian Royalty 
obtained two sets of data concerning the location of the PMLs on the ground.  An older 
dataset in the possession of the PML holders and described by BEAL during their 2002 
exploration appears to have incorrect boundary coordinates.  The PML boundaries as 
shown in the MADINI (Government) files were resurveyed in the field in 2009 and 
confirmed by the PML holders to correspond to their understanding of the location of the 
PMLs on the ground.  There is evidence that a seventh PML may exist on the north edge 
of the group but there are no coordinates available.  Tanzanian Royalty is currently 
discussing possible option agreements with the owners of the PMLs. 
 

 
 

Figure 3.5.  Outline of PL 5087/2008 
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Figure 3.6.  Outlines of PMLs within PL 5087/2008.  Blocks outlined in blue are those 

confirmed as correct by the government.  
 
 
 

3.2.6 PL 5134/2008 
 

On first renewal of PL 2466/2004 in March 2007 the relinquished area of 37.19 km² was 
applied for by TanCan and was granted as PL 5134/2008 on July 18, 2008.  The centre of 
the licence is about 8 km north of Ushirombo village. 
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Figure 3.7.  Outline of PL 5134/2008 
 
3.2.7 PL 3102/2005 
 
The licence property is situated approximately 7 km northeast of Ushirombo village.  
Previously part of PL 1402/99, this area of 10.58 km² was relinquished on second 
renewal of that licence in November 2004.  The relinquished area was applied for by 
Tanzam 2000 and was granted as PL 3102/2005 on March 10, 2005.   
 
3.2.8 HQ-P17892 

 
Previously part of PL 3102/2005, this area of 11.10 km² was relinquished on first renewal 
of that licence in March 2008.  The area was applied for by TanCan on March 10, 2008.  
Despite the application being accepted by the Ministry the ongoing problems in 
processing licence applications have resulted in neither the letter of offer nor the licence 
grant being received by TanCan. 
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Figure 3.8.  Outline of PL 3102/2005 and HQ-P17892 
 
 
3.2.9 PL 4966/2008 

 
The original PL 1402/99 expired in November 2006 at the end of its maximum seven-
year term.  The remaining area of 21.81 km² was applied for by Tamo Geo Consult Ltd. 
and was granted as PL 4966/2008 on April 4, 2008. 
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Figure 3.9.  Outline of PL 4966/2008 
 

3.2.10 PL 5136/2008 
 

Originally part of PL 1402/99, on first renewal in 2002 this area was relinquished and 
became PL 2467/2004.  On first renewal of PL 2467/2004 in 2007 the relinquished area 
of 43.36 km² was applied for by Tamo Geo Consult and was granted as PL 5136/2008 on 
July 18, 2008. 

 

  
 

Figure 3.10.  Outline of PL 5136/2008 
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4.0 ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, INFRASTRUCTURE   
AND PHYSIOGRAPHY 

 
4.1 Introduction 
 
Most of mainland Tanzania consists of a central plateau from 900-1,800 metres above sea level 
(averaging about 1,200 m), rising gently from a fertile coastal belt that is about 15-65 km wide.  
The western arm of the Great Rift Valley runs down the west side of the plateau and contains 
Lakes Tanganyika and Nyasa, while the eastern arm cuts through the central part of the plateau.  
The Lake Victoria basin lies in the northwest of the country between the arms of the rift valley.  
The principal mountain ranges are the Eastern Arc, in the northeast of the country, the Southern 
Highlands in the southwest, and the volcanic mountains in the north (Mt. Kilimanjaro, 5,896m, 
Mt. Meru, 4,566 m, and the Crater Highlands including Ngorongoro and Oldoinyo Lengai).  The 
interior plateau is covered by dry thorn scrub, savannah grasslands and a variety of deciduous 
woodlands and forests.  About 30% of the country, mainly in the south and west, is covered by 
miombo woodland.  The largest river is the Rufiji, draining from the Southern Highlands to the 
Indian Ocean and including much of southern Tanzania in its catchment. 
 
The Zanzibar archipelago, including the principal coral island of Unguja (1,650 sq. km) lies 
about 40 km from the mainland.  Pemba, about 984 sq. km, lies 50 km east of the mainland and 
50 km northeast of Unguja. 
 
Tanzania’s climate varies markedly with its topography.  There are four main climatic zones: the 
hot, humid coastal plain with average temperatures of 27-29C and maximums of 29-34C; the 
hot, semi-arid central plateau where maximum daytime temperatures average 20-27C from June 
through August and 29-32C from December to March; the high-moist lake regions; and the 
temperate highland areas.  Throughout the country there are two rainy seasons, the long rains 
from mid-March through May, and the short rains which fall primarily in November and 
December.  Much of central Tanzania is semi-arid with less than 500 mm of rain per year, 
though the western part of the plateau is generally moister.  In the Lake Victoria basin, especially 
west of the lake, annual rainfall usually exceeds 800 mm. The mountains in the northeast and 
southwest may receive over 2,000 mm annually, while rainfall on the coast ranges between 1,000 
and 1,900 mm.  
 
Tanzania has an extensive network of over 88,000 km of classified roads, most of which are 
unpaved away from the main routes from Dar es Salaam to Arusha, Tanga, Mbeya and Dodoma.  
A paved road that has particular importance for access to the area southwest of Lake Victoria 
runs south from Mwanza through Shinyanga and Kahama and west to the Burundi border.  The 
Government is working to upgrade and maintain roads, especially to improve access for major 
agricultural, tourism and mining areas.  Tanzania Railways Corporation (TRC) runs passenger 
and cargo services on a 1.067 m gauge line from Dar es Salaam to Mwanza on Lake Victoria, 
Kigoma on Lake Tanganyika, and from Tanga to Moshi and Arusha.  The Tanzania-Zambia 
Railway Authority (TAZARA) operates a standard gauge line between Dar es Salaam and Kapiri 
Mposhi in Zambia via Mbeya.   
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Tanzania has three major ports on the Indian Ocean, Dar es Salaam, Tanga and Mtwara.  An 
alternative route for large freight shipments to the Lake Victoria area is through the port of 
Mombasa in Kenya and then along good roads to Mwanza. The principal ports on Lake Victoria 
are Mwanza and Bukoba, while Kigoma handles most of the trade on Lake Tanganyika.  Major 
airports at Dar es Salaam (DIA), Kilimanjaro (KIA), and Zanzibar (ZIA) are served by many 
international airlines.  Domestic scheduled and charter flights connect the major centres, 
especially Mwanza which can handle jet aircraft, and utilize over 50 local airports and airstrips.  
 
Domestic and international telephone and facsimile services are provided by the Tanzania 
Telecommunications Company Limited (TTCL).  The system is fair, operating below capacity 
and being modernized for better service.  Five private companies provide good cellular service in 
the main population centres and along major roads, with adequate reception over much of the 
area around Lake Victoria.  Internet cafés are now available in the cities and most towns. 
 
4.2 Ushirombo Project 
 
The Ushirombo Project consists of seven Prospecting Licences and three application areas 
covering a contiguous area of 235.45 km² within the moist miombo woodland zone of western 
Tanzania.  The area typically has two rainy seasons, the “small rains” from mid-November 
through December and the “big rains” from mid-March into May, though significant rain often 
falls in January and February.  The months of June through October are usually dry, with 
occasional thunderstorms.  Annual rainfall averages 900-1100 mm.  Access along the dirt tracks 
to and within the PLs is frequently impaired directly after heavy rainfall, though exploration 
activities should not be seriously affected during a normal rainy season unless access is required 
onto or across areas of mbuga soils. 
 
The property is approximately 85 km west-northwest of the regional centre of Kahama and 10 
km west of the district headquarters in Bukombe.  Principal access is from the main tarred road 
from Mwanza to Burundi via Shinyanga and Kahama that passes through the southwest of the 
Project area.  Various dirt tracks provide access across the property.  The large village of 
Ushirombo is located on the highway within PL 5087/2008 and serves as the headquarters for the 
Bukombe District with the offices of the District Commissioner and the District Courthouse. 
 
The project area is mostly gently rolling hills, with the intervening low-lying areas covered with 
mbuga soils.  These hills reach a height of 1265 m asl within PL 2466/2004 in the northwest of 
the property.  The granitic hills south of the highway have sharper relief and rise to as much as 
1385 m asl within HQ-P17777.  Scattered farms and a few small hamlets occur across the gentler 
slopes and the low-lying areas. 
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Figure 4.1.  Licence and Application outlines on 1:50,000 topography
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5.0 HISTORY 
 
There were no records available of any exploration conducted on the area of the Ushirombo 
Project prior to the licences being optioned by TanCan in 1999, although there is mention in a 
BEAL report (Byemelwa et al, 2003) of Samax carrying out drilling in the areas of artisanal 
mining activity.  Tanzanian Royalty is aware of this drilling but has not been able to acquire any 
data relating to it.  Through cash payments and exploration expenditures TanCan has acquired an 
80% interest in the 235.45 km² property. 
 
In December 2001 Tanzam 2000 (also a subsidiary of Tanzanian Royalty) entered into an option 
agreement with Barrick Exploration Africa Ltd (BEAL) that included both of the original 
Ushirombo licences, PLs 1401/99 and 1402/99.  BEAL returned the licences (including the splits 
on first renewal in 2002) to Tanzam 2000 in November 2003.  
 
5.1 Previous Work by Barrick Exploration Africa Ltd. 
 
BEAL’s work included geological mapping, rock and soil sampling plus RAB drilling, as 
summarized in Table 5.1. 
 

Table 5.1: Summary of BEAL Exploration Activities on PLs 1401/99 and 1402/99. 
 

Soil 
Samples 

Rock 
Samples Pits/samples RAB Soils 

m/holes/samples 
RAB Drilling 

m / holes/samples 
3,247 205 36/47 6,540/749/2,004 3,405/77/1,145 

 
The descriptions below of the work carried out by BEAL are edited extensively by the author 
from two comprehensive reports provided to Tanzanian Royalty by BEAL (Kissae et al, 2002, 
and Byemelwa et al, 2003).  PLs 1401/99 and 1402/99 (Katente) are located in the Ushirombo 
Greenstone Belt in northwestern Tanzania. The belt consists of Lower to Upper Nyanzian 
volcanic and sedimentary units overlain by Kavirondian volcaniclastic sedimentary rocks and 
intruded by younger granites and mafic dykes. 
 
A first-pass, conventional soil-sampling program conducted in 2002 (Kissae, 2002) consisted of 
3,247 samples and highlighted several sub-circular gold-in-soil anomalies within PL 1401/99 
(now PL 5087/2008) in areas of known artisanal workings and associated with the Buntubili 
high-strain zone.  No significant gold-in-soil anomalies were outlined in PL 1402/99 as most of 
the conventional soil samples collected assayed less than 5 ppb Au.  A subsequent regolith study 
concluded that silty-sandy layers, which overlie colluvium, alluvium and stream channel deposits 
identified by scouring and convex stonelines represent a large proportion of the upper regolith 
horizons.  Conventional 30 cm depth soil sampling was therefore unlikely to be representative of 
the underlying bedrock.   
 
RAB drilling was then utilized for the sampling of specific target areas, in December 2002-
February 2003.  Seven hundred and forty-nine vertical holes totalling 6,540 m were drilled on 
the two licences and 2,004 samples were collected for gold assay.  Four new gold-in-soil 
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anomalies were identified on PL 1401/99 using this sampling method, which also confirmed 
some of the previous shallow-soil anomalies.  In addition, several very weak original anomalies 
were shown to be kilometre-scale by the RAB soils.  The RAB soil sampling was followed up by 
pitting on PL 1401/99 to try and delineate the granite-greenstone contact and further understand 
the regolith profile and the trend of the intersected lithologies, particularly quartz veins.  A 
program of RAB drilling followed up positive results from the pitting program in only the NE 
target on PL 1401/99 as BEAL did not have access to the PMLs over the central target. 
 
The RAB results included some significant intersections but BEAL did not clearly define a 
mineralized trend on PL 1401/99.  As a result BEAL carried out no further work and 
relinquished the two licences.  
 

5.1.1 Soil Sampling 
 

BEAL carried out conventional soil sampling in 2002 at 400 m x 100 m spacing.  
Samples were collected at 50 cm depths, mostly in sandy clay and gravelly to nodular 
horizons.  Attempts were made to sample mbuga areas with hand augers but the mbuga 
thickness, often more than 2 m, prevented taking of suitable samples.  Duplicate samples 
were collected from the end of each sample line and standards and blanks were inserted 
alternately at every 20th sample.  A total of 3,247 samples plus QC were analyzed. 

 
All samples collected were shipped to Humac Laboratories in Mwanza for preparation 
and analysis.  The gold results from PL 1401/99 ranged from below detection to a high of 
395 ppb Au.  Using a threshold of 17 ppb Au the principal anomalous areas occur at: the 
junction of northeast and west-northwest structures; within the central zone of the west-
northwest-trending structure in the centre of the PL; and at the western edge of the 
WNW-trending structure.  These gold anomalies are all included in what Tanzanian 
Royalty has designated the Ushirombo Gold Corridor, a 5 km-wide west-northwest-
trending structural zone immediately north of the granite-greenstone contact that defines 
the southern boundary of the Ushirombo Belt.  The principal anomaly is in the northwest 
corner of what is now PL 5087/2008, in the vicinity of the main artisanal workings.  
 
The maximum gold value reported from PL 1402/99 was 76 ppb Au.  The soil gold 
anomalies outlined are primarily in the middle of the west-northwest-trending structure in 
the centre of the licence, now within PL 3102/2005. 

 
 5.1.2 Regolith Studies 
 

BEAL felt that the material sampled in the soils program might not have been ideal, so 
regolith profiling was undertaken.  This indicated that most of the upper regolith horizons 
were transported.  In the central part of the licence the regolith is characterized by 
abundant stream deposits and mbuga development.  Variable transported layers were 
observed overlying in situ material, the former mostly nodules, pieces of laterite and 
smooth quartz pebbles in a sandy clay matrix, or indurated with abundant depositional 
features such as laminated sub-horizontal layering and re-cemented polymictic pebbles. 
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The interpreted Buntubili structural zone, which trends west-northwest across the 
southern half of PL 1401/99, is marked by distinct magnetic linear features. These 
correspond to paleo-topographic troughs that received detritus from surrounding 
topographically high areas (e.g., Kavirondian rocks to the west, Upper Nyanzian to the 
northwest and granite to the south and east). 

 
Over much of the area 3 to 6 m of transported material covers the in situ material.  Hand 
augering was tried as a method of sampling below the transported cover but could not 
penetrate indurated layers.  As a result short vertical RAB holes were drilled at 50 m 
spacing along selected north-south lines across known geophysical and geological 
structures, with the aim of sampling the base of the regolith and the underlying the 
mottled zone or upper saprolite. 

 

 
  

Figure 5.1.  BEAL Regolith Model 
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5.1.3 RAB Soil Sampling 
 

In December 2002 to February 2003 6,163 m of RAB drilling was done in 700 holes on 
PL 1401/99 plus 377 m in 49 holes on PL 1402/99.  A total of 2,004 samples were sent to 
ALS-Chemex in Mwanza for preparation by crushing and pulverizing to – 200 mesh.  
ALS shipped 100 g of the pulps to Perth, Australia, for gold fire-assay analysis by 
method AuGF-42.  BEAL inserted a blank or standard every 20 samples.  The holes were 
drilled at 50 m spacing on lines 800 m apart, except for 25 m spacing over inferred 
magnetic linear anomalies. 

 
The RAB-soil results on PL 1401/99 confirmed the nature of the sample medium, which 
validated some of the previous soil anomalies. The RAB program shows a more 
extensive potential for gold mineralization than the original soils and further defined 
several weakly-expressed gold-in-soil anomalies as km-scale (see Figure 5.2).  The 
BEAL interpretation appears to have focussed only on the highest values, ignoring other 
areas of more subtle values and regolith complexity. 
 
The highest gold value returned was 470 ppb Au, with four significant anomalies outlined 
by BEAL in PL 1401/99 using a 17 ppb Au threshold: the first is a large and relatively 
strong anomaly in what is now the northeast of PL 5087/2008, on two lines, open except 
to the north and with multiple values over 100 ppb Au; the second is an elongate west-
northwest anomaly on the west side of PL 5087/2008 with several values above 100 ppb 
Au and with quartz veins in artisanal pits, open to the west and coincident with a 1.2 km-
long magnetic lineament; the third is a northeast-trending anomaly in the northwest 
corner of PL 5087/2008 immediately north of the Katente artisanal mining site, 
coincident with a mafic dyke and with several gold values above 100 ppb Au; and the 
fourth is a relatively small anomaly defined by scattered elevated values, on a northwest 
linear to the west of anomaly three in what is now PL 3073/2005.  No gold anomalies 
were delineated on PL 1402/99.  Single values up to 76 ppb Au were returned there, none 
associated with any particular geological characteristic. 

 
5.1.4 Pitting 

 
36 pits were excavated in 2003 on PL 1401/99 with the objectives of determining the 
trend of the lithologies, especially the quartz veins; delineating the granite/greenstone 
contact; and increasing the understanding of the regolith profile.  47 saprolite and quartz 
vein samples were collected and analyzed at SGS in Mwanza.  Nine of the pits were dug 
across the interpreted contact zone on 379600E and 16 pits on 381200E.  On the latter, 
multiple elevated values up to 1.27 g/t Au were returned from saprolite-hosted quartz 
veins in pit KTT14 in the granite just south of the contact.  Where pits cut into volcanic 
saprolite a strong foliation fabric was common, possibly shearing.  Trace pyrite and 
tourmaline were noted in some of the quartz veins. 
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Figure 5.2.  Location of RAB-Soil Gold Anomalies, PL 1401/99 
(note 13 ppb Au soil threshold reflects Tanzanian Royalty reinterpretation) 



 

Report on the Ushirombo Mineral Exploration Property of Tanzanian Royalty in Tanzania 
 

29 

Within the pits vertical channel samples were collected down to the saprolite horizon.  
Where bedrock was intersected at shallow depths, channel samples were collected across 
the pit walls.  Where possible, old existing pits and water wells were sampled.  In the 
Katente area some of the pits exposed bedrock as shallow as 50 cm, while in other areas 
the bedrock was not reached. A series of pits were excavated to test the possible SE and 
NW extensions of the Buntubili high strain zone under sandy cover derived from the 
adjacent granites.  None of these pits intersected sheared basalt like that seen in the 
Buntubili workings, suggesting the basaltic unit is narrow and may pinch out along strike. 
 
A few pits were excavated in areas covered by mbuga, where the clays were often 2 m 
thick or more.  In areas covered by ferricrete this appeared to be inhomogeneous with 
both fragmental layers and others with horizontal layering suggestive of deposition.  The 
ferricrete thickness varied from 0.5-9.0 m.  
 
At 372200E/9620600N a pit sited to test geology in an area with some angular quartz 
fragments intersected a 0.80 m-wide, greyish-white, quartz-tourmaline vein at a depth of 
1.2 m. This vein is on strike from and very similar to the vein being worked at the 
Kerezia workings about 2 km to the west-northwest and immediately west of PL 1401/99. 
About 4 km east-southeast along strike some dark grey quartz veins were found in old 
pits at 375253E/9619095N. 

 
 

Figure 5.3.  Location of BEAL Pits 
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5.1.5 RAB Drilling 
 

A RAB drilling program was completed on PL 1401/99 from May 31 to June 24, 2003, to 
follow up the significant results obtained in Anomaly 1 from the pitting campaign and 
RAB soil sampling. A total of 3,405 m of heel-to-toe RAB drilling was completed in 77 
holes on four fences (380000E, 380900E, 381200E and 381500E), covering 
approximately 2,000 m of lateral distance.  1,145 samples were collected and sent to SGS 
in Mwanza for preparation and gold analysis. 
 
5.1.5.1 Fence 380000E 

 
This 865 m-long fence crossed soil anomaly 1 and the inferred granite-greenstone 
contact.  Twenty-seven holes (KTTRAB001-027) were drilled on this fence, totalling 
1,236 m.  The drilled area is largely underlain by mafic volcanic rocks that have been 
intruded by granite, the contact occurring towards the southern end of this fence. Several 
quartz veins were intersected, ranging from 1 m to 3 m in apparent thickness.  Only a 
weak foliation fabric and fracturing were recorded in basalt and quartz veins respectively.  
A total of 427 3-m composite samples were analyzed at SGS in Mwanza.  The significant 
gold results were returned from quartz veins in the saprolite. 

 
Table 5.2.  Significant Gold Assay from BEAL RAB Drilling 

 
Section Hole From 

(m) 
To 
(m) 

Length 
(m) 

Assay 
(g/t Au) 

 

380000E KTTRAB006 24 33 9 0.66 inc. 1.40/3 m 
380000E KTTRAB009 36 39 3 0.61  
380000E KTTRAB011 42 45 3 0.24  
380000E KTTRAB019 21 24 3 0.27  

  30 39 9 0.18 inc. 0.31/3 m 
  48 54 6 0.12  

380000E KTTRAB020 45 47 2 0.10  
  54 63 9 0.46 inc. 1.06/3 m 

380000E KTTRAB024 3 6 3 0.13  
381200E KTTRAB040 6 9 3 0.78  
381200E KTTRAB044 33 36 3 0.15  
381200E KTTRAB052 33 36 3 0.15  
380900E KTTRAB058 6 9 3 0.14  

  15 18 3 0.11  
380900E KTTRAB059 18 21 3 0.11  
380900E KTTRAB060 0 3 3 2.06  

  33 35 2 0.37  
380900E KTTRAB061 27 30 3 0.19  
380900E KTTRAB063 6 9 3 0.23  
381500E KTTRAB077 0 3 3 0.12  
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5.1.5.2 Fence 381200E 
 

A 690 m fence also crossing the soil anomaly and the inferred granite-greenstone contact, 
with 25 holes (KTTRAB028-052) drilled totalling 1,140m.  The drilled area is underlain 
by mafic volcanic rocks, intruded by dolerite to the north and a granite pluton to the 
south. Several quartz veins were intersected, ranging from 1 m to 3 m in thickness.  A 
moderate foliation fabric was noted in the basalts plus fracturing in the quartz veins.  413 
3-m composite samples were analyzed at SGS in Mwanza.  A value of 0.78 g/t Au over 3 
m was returned from the near-surface laterite/saprolite interface in KTTRAB040 and 
several anomalous values, all associated with narrow quartz vein/veinlets, were returned 
from elsewhere on the fence. 
 
5.1.5.3 Fence 380900E 

 
This 270 m fence consisted of 11 holes (KTTRAB053-063) totalling 403 m.  The area is 
characterized by transported regolith, exemplified by quartz rubble in laterite that is not 
related to the underlying geology. The mafic volcanic rocks underlie the northern three 
quarters of the drilled area with granite covering the southern segment. A number of 
narrow quartz veins/veinlets were intercepted on this fence.  A total of 138 composite 
samples were analyzed at SGS.  Elevated gold values are associated with quartz veins in 
basalt except for 2.06 g/t Au over 3 m in laterite at the top of hole KTTRAB060 that is 
probably related to the quartz rubble. 

  
5.1.5.4 Fence 381500E 

 
This 340 m fence consisted of 14 holes (KTTRAB064-077) totalling 553 m.  Mafic 
volcanic rocks intruded by dolerite underlie the northern part of the area with granite to 
the south.  Several 1 m to 3 m quartz veins were intersected.  The basalts were weakly 
foliated and the quartz veins fractured.  187 composite samples were analyzed for gold at 
SGS.  Other than a value of 0.12 g/t Au over 3 m in laterite at the top of hole 
KTTRAB077, no significant mineralization was intersected on this fence.  Weak to 
moderate alteration affected all the lithologies in the area. 
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Figure 5.4.  BEAL RAB Section 380000E 
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Figure 5.5.  BEAL RAB Section 380900E 
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Figure 5.6.  BEAL RAB Section 381200E 
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Figure 5.7.  BEAL RAB Section 381500E 
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 5.1.5.5 BEAL Conclusions, RAB Drilling 
 

The RAB drilling to follow-up the RAB soil program focussed only on the northeast 
anomaly (#1).  PML coverage of the central anomalies (#2, #3) prevented suitable RAB 
follow-up by BEAL in that area.  Results from the RAB drilling were variable.  Although 
gold mineralization was detected on PL 1401/99 (now in PL 5087/2008) a clear trend was 
not defined.  Pitting and RAB drilling revealed narrow quartz veins with no significant 
strike demonstrated although sporadic high-grade gold values were observed.  BEAL 
concluded from this rather limited follow-up to the geochemical results that the potential 
of discovering a gold deposit to meet their requirements was unlikely. 

 
The author’s conclusion is that there was sufficient encouragement from the BEAL work 
for a company such as Tanzanian Royalty to carefully review the work done and continue 
with gold exploration. 

 
 5.1.6 Geological Mapping 
 

BEAL carried out geological mapping at a scale of 1:20,000 that was incorporated with 
interpretation of the airborne magnetic data and the results of pitting and RAB soils to 
complete a map the project area (Figure 5.1). 

  
The Ushirombo Greenstone Belt trends west-northwest and may, in part, be a fault-
bounded inlier within a larger granitoid terrane.  Greenstone lithologies were mapped 
across the Project area with the widest part of this band lies within PL 1401/99.  Further 
east the band bifurcates around a large granite intrusion, the northern tail pinching out to 
the east in PL 1402/99.  Batholith-size granitoid intrusions form the northern and 
southern boundaries of the greenstone domain.  The greenstones include Archaean 
lithologies belonging to the Upper and Lower Nyanzian, as well as the Kavirondian. The 
ages of neither the granitoids nor the younger mafic dykes that cut both greenstones and 
granites are not yet clearly known. 
 
Bedrock exposure is sparse over much of the area, with the exception of the southwest 
corner of PL1401/99 (now HQ-P17777) where rounded granite knolls are exposed, and 
the northwest part of PL 1401/99 (now PL 2466/2004) where resistant ferruginous chert, 
sandstone and conglomerate units of the Kavirondian form topographic highs. 
 
5.1.6.1 Stratigraphy 
 
The rocks underlying the project area are not well understood due to the paucity of 
outcrop.  Limited outcrops, however, as well as saprolite exposed in pits and wells, 
allowed BEAL to make the following descriptions, from oldest to youngest. 
 

The Nyanzian mafic volcanics are typically massive, medium- to dark green rocks 
given the field name basalt.  Where strained, the rock takes on a foliated texture.  In the 
weathering zone as saprolite the basalt becomes bleached and/or oxidized.  Thin 
interflow argillaceous sedimentary layers were noted within and above the basalts. The 
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Figure 5.8.  Ushirombo Area Geology – BEAL 2002. 
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argillite is a very fine-grained black rock, turning white when oxidized.  The argillites 
have taken up most of the strain applied to the rocks, shown by boudinaging and shearing 
that is best shown at the Katente artisanal workings.  

 
An intermediate ash to crystal tuff was recognized, and has a relatively low magnetic 
signature.  One band forms the core of a west-plunging antiform in the southern part of 
PL 1401/99; another band lies just north of a distinct ridge of banded iron-formation and 
other sediments in the west-centre of PL 1401/99 (now the southern part of PL 2466/2004 
and HQ-P20038); and a third band lies just south of the granite contact in the northwest 
of PL 1401/99.  The tuffs appear to occur near the top of the basalt/argillite units, 
suggesting the intermediate tuffs are younger than most of the basalts.  In the oxidized 
environment the tuffs appear very similar to the basalts and were differentiated on the 
presence or absence of quartz phenocrysts. 
 
A narrow zone of banded iron-formation (BIF) and banded ferruginous chert (BFC) 
trends east across the central part of PL 1401/99.  These units appear to overlie the basic 
volcanics and were correlated by BEAL with the lower parts of the Upper Nyanzian.  The 
strike of these rocks is dominantly 110°-120° with steep southwest dips.  In the western 
part of the zone chert bands (3-5cm) are dominate over magnetite-hematite bands. 
Eastwards the BIF becomes finely banded and rich in magnetite-hematite laminae. Minor 
folds were locally observed along with irregularly-folded grey quartz veins. 
 
Epiclastic and volcano-sedimentary rocks occur in the northwest part of PL 1401/99, 
entirely within what is now PL 2466/2004. These rocks consist of interbedded 
conglomerates and coarse-grained to pebbly sandstones. The conglomeratic rocks are 
composed of rounded quartz pebbles, angular BIF and chert fragments supported by a 
coarse-grained sandy matrix. Foliation strikes 110°-120° with steep southwest dips.  
These rocks appear to unconformably overlie the mafic volcanics and the BFC-BIF-tuff 
lithologies. Barth (1990) interpreted these rocks as belonging to the Bukoban Series 
(Upper Proterozoic).  However, as they show at least one steeply-dipping foliation, it is 
more likely that they belong to the Kavirondian Series (late Archaean). 
 
Quartz-feldspar porphyry was noted by BEAL (and by this author) in spoil piles at the 
Katente artisanal workings.  A pit at 376500E/9616750N also exposed a QFP. In 
addition, some of the quartz-tourmaline veins at the large artisanal workings just west of 
PL 1401/99 are hosted by a QFP stock.  Timing of the QFP intrusions is uncertain but 
may pre-date regional-scale granitoid batholith emplacement. 
 
The northern part of the Project area is underlain by a medium-grey, medium-grained, 
weakly foliated syn-orogenic G4 granodiorite. A few exposures of this rock were found 
in the eastern part of PL 1402/99. This granitoid is evident on the airborne survey 
magnetic data as a broad area of relative low magnetic contrast.  Late-orogenic high-K 
G5 granite outcrops form a range of hills in the southwest part of PL 1401/99 (now HQ-
P17777).  They are pinkish grey, medium-to-coarse-grained and porphyritic with 
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euhedral orthoclase megacrysts (1-4cm). These granitoids have a weak-moderate 
magnetic signature and a high-K radiometric signature. 
 
Several linear magnetic-contrast anomalies show in the airborne magnetic data, which are 
interpreted as dolerite dykes.  One of these dykes trends east-northeast through PLs 
1401/99 and 1402/99 and through the Katente artisanal workings where dyke material has 
been found on spoil piles. The dykes appear to be variably disjointed indicating brittle 
fracture displacement. 

 
 5.1.6.2 Structure 
 

BEAL tentatively interpreted the distribution of lithologies as describing large-scale, 
east-trending folds. A large, west-plunging antiformal structure was interpreted through 
the central part of PL 1401/99, the heart of Tanzanian Royalty’s “Ushirombo Gold 
Corridor”. The south limb of this large fold is also the location of the zone of principal 
deformation and most of the significant gold mineralization in the area. 
 
The east-trending band of Upper Nyanzian BFC-BIF-tuff was interpreted as lying within 
a tight, west-plunging synform. The mixed stratigraphy to the north of this synform 
would then represent the limb of the adjacent antiform. 
 
The most significant structure in the Project area is the Buntubili high-strain zone, which 
stretches east-southeast across PL 1401/99 from the western boundary (now across PL 
3073/2005 and the south of PL 5087/2008).  This structure may be part of, or parallel to, 
the regional Golden Pride Shear Zone.  This zone of faulting and heterogeneous strain 
fabric development is best developed in the greenstone rocks on the southern limb of the 
large antiform noted above and becomes less evident in the granitoid bodies along strike. 
This would suggest the bulk of strain development in the zone is pre-granitoid 
emplacement. The timing of the main deformation, especially relative to gold 
mineralization, is currently unknown but most of the significant artisanal gold workings 
are located within or proximal to the Buntubili high-strain zone. 
 
Other east-southeast trends within the Project area include the southeast of PL 1402/99, 
now PL 3102/2005 and HQ-P17892.  Other linears, interpreted from the airborne 
magnetic data and from stream or topographic orientations, describe 110°-130°, 070°, 
130°-140° and 090º structural trends.  The first two, east-southeast and east-northeast, 
appear to be the most important with respect to gold mineralization. 

 
 5.1.6.3 Mineralization 
 

There are three known gold bedrock occurrences within PL 1401/99, at Kerezia, Katente, 
and Buntubili.  Gold mineralization at Kerezia, straddling the western edge of what is 
now PL 2466/2004, occurs at a sheared contact between mafic volcanics and quartz-
feldspar porphyry. Grey to black quartz-tourmaline veins occur along the contact and as 
stockworks within the porphyry.  Pyrite at about 1%, trace chalcopyrite and malachite are 
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associated with the gold mineralization. Alteration includes limonite, hematite, sericite 
and kaolinite.  The mineralization strikes east-southeast with a steep southwest dip. 
 
At Katente, the principal area of artisanal workings north of Ushirombo village, at least 
four mineralized structures occur in the artisanal workings.  These structures contain 
whitish-grey quartz veins at or close to sheared contacts between intermediate tuffs and 
mafic volcanics, or within interflow carbonaceous sediments. The veins carry up to 2% 
disseminated pyrite and minor chalcopyrite, and malachite was observed by BEAL in 
places.  These lithologies and mineralization were observed by the author during his field 
visit in July 2009.  The mineralization strikes 110º-120º, with steep to sub-vertical 
southwest dips. Sericite, silica, hematite and kaolin alteration are common. 
 
The Buntubili occurrence lies within a east-southeast shear zone at the contact between 
mafic volcanics and G5 granite. Gold mineralization is associated with greyish-white 
massive quartz veins ± pyrite and tourmaline.  It appears that the basalt is a narrow unit 
enclosed in the granite. 

 
Table 5.3.  Quartz Veins Sampled by BEAL 

 
Vein ID UTM 

E 
UTM N Length 

Sampled 
No. of 
Samples 

Best 
g/t Au 

Comments 

QV1 376577 9620733  2 9.00 Artisanal working 
QV2 376399 9620602 280 m 13 6.30 Artisanal workings 
QV3 376182 0920224 650 m 17 9.83 Artisanal workings 
QV4 376178 9620078 320 m 10 16.50 Artisanal workings 
QV5 375965 9619514 400 m 21 13.60 Artisanal workings 
QV6 374053 9620641 110 m 10 41.25 Artisanal workings 
QV7 381200 9620993  2 1.27 Exploration pit 
QV8 371191 9622293  5 0.01 Exploration pit 
QV9 372006 9622198  2 0.02 Exploration pit 
QV10 372090 9621868  2 0.01 Grab samples 
QV11 371846 9621609  4 0.01 Exploration pit 
QV12 371805 9625769  1 0.02 Exploration pit 
QV14 376302 9621456  1 0.01 Artisanal workings 
QV15 380040 9620850 70 m 3 29.00 Exploration pit 
QV16 372203 9620603  4 0.01 Exploration pit 
QV_NW_quarry 370598 9620175  2 0.16 Exploration pit 
Keresia 369471 9621292 370 m 15 6.15 Artisanal workings, multiple veins 
RDP37664 374036 9620600  1 1.11 Grab sample 
Total    129   
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5.1.7 Rock Sampling 
 

BEAL collected a total of 205 rock grab samples across the property, mostly from the 
artisanal sites and various lithologies with quartz veining.  Assay values ranged from 
<0.1 up to 41.25 g/t Au, with six results higher than 8 g/t Au.  These high gold values 
came from the artisanal spoil piles within PL 1401/99.  All of the rock samples collected 
from PL 1402/99 returned assay values <0.1 g/t Au. 

 
Table 5.4.  BEAL Exploration Expenditures 2003 (US Dollars) 
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6.0 GEOLOGICAL SETTING 
 
6.1 Introduction to the Geology of Tanzania  
 
The Archaean Tanzanian Craton and its surrounding Proterozoic mobile belts underlie much of 
the Central Plateau of Tanzania.  The craton is bounded to the east by the polymetamorphic 
Mozambique Belt, to the southwest by the Ubendian Belt and to the northwest by the Karagwe-
Ankolean System.  Continentally-derived sediments of Mesoproterozoic and younger age cover 
part of the craton, especially in the east.  Tertiary mafic to intermediate volcanics including 
carbonatites occur mainly in the Kilimanjaro and Eastern Rift areas of the north of the country. 
 

 
 

Figure 6.1.  General Geology of Tanzania (after Hester, 1998) 
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Figure 6.2.  Stratigraphic Column for Tanzania (after Hester, 1998). 
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Tanzania is now the third-largest gold producer in Africa, after South Africa and Ghana.  This 
has been achieved with the opening of three major open-pit mines (Golden Pride, Geita and 
North Mara) and one major underground mine (Bulyanhulu) in recent years.  These mines are all 
within the Nyanzian greenstone belts in the Lake Victoria Goldfields.  Diamonds are produced 
from kimberlites within the Archaean craton, principally from the Williamson Mine at Mwadui. 
Other gemstones, especially tanzanite (a blue zoisite), are produced from gneisses of the 
Usagaran mobile belt.  A major undeveloped resource is the nickel sulphide deposit at Kabanga, 
where close to 1 million tonnes of contained nickel has been outlined.  The general geology of 
Tanzania is shown in Figure 6.1, and the stratigraphic table in Figure 6.2. 
 

6.1.1 Archaean 
 

The oldest rocks of the craton are highly metamorphosed and migmatized sediments and 
minor igneous rocks of the Dodoman System, forming a band across the central part of 
the craton.  These rocks are predominantly gneissic sediments, granites, schists and 
migmatites, with minor quartzites and amphibolites occurring in the southern part.  The 
main part of the Archaean craton comprises migmatites, biotite gneisses, gneissic granites 
and local massifs of biotite granites, and includes the Nyanzian greenstone belts to the 
south and east of Lake Victoria.  These greenstone belts host the major gold deposits in 
Tanzania and are the principal focus of current exploration. 

 
The greenstones of the Nyanzian System can be divided into a Lower Series of 
dominantly mafic volcanics and associated sediments that include banded iron-formation, 
cherts, shale and conglomerate, and an Upper Series characterized by felsic volcanics, 
cherts and banded iron-formation.  The greenstones are generally metamorphosed to 
lower to middle greenschist facies, locally to almandine amphibolite facies.  They are 
commonly folded about steeply dipping axial planes, generally striking east-west.   

 
The Nyanzian is unconformably overlain (locally) by conglomerates, arkoses and 
quartzites of the Kavirondian System.  These rocks appear to have been derived, at least 
in part, from the Nyanzian and contain clasts of all Nyanzian lithologies, some apparently 
deformed.  A major period of granitoid emplacement followed the Kavirondian, and was 
followed in turn by major tectonic deformation.  

 
Syntectonic granitoids have been dated at 2450-2500 Ma while some unfoliated 
granitoids may be post-tectonic. Many hypabyssal intrusives cut these Archaean 
sequences, including feldspar-porphyries and lamprophyres.  Abundant younger dykes 
are related to Mesozoic and Tertiary tectonic events.  The ages of the granite-gneiss 
terranes surrounding the greenstones are confusing, with the structural relationships not 
clearly understood.  Some granites are discordant and intrusive, others display 
conformable contacts with the greenstones, though most are of indeterminate affinity.  
Both Proterozoic and Archaean ages have been obtained from the granite-gneiss terranes 
and it is locally difficult to distinguish the two components. 
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6.1.2 Proterozoic 
 

The NW-trending Paleoproterozoic Ubendian ductile shear belt occurs on the southwest 
side of the Archaean craton and consists of a variety of medium to high-grade 
metamorphic rocks, much of which are reworked Archaean.  Gneisses and schists 
predominate with minor amphibolites and marbles, and late granitoids along the 
craton/belt boundaries.  The metamorphic grade is mostly almandine-amphibolite, locally 
up to granulite, the latter dated to 2.1-2.0 Ga and likely related to the Usagaran orogeny.  

 

The Usagaran tectonic domain, which forms part of the Mozambique Belt on the eastern 
side of the craton, is of similar age to the Ubendian.  It consists mainly of biotite-gneisses 
of pelitic origin and lesser granulites and quartzites.  The structural trends are dominantly 
southwest, but the Neoproterozoic-Palaeozoic Pan-African deformation and granulite 
facies metamorphism has obliterated most of the signature of the older structures and 
metamorphism.  The Usagaran granulites host a variety of gemstone deposits, including 
the unique tanzanite, a blue zoisite. 

 
The Mesoproterozoic Karagwe-Ankolean System forms part of the Kibaran Belt which 
extends from Uganda to Zambia, west of Lake Victoria, including the northwestern edge 
of Tanzania.  The Karagwe-Ankolean is clearly younger than the Ubendian and Usagaran 
and is made up of phyllites, quartzites and sericitic schists derived from shallow-water 
sediments.  The Tanzanian part of the belt includes both the Western Internal and the 
Eastern External Domains, their border zone marked by major mafic and granitic 
intrusives of 1250-1275 Ma and post-orogenic tin-bearing granites ~1000 Ma.  The 
Kabanga nickel deposit, on the border with Burundi, is hosted by the feeders to a major 
gabbroic sill. 

 
Neoproterozoic to early Palaeozoic? sedimentary and volcanic rocks of the Bukoban 
System occur in western Tanzania between the Kibaran Belt and the Archaean craton.  
The Bukoban includes sandstone, chert, plateau-type basalts, dolomitic limestones and 
red beds, weakly deformed and unmetamorphosed.  These continental clastic sediments 
were deposited on a peneplain of the Archaean craton and older Proterozoic belts.  
Abundant mafic dykes cut the sequence, predominantly trending north-northeast and 
appear to have been essentially contemporaneous with sedimentation.  Most of the 
Bukoban rocks have subsequently been removed by erosion, but the major outlier in 
western Tanzania includes one formation, the Bukoba Sandstone, which forms part of the 
Eastern External Domain of the Kibaran orogenic zone and may be of Mesoproterozoic 
rather than Neoproterozoic age.  A significant outlier of Bukoban sediments occurs south 
of the Musoma-Mara greenstone belt. 

           
 6.1.3 Palaeozoic - Mesozoic 
 

Continental sediments of the Karoo System, named after the type locality in South 
Africa, reach their northern limit in Tanzania.  The Karoo sediments were deposited from 
Late Carboniferous to Jurassic times during a long period of erosion of the Archaean 
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highlands, punctuated by episodes of glaciation, volcanism and marine incursions.  The 
Karoo rocks are predominantly coarse sandstones, shales and siltstones with coal, 
unconformably overlying the Precambrian basement in eastern and southeastern 
Tanzania.  North of Dar es Salaam these rocks pass into marine sediments of similar age. 

 
Sediments of Upper Mesozoic age only occur in the coastal basins that were formed 
during the breakup of Gondwana in the Mesozoic.  These sediments include limestone, 
sandstone, shale, marl and local evaporites.  The major rifting commencing at this time 
was accompanied by the intrusion of alkalic rocks (carbonatites, kimberlites, alkali 
syenites) within the Archaean craton and into the Karoo. 

  
6.1.4 Tertiary 

 
The break-up of the eastern part of the African Plate that commenced in the Upper 
Mesozoic accelerated considerably in the late Tertiary.  The East African Rift system 
consists of a series of en echelon grabens, often with associated volcanism.  In Tanzania 
the rifting is primarily along the Western Rift occupied by lakes Nyasa and Tanganyika 
and the Eastern (or Gregory) Rift passing through lakes Natron and Manyara in the north 
to Lake Nyasa.  Subsidiary rifts occur around Lake Rukwa, Lake Eyasi, in the Selous 
Basin and elsewhere.  The Lake Victoria basin is generally interpreted as being formed 
by gentle down-warping between the Western and Eastern Rifts. 

 
The rifts have preserved the Karoo rocks and are locally sites for Tertiary sedimentation.  
The coastal basins contain thick Miocene and younger marine sediments.  The volcanism 
associated with the rifting is mostly intermediate to mafic alkalic, with carbonatite lavas 
continuing to the present day on Oldoinyo Lengai.  Intrusion of kimberlites continued 
into the early Tertiary, with some diamondiferous kimberlites being less than 50 Ma old. 

 
Much of the Archaean craton and surrounding rocks was subject to extensive lateritic 
weathering in the Tertiary.  The resulting ferricretes and saprolites, and their subsequent 
weathering products, are an important focus of mineral exploration efforts in Tanzania 
given the general paucity of outcrop.  Thin lacustrine sediments of proto-Lake Victoria 
locally overlie the Nyanzian and granitoid rocks in the Lake Victoria Basin, between 
about 1,170 m asl and the current lake level of 1,135 m. 

 
6.2 Archaean Greenstone Belts of the Lake Victoria Goldfields 
 
The Lake Victoria Goldfields consists of a number of distinct east-trending linear greenstone 
belts separated by granite-gneiss terranes, together with several inliers or roof pendants of the 
greenstone lithologies within the granite-gneiss.  Recent work, including exploration drilling, has 
shown that some of the greenstones are more extensive than was previously realised. The 
greenstone belts have undergone a varied nomenclature during the history of geological mapping 
in the country.  The nomenclature used in this report is based on that in Hester, B.W., 1998 (ed.), 
Tanzania - Opportunities for Mineral Resource Development.  The outline of the principal 
greenstone belts in the Lake Victoria Goldfields area of Tanzania is shown in Figure 6.3. 
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Figure 6.3.  Greenstone Belts of Lake Victoria Goldfields (after Hester, 1998) 

 
6.2.1 Mabale, Kahama and Ushirombo Belts 

 
The Kahama Greenstone Belt (Figure 6.4) can be separated into East Kahama and West 
Kahama, the former being the extension of the Geita and Mabale Greenstone Belts 
(sometimes referred to as the “outer arc” of the Sukumaland Greenstone Belt) while the 
latter is the extension of the Rwamagaza Greenstone Belt (sometimes referred to with the 
Ushirombo belt as the “inner arc” of the Sukumaland Greenstone Belt).  The name 
Ushirombo Greenstone Belt has been used to refer to the most westerly part of the 
Kahama belt, the western extension of West Kahama.  The West Kahama segment, west 
of the Bulyanhulu Mine, is separated from the Rwamagaza belt further west by the 
intrusion of the Bukoli Granite, a coarse-grained post-kinematic biotite-granite. 

 
The East Kahama segment consists of Nyanzian banded iron-formation and cherts within 
largely mafic volcanics, in a northwest to southwest arcuate belt.  This includes the 
prominent iron-formation ridge of the Siga Hills, host to the Golden Ridge deposit and 
the past-producing Jubilee Reef Mine.  The West Kahama segment, including the  
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 Figure 6.4.  Mabale, Kahama and East Ushirombo Greenstone Belts (after Hester, 1998) 

 
Ushirombo belt, is essentially mafic volcanic rocks with minor felsic units and banded 
iron-formation and has the shape of a recumbent “J”extending west for at least 120 km 
from the Siga Hills past the village of Ushirombo towards the Bukoban hills.  The West 
Kahama segment has been interpreted (Hester, 1998) to underlie the East Kahama 
segment.  The Ushirombo Greenstone Belt has been extensively explored in recent years, 
as well as attracting small scale miners.  
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The gold mineralization found within the belt generally occurs in structurally-controlled 
narrow quartz veins.  The most significant gold deposit found to date in the belt is 
Resolute’s Nyakafura property.  There is little outcrop between the principal parts of 
West Kahama and East Kahama, and the relationships (or connections) between the two 
segments of the Kahama Belt are unclear.  The largest gold producer in Tanzania, the 
Bulyanhulu Mine, is located near the northwest end of the West Kahama segment.  The 
gold mineralization at Bulyanhulu is associated with major quartz vein systems at the 
contact between mafic-intermediate flows and felsic pyroclastics, locally with lenses of 
argillite.  Bulyanhulu is unusual in the Lake Victoria Goldfields in having chalcopyrite 
and pyrite, some 42% of the gold being recovered in a copper concentrate. 

 
6.3 Geology of the Ushirombo Project 
 
The regional geological mapping project carried out by the German/Tanzanian Technical Co-
operation Project in 1989 (Barth, 1990) suggested that the western part of the Ushirombo 
Greenstone Belt that encompasses the Ushirombo property is essentially mafic volcanics (figure 
6.5).  The greenstones are bounded to the north and south by granites and locally overlain in the 
west of the project by Kavirondian (late-Archaean) continental sediments.   
 
Extensive RAB drilling by BEAL to the overburden/bedrock interface, together with geological 
mapping by BEAL and Tanzam 2000, showed a more complex picture.  Especially east of 
Ushirombo village, much of what was shown by Barth (1990) to be underlain by greenstones 
now appears to be granitic bedrock, with relatively narrow bands of greenstone on the north and 
south margins of the main Ushirombo belt (figure 6.6).  The belt trends east-southeast and may 
be in part a fault-bounded inlier within a larger granitoid terrane. 
 
The stratigraphy, structure and mineralization that were mapped and interpreted by BEAL in 
2002-2003 are described in more detail in section 5.1.6. 
 
Greenstone lithologies have been mapped as a band trending east-southeast to east across the 
western half of the property (formerly PL 1401/99) and into the west and centrals regions of 
what was PL 1402/99. Both northern and southern parts of the greenstone belt appear to pinch 
out east of the property. Batholith-size granitoid intrusions form the northern and southern 
boundaries of the greenstone domain and a large granite intrusion wedges into the belt from the 
east, effectively underlying most of area to the east of PL 5087/2008. 
 
The greenstones include Archaean lithologies belonging to the Upper and Lower Nyanzian, as 
well as the Kavirondian. The ages of neither the granitoids nor the mafic dykes that cut both the 
greenstones and the granites are known with certainty. 
 
Bedrock exposure is sparse over much of the Project area, with the exceptions of rounded granite 
knolls in the southwest that are largely within HQ-P17777 and central PL 2466/2004 in the 
northwest where resistant ferruginous chert, sandstone and conglomerate units form topographic 
highs.  
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Figure 6.5.  Regional Geology of the Ushirombo Project (after Barth, 1990) 
 



 

Report on the Ushirombo Mineral Exploration Property of Tanzanian Royalty in Tanzania 
 

51 

 
Figure 6.6.  Geology of the Ushirombo Project Area. 
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The Archaean greenstone stratigraphy is represented by repetitive cycles of mafic to intermediate 
volcanic flows of pyroclastic rocks with ash tuffs and minor mafic tuffs.  Interflow sediments 
occur at the contacts between mafic and intermediate units, as shown by black argillite in the 
Katente artisanal workings. A sheared quartz-sericite schist occurs in contact with a G4 granite 
in the north of HQ-P20038.  This syn-orogenic granite underlies the northern margins of the 
property. 
 
A narrow band of banded iron-formation (BIF) and banded ferruginous chert (BFC) trends 
easterly across the central part of PL 2466/2004 and HQ-P20038. This unit appears to mostly 
overlie the basalt, argillite and tuffaceous units and is correlated with the lower parts of the 
Upper Nyanzian. 
 
Kavirondian sediments occur in the south-central part of PL 2466/2004. The conglomerates are 
comprised of rounded quartz pebbles, angular BIF and chert fragments supported by a coarse-
grained sandy matrix. A sub-vertical foliation trends 110°-120°. The rocks form isolated hills 
trending ESE- WNW. 
 
Late-orogenic, high-potassium G5 granites form a range of hills in the southwest of the property, 
mostly within HQ-P17777.  They are typically pinkish-gray, medium-to coarse-grained, with 
euhedral orthoclase megacrysts up to 4 cm. This granite has weak to moderate magnetic and high 
K signatures. 
 
A mafic dyke of probable Bukoban age is shown by the magnetics as trending northeast across 
the property.  The trace appears to have minor offsets from west-northwest and east-northeast 
faults.  Though it is not exposed at surface, doleritic debris in dumps at the Katente artisanal 
workings suggests the dyke does occur at depth.  Quartz-feldspar porphyry fragments in the spoil 
at Katente and in a pit in the southwest of PL 5087/2008 suggest dykes of this nature may occur 
across the property. 
 
A significant number of the weathered bedrock intersections in the RAB drilling had been 
described by the BEAL geologists as intermediate to felsic tuffs, frequently with high iron 
content.  In several instances where the penetration into the saprolite was deeper there was the 
inference that the protolith was more mafic or granitic.  While it is possible that there are 
extensive felsic volcaniclastic units within the greenstone package, the alternative is that the field 
descriptions of the highly weathered top of the bedrock have exaggerated the amount of felsic 
rocks in the lithological package.  
 

6.3.1 PL 2466/2004 + HQ-P20038 
 

PL 2466/2004 and its second-renewal split HQ-P20038 were described in BEAL’s final 
exploration report (Byemelwa, 2003) to be underlain by greenstone lithologies trending 
east to east-southeast.  The northern edge of the licence was interpreted as underlain by a 
major granitic intrusive.  A significant metasedimentary unit, dominated by banded iron-
formation, has been mapped and interpreted over about 4 km of strike and up to 600 m 
width in the southern part of both the licence and application areas. 
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In the central part of PL 2466/2004 the higher ground exposes late-Archaean Kavirondian 
quartzites, grits and conglomerate, the latter containing many clasts of Nyanzian mafic 
volcanics and the surrounding granitoids.  The Kavirondian appears to be flat-lying 
although the dominant foliation is steeply-dipping. 

 
6.3.2 PL 5134/2008 

  
This licence, the northeast quadrant of former PL 1401/99, is interpreted as being mostly 
underlain by mafic to intermediate greenstones, in contact with a granitoid to the north.  
The principal mafic dyke cuts across the southeastern corner. 
 
6.3.3 PL 3073/2005  

 
PL 3073/2005 straddles the contact between the granites to the south with the greenstones 
of the Ushirombo Belt.  The Archaean greenstone stratigraphy is represented by 
repetitive cycles of mafic to intermediate volcanic flows of pyroclastic rocks with ash 
tuffs and minor mafic tuffs.  Interflow sediments occur at the contacts between mafic and 
intermediate units, as shown by black argillite in the Katente artisanal workings.  The 
southwest part of the licence is underlain by late-orogenic high-K (G5) granites that 
outcrop on a range of low hills. in the southwest of the property, mostly within HQ-
P17777.  They are typically pinkish-gray, medium-to coarse-grained, with euhedral 
orthoclase megacrysts up to 4 cm.  

 
The airborne magnetics suggest a mafic dyke of probable Bukoban age trends northeast 
across the centre of the licence.  The dyke is not exposed though there is doleritic debris 
on spoil heaps at the Katente artisanal workings. 
 
6.3.4 PL 5087/2008 

 
The eastern part of PL 5087/2008 is underlain by granite intruded into the greenstones, 
possibly into the axis of the main antiform.  The main greenstone lithologies continue 
southeast from PL 3073/2005 although the shearing reduces markedly as they pinch out 
to the east of PL 5087/2008.  The G5 granite outcrops in the southwest corner of the 
licence.  The principal area of artisanal gold mining, at Katente, occurs within the 
northwest corner of the licence.   
 
6.3.5 HQ-P17777 

 
Application area HQ-P17777, in the southwest corner of the Ushirombo property, is 
underlain by granites interpreted as late-orogenic high-K (G5) by BEAL. 
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6.3.6 PL 4966/2008 
 

The licence is largely underlain by the northern part of the greenstone belt, with the 
northern boundary of the licence essentially following the projected contact between the 
greenstone belt and the granites to the north.  The airborne magnetics suggest the 
principal mafic dyke runs across the licence from the southwest to northeast corners. 

 
 6.3.7 PL 3102/2005 and Application HQ-P17892 
 

PL 3102/2005 and the application area excised from it on first renewal are underlain by a 
relatively narrow belt of greenstones that appear to trend east-southeast.  The northern 
and southern parts are underlain by granites. 
 

 6.3.8 PL 5136/2008 
 

PL 5136/2008 is entirely underlain by the granite intrusive to the north of the Ushirombo 
Greenstone Belt. 

 
6.4 Structural Setting 
 
The distribution of the greenstone lithologies was tentatively interpreted by BEAL as describing 
large-scale, E-trending folds. A large, west-plunging antiformal structure was interpreted through 
the central and western areas of PL 1401/99. The southern limb of this fold includes the zone of 
more intense deformation as well as most of the significant known gold mineralization. 
 
The east-trending band of Upper Nyanzian ferruginous chert, iron-formation and tuff in the 
southern part of what is now PL 2466/2004 and HQ-P20038 was interpreted as being within a 
tight, west-plunging synform. The mixed stratigraphy to the north of this synform would then 
represent the limb of the adjacent antiform. 
 
The Buntubili strain zone occurs along the southern edge of the greenstone belt in PLs 
3073/2005 and 5087/2008, trending east-southeast.  This zone of faulting and heterogeneous 
strain fabric development shows best in the mafic volcanics as shearing parallel to the axis of the 
fold and within the southern limb of a project scale antiform.  The shearing appears to lessen in 
intensity or disappear in the granitoid bodies along strike, suggesting the deformation is largely 
Archaean in timing. The timing of the main deformation, especially relative to the introduction 
of gold mineralization, is unclear.  Most of the significant artisanal gold workings on the 
property, however, are located within or proximal to the Buntubili strain zone.  Other lineaments, 
interpreted from the airborne magnetic data and from stream or topographic orientations, follow 
structural trends at 110°-130°, 070°, 130°-140° and 090º.  Other than the major east-southeast 
trend, the east-northeast structures appear to be the most important with respect to gold 
mineralization. 
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7.0 DEPOSIT TYPES 
 
7.1  Introduction 
 
The granite-greenstone sequences of the Tanzanian craton show many features that are typical of 
other Archaean cratons around the world, including the existence of numerous granitoids within 
and around substantial masses of greenstones, a predominance of greenschist facies regional 
metamorphism, regional scale crustal deformation and the existence of numerous gold deposits. 
 
Most of the giant gold deposits in the world are spatially associated with regional first-order 
structures, the deposits usually hosted by late-tectonic splay faults or shear zones.  The first-order 
structures may have acted as major conduits for fluid transport from deep in the crust while the 
secondary structures acted as the loci for mineral deposition with locally-reduced fluid pressure.  
Although granites typically occupy more than 50% of the exposed Archaean cratons, where they 
are in proximity to the greenstone belts they also host significant gold deposits containing over 1 
million ounces (e.g. Buzwagi and North Mara in Tanzania, Renabie in Ontario, Woodcutters, 
Tarmoola and Granny Smith in Western Australia, and Freda-Rebecca in Zimbabwe). 
  
The dominant orientation of gold-bearing structures in the Tanzanian craton is northwest (e.g. 
Bulyanhulu, Tulawaka and Buck Reef) and structures with this general orientation can be traced 
across the Tanzanian and Ugandan cratons and into the Democratic Republic of Congo.  More 
subtle northeast trends may control the mineralization in banded iron-formation at Geita and 
Golden Ridge and are also clearly visible on airborne magnetic maps west of Bulyanhulu.  
North-south structures appear to be significant at the Nyakafura deposit as are east-west 
structures at Golden Pride. 
 
Mining of bedrock gold was recorded as early as 1898 in the Lake Victoria Goldfields and 
continued intermittently into the 1970s in the Mara, Musoma, Serengeti, Iramba Plateau and 
Geita areas.  These operations were primarily on mesothermal lode-type deposits within the 
greenstone belts, most of the veins being associated with faults and shear zones though no major 
regional shear zones like the Cadillac Break of the Abitibi Belt in Canada have been recognized.  
Some mineralized zones are sub-parallel to lithologic layering in the greenstones, and others cut 
across layering, especially in the more competent units.  Dilational openings along shear zones 
are common hosts for the mineralization, which is often open space filling accompanied by 
replacement of adjacent wallrock at some sites.    
 
In his 1990 compilation, Barth listed 237 gold mines and occurrences in the area to the south and 
east of Lake Victoria, some of which remain the focus of small-scale artisanal mining.  This is 
particularly of eluvial and alluvial deposits and, locally, quartz veins within the upper weathering 
profile.  With the advent of widespread modern exploration in the 1990s, several major gold 
discoveries have been made.  By the end of 2008 four new large-scale gold mines had been put 
into production (Golden Pride, Geita, Bulyanhulu and North Mara) as well as the smaller 
Tulawaka Mine, while other projects were at an advanced stage and the Buzwagi Mine was 
commissioned in the second quarter of 2009. 
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7.2 Golden Pride Mine 
 
The Golden Pride Mine, located north of the town of Nzega, is owned and operated by Resolute 
(Tanzania) Ltd., the Tanzanian subsidiary of Resolute Mining Limited of Australia and was the 
first major gold mine in Tanzania when it was officially opened in February 1999.  In 2008 the 
plant throughput was 2.5 million tonnes at a head grade of 2.04 g/t Au, the mill recovery of 90% 
producing 150,000 ounces for the year at a cost of $449/oz.  Since commissioning the mine has 
produced in excess of 1.55 million ounces of gold.  2009 is expected to see a decrease in gold 
production with completion of mining in the western (main) pit and the central pit coming on 
stream later in the year. 
  
The mine lies within the Nzega Greenstone Belt and the area is underlain by intermediate to 
felsic tuffaceous volcanics and intercalated terrigenous sediments of Nyanzian age, with minor 
banded iron formation units (to the north of the mine). The Nyanzian is intruded by various 
granitic rocks and overlain by Kavirondian shales, sandstones and conglomerates.  South of the 
deposit is a pile of rhyolitic volcanics lying on granitic basement, while to the north the volcanics 
are more dominantly extrusive and interfingered with the terrigenous sediments.  Within the 
mine area, the ratio of volcaniclastics to sediments is approximately 1:1. 
 
The mineralization of the Golden Pride deposit lies within a major shear zone, some 200 metres 
wide and approximately 15 to the strike of the local stratigraphy. The shear zone strikes 080-
090 with a steep south dip to the foliation.  The bedding dips 70-80 S.  There are no apparent 
chemical controls on the mineralization; rather it appears that the competency contrast between 
the tuffs and sediments has resulted in cracking during shear movements.  The saprolite zone 
extends down to about 90 m below surface, and there is no apparent change in gold grade within 
the saprolite.  A narrow graphitic zone lies along the footwall of much of the significant 
mineralization, though it is not a clear indicator of the edge of the ore zone. The gold 
mineralization completely crosses lithologic boundaries and it is very hard to visually correlate 
between sections with no preferential direction to the mineralization.  Arsenopyrite is common 
throughout the shear zone and usually associated with the better gold grades but there is no direct 
correlation between gold and arsenic values.  Narrow subvertical quartz veins occur within the 
main shears and may contain higher grade gold mineralization.  Their overall effect on the gold 
resource, however, is minor.  Banded iron formation has little effect on the deposit and is only 
important where BIF units are folded into the main shear.  Small drag folds within the shear zone 
may suggest larger-scale folding within the shear zone, but no further evidence has been noted in 
the pit. 
 
7.3 Geita Mine 
 
The Geita Mine, operated by AngloGold-Ashanti, was opened in June 2000 with reserves of 49.1 
Mt averaging 4.05 g/t Au, or approximately 6.4 Moz Au. The mine is located immediately west 
of the town of Geita, in the centre of the Geita Greenstone Belt.  Between 1936 - 1966, the Geita 
area produced an estimated 940,000 oz Au from 5.5 Mt of ore at an average recovered grade of 
5.3g/t Au from five underground deposits.  In 2008 the mine produced 264,000 ounces of gold at 
a recovered grade of 1.92 g/t Au, cash cost of $728/oz and total production cost of $929/oz.  Q1 
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2009 production was 44,000 oz Au at a total cost of $1,018.  The mine currently operates several 
open pits, serviced by a 5.2 million tonnes/year CIL plant.  The lack of access to higher-grade 
orebodies following a major wall collapse in the Nyankanga pit in Q1 2007 continues to affect 
production grades in 2008.  The Star and Comet pit was commissioned in 2008 and Lone Cone 
was depleted.  Pushback 5 at Nyankanga will provide ore access in Q1 2009. 
 
The Geita belt is the most northerly of the greenstone belts south of Lake Victoria, and is part of 
the “outer arc” of the regional Sukumaland Greenstone Belt.  The Geita belt is dominated by 
isoclinally folded oxide facies BIF ridges averaging 500m in thickness and flanked by younger 
felsic pyroclastics.  The ridges have been later deformed into west-plunging open folds with 
WNW axial trends.  These have subsequently undergone major displacement along NW trending 
shears.  Regional Proterozoic quartz-gabbro dykes intrude along reactivated NE-SW faults. 
 
Most of the Geita gold occurrences are related to BIF and chert within tuffaceous/volcaniclastic 
sediments where this sequence is intruded by dioritic to monzonitic dykes. The BIF is considered 
to be a favourable site for gold mineralization as it can be chemically reactable during shearing. 
 
Emphasis was made by AngloGold personnel that there are over “21” individual gold deposits 
and major gold occurrences within their Geita land package in the Geita belt and that while all of 
the deposits bear some relation to the presence of chemically reactable BIF, and that the deposits 
exhibit a wide range of structural and lithological settings. It was emphasized that no single 
model described completely the settings of all of the gold occurrences discovered to date. 
 
Clearly the exploration criteria important to the discovery of Geita style deposits, in Nyanzian 
greenstone belts in Tanzania, is the presence of BIF , abundance of parasitic folding and 
shearing, felsic to intermediate composition intrusives present within the BIF sequences and the 
presence of gold mineralization with the latter often indicated by previous artisanal and/or 
colonial mining. 
 
The Nyankanga, Lone Cone and Geita Hill deposits form a semi-continuous NE mineralised 
trend (the Geita Trend) near the hinge of the principal west-plunging synform.  All deposits dip 
northwest to west, sub-parallel to stratigraphy.  They are located on structures subsidiary to the 
regional NW trending shears close to which local compression causes breaks in continuity. 
 
Nyankanga was discovered in the late 1990s after a review of exploration drilling results. The 
thrust zone hosting the deposit has little surface expression and is masked by thick ferricrete on 
the flanks of a hill.  At Nyankanga a granodiorite-diorite suite has intruded as dykes and sills into 
banded iron-formation with lesser mudstone and siltstone from a plug centred on a WNW fault.  
This has produced a suite of alteration assemblages similar to Cu-porphyry systems as well as 
sulphide and gold deposition.  The main gold mineralization, however, is controlled by low-
angle sigmoidal northeast-trending structures dipping northwest and north with numerous splays 
in the hanging wall.  High grade shoots at Nyankanga plunge to the west (lithologically-
controlled) and to the northwest (fault-controlled).  The deposit subcrops in low ground below 
10-15m of barren, transported laterite cover.  NNW to NW-trending regional shears form the 
strike limits of the deposit. 
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The main orebody ranges up to 50m thick in the central part of the deposit, with areas of higher-
grade mineralization ranging up to 45 g/t Au over 18 m generally representing uniformly 
mineralized BIF units.  A wide zone of anomalous mineralization up to 60 m thick occurs within 
the microdiorite, typically containing multiple intersections of 1-2 g/t Au over 5-8 m.  
Rheological contrast with the diorite has focussed shearing within the BIF and mineralization has 
followed these units wherever possible.  Where BIF is absent or the shear zone cuts a thicker 
diorite sill, the lack of stress focus has dispersed mineralizing fluids resulting in a wider orebody 
with a more erratic gold distribution and lower average grade.  Two phases of syn- to post-
mineralization dykes occur throughout the deposit and are thought to represent late felsic 
evolution of the intrusive system at Nyankanga.  Late stage deposition and/or re-mobilization of 
gold may have occurred during emplacement as grades up to 200 g/t Au have been observed 
where the dykes cross-cut the orebody.  
 
Gold is closely associated with fine pyrite and silicification.  Free gold occurs as inclusions, in 
fractures in pyrite and as discrete grains within secondary quartz.  Mineralization and ductile 
shearing have occurred preferentially in magnetite bands in BIF and along magnetite-chert 
bedding contacts.  Brecciation has occurred in higher strain areas, the resultant higher fluid flow 
causing silica flooding and pervasive pyrite mineralization, eventually leading to total 
replacement of the protolith in areas of very high grade (approx. >50g/t).  Within the diorite, 
pyrite occurs as fracture fill in biotite/calcite stockworks and in quartz veins.  In areas of higher 
grade (approx. >3g/t), pyrite is also finely disseminated throughout the groundmass and silica 
replacement is pervasive. 
 
The Geita Hill succession is similar to Nyankanga, though felsic pyroclastics are more common.  
Mineralization is controlled by a major northeast-trending shear dipping 50-55 NW.  This 
shearing is sub-parallel to the regional strike of the BIF sequence but cross-cuts local folding and 
lithological contacts.  The outer contacts of the orebody are sharp with a rapid drop in grade over 
1 or 2m to background levels < 0.02 g/t Au.  Economic mineralization continues on strike for 2.3 
km, including  four lithologically-controlled shoots up to 8 g/t Au over 40 m that plunge to the 
north.  These are the historic Geita and North East Extension mines (BIF dominated) and the 
previously undiscovered Gap (interbedded BIF & felsic tuff) and Geita West (interbedded BIF & 
microdiorite) shoots.  Extensive microdiorite occurs between Geita West and Geita Mine and a 
highly disjointed interbedded BIF and felsic tuff sequence is found between Geita Mine and the 
Gap.  The orebody is thinner (5-15m) and lower grade (1-2 g/t) in these areas. 
 
Gold mostly occurs as fine-grained inclusions and fracture-filling in fine-grained pyrite (and 
locally pyrrhotite) mineralization, the sulphides typically being 10-20%.  The sulphide 
mineralization within the BIF is similar to Nyankanga, and is generally disseminated in other 
lithologies.    
 
At Lone Cone the North Zone (mined between 1940 and 1953 on 3 levels) is hosted by a distinct 
BIF unit within interbedded BIF and microdiorite, while the South Zone is hosted by BIF with 
minor interbedded felsic tuffs.  Both deposits strike ENE (the North Zone over at least 480m and 
the South Zone 240 m) and dip 50 to the north.  The North Zone has a total width of up to 25 m, 
with footwall and hanging-wall zones of 6-7 g/t over 5-8m separated by lower grade material.   



 

Report on the Ushirombo Mineral Exploration Property of Tanzanian Royalty in Tanzania 
 

59 

The South Zone is made up of various thin, patchy sections over a total width of up to 40m.  
Gold mineralization and wallrock alteration are similar to Geita Hill. 
 
The Kukuluma Trend comprises five NW trending areas of significant gold mineralization along 
a 3 km ESE-trending gold in soil anomaly (+80ppb Au) that cuts obliquely across a NW trending 
horseshoe ridge (Bukolwa Hill) of BIF and  chert interbedded with mudstone, siltstone and 
wacke.  The BIF sequence is underlain by a distinctive carbonaceous pyritic mudstone and 
overlain by felsic tuffs that flank the ridges.  Tight anticlinal folding, with the BIF and pyritic 
mudstone in the core, has been refolded along a NW axis to produce the horseshoe ridge.  
 
The Kukuluma and Matandani deposits are located in topographic bowls incised into the 
Cretaceous ferricrete plateau.  The host lithologies at Matandani tend to be more clastic than 
those at Kukuluma and include shaly BIF and wackes.  Gold mineralization is fault controlled, 
stratabound and localised by the intersection of steeply-dipping shears with ferruginous 
lithologies of a similar northwest strike but shallower dip.  Gold mineralization at Kukuluma 
below the limit of weathering is very fine- grained, included in magnetite and arsenopyrite 
within fibrous grunerite aggregates, spatially associated with pyrrhotite and pyrite, and confined 
to the iron-rich mudstone.  Most of the mineralization at Matandani is contained in discrete BIF 
units, with minor quartz vein-hosted gold in the other sediments and tuffs.  Both deposits have 
been weathered to over 100m in places, with major redistribution of gold.  Extensive leaching of 
gold appears to have taken place near surface, while exploration drilling at Kukuluma has 
revealed a general 2 to 3 g/t Au increase in mean grade between 60 and 105m depth and a planar 
zone of gold enrichment, the latter at least in part due to stringer zones coalescing in this area. 
 
Area 3 comprises three mineralized zones along the eastern limb of Bukolwa Hill.  The BIF 
sequence (vertical, northwest strike) includes more chert than at Kukuluma although the same 
carbonaceous pyritic mudstone is seen at the core of the limb and iron-rich sediments are found 
interbedded with the BIF at the southeast end of the ridge.  Mineralization at two locations along 
the limb occurs at the intersection of crosscutting NE faults with the principal NW shear.  Gold is 
associated with arsenopyrite in magnetite-rich bands or occurs with silicification and quartz 
veins at the sheared contact between the BIF and the felsic tuff. 
 
7.4 Bulyanhulu Mine 
 
The Bulyanhulu Mine is owned and operated by Kahama Mining, a 100%-owned subsidiary of 
Barrick Gold Corporation of Canada, and was officially opened in July 2001. Bulyanhulu is the 
only major underground gold mine in Tanzania and had proven+probable reserves of 34.22 Mt 
averaging 10.86 g/t Au or 11.98 Moz Au plus contained copper at 0.589% or 444.3 million lb Cu 
as of December 31, 2008.  Production in 2008 was 200,000 ounces at a cash cost of US$ 620/oz.    
Mill recoveries are approximately 89%, with 42% of the gold recovered by gravity and 47% in a 
copper concentrate. 
 
No outcrops are known on the property.  The main rock types in the mine area are bimodal mafic 
and felsic volcanics rocks of the West Kahama segment of the Nyanzian age Kahama Greenstone 
Belt.  The mafic rocks are predominantly flows, overlain by a series of felsic pyroclastics and ash 
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tuffs.  Argillites occur within the mafic flows and at the mafic/felsic contact and are the principal 
host for the mineralization.  Mafic dykes/sills, commonly lensoid along their northwest strike, 
are a significant part of the lithological package southwest of the deposit itself.  The Bukoli 
Granite, which separates the Kahama belt from the Rwamagaza belt to the west, lies 
approximately 3 km southwest of the mine.  Together with regional faults, the Bukoli Granite 
forms the bounds of a rhomboid-shaped greenstone domain at Bulyanhulu. 
 
The gold mineralization, together with copper sulphides and silver, occurs in quartz veins 
localized along steeply-dipping structures parallel to the regional northwest strike.  Nine of these 
extensive quartz vein systems have been discovered so far with Reef 1, hosted by a shear zone 
developed preferentially along the most extensive sedimentary unit, the most significant.  The 
ore is characterized by sub-continuous lenses and veins of black quartz concentrated in narrow 
shear zones. An initial stage of syn-depositional barren clastic pyrite has been identified, 
overprinted by a polymetallic hydrothermal event associated with gold and copper 
mineralization.  Alteration, dominantly carbonatization with the major introduction of Fe, Ca, 
As, Zn and S, is largely restricted to <5 m around the mineralized quartz veins.  Initial fluid 
inclusion studies suggest the mineralizing fluid was carbonic and methane-bearing at 300-450C.   
 
Three separate deposits have been outlined within Reef 1, the Main, East and West Zones, 
extending over a strike length of at least 5 km and downdip for at least 2 km.  The bulk of the 
current reserves are contained within the Main Zone, which has the highest average grade at 
more than 14 g/t Au and is open to depth.  A 1,090 m shaft in the centre of the Main Zone 
provides the principal underground access, with three internal ramps.  The East Zone contains at 
least 1.2 Moz in reserves averaging 12 g/t Au, close enough to surface to be mined from a ramp 
access.  The West Zone contains at least 2.0 Moz of gold in reserves averaging 14.0 g/t Au, in 
deeper mineralization that was discovered beneath a series of earlier shallow, barren drill holes.  
Development in 2009 is focussing on Reef 2 and Reef 0, east and west of Reef 1 respectively. 
Additional mineralization has been discovered west of the Bulyanhulu River, west of the West 
Zone, in what is termed the Far West Zone.  The gold mineralization is unusually continuous, 
and limited deep drilling to about 2,000 m below surface suggests the continuity along strike at 
that depth may be similar to that demonstrated by the more detailed drilling closer to surface.  
Mining width varies from 2-6 m, depending on the orientation of the quartz vein. 
 
A 138 km powerline carrying 220 kV was brought in from the national grid, but the power is 
dependent on good seasonal rains so Barrick installed stand-by generators to meet the 14.5 MW 
required.  A water pipeline was constructed between the mine and Lake Victoria and the existing 
airstrip has been upgraded to 1,700 m.  A dedicated satellite link provides communications. 
 
7.5 Tulawaka Mine 
 
The Tulawaka Mine is owned 70 % by Pangea Minerals Ltd. (100% owned by Barrick Gold) and 
30% by MDN Inc.  The project is located about 160 km southwest of Mwanza, towards the 
western end of the Rwamagaza Greenstone Belt.  Airborne geophysical data has been interpreted 
to show the western extensions of the Rwamagaza, Kahama and Geita greenstone belts may 
come together in the general vicinity of Tulawaka, although there is no other evidence to confirm 
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this suggestion or how it might affect the location and style of the Tulawaka deposit.  Previous 
workers in the area have suggested that a major east-southeast-trending dislocation, the 200 km-
long Tulawaka-Nzega Shear,  may have a controlling influence on the gold mineralization of the 
Golden Pride Mine as well as the Tulawaka deposit and other gold prospects in between.  
Geological interpretation of the area is hampered as very little outcrop is present in the 
greenstone belts within 20 km of the Tulawaka deposit.  
 
The lithologies hosting the main East Zone deposit were initially described as a sequence of 
dominantly intermediate tuffs and their derived sedimentary rocks, with minor intermediate 
flows, felsic volcanics and sedimentary rocks of chemical origin.  These units have undergone 
relatively high regional metamorphism, from upper greenschist to lower amphibolite facies, as 
indicated by the mineral assemblages that include chlorite, sericite, biotite, magnesian garnets, 
staurolite and sillimanite.  Petrographic work in 2002 by P.G. Thompson (described in l’Etoile, 
2002) suggests all of the lithologies are metasediments.  Several generations of mafic to felsic 
dykes cut the metamorphosed host rocks, and a major granitic intrusive occurs within 2 km 
southwest of the East Zone deposit.   
 
The sediments define a Z-shaped fold pattern plunging gently south, breached on an overturned 
anticlinal limb by a narrow shear zone, possibly a thrust fault.  This shear contains syn-tectonic 
porphyry dykes around which dislocations developed that focussed auriferous quartz veining.  
These flat lenses are preferentially aligned in a series of sub-horizontal shoots.  The intersection 
of the highly-strained porphyry bodies with ferruginous sediments (e.g. silicate iron-formation) 
for the highest and most extensive gold grades.  The gold largely occurs in a free state in fine 
sericitic partings within the quartz veins or finely disseminated between the quartz grains.   
 
The mine was made its first gold pour in March 2005 as an open-pit operation and, by the time 
the open pit closed in August 2008, had produced over 600,000 oz Au.  For the balance of 2008 
mill feed consisted of production from underground as that part of the operation was developed, 
supplemented by low-grade stockpile material.  Total production through December 31, 2008, 
was 654,367 oz.  Remaining reserves were 430,000 tonnes @ 2.5 g/t Au in the stockpiles plus 
170,000 tonnes @ 11.5 g/t underground.  At the current milling rate of 1,100 tonnes per day the 
reserves would be exhausted in Q2 2010. 
 
The area of the deposit has no outcrop.  Typically a very thin soil is underlain by 0.5 - 4 m of 
silty sand, previously believed to have originated from weathering essentially in place of the 
underlying bedrock.  A reassessment of the soil profile by Barrick suggests the sand is 
transported, derived from Bukoban sediments that outcrop to the west.  The sand covers a 
discontinuous layer up to 4 m thick of lateritic ferricrete that includes pisolitic material and 
lateritic gravels.  It commonly contains angular fragments of white quartz that are more abundant 
at the base of the ferricrete and can be described as a quartz rubble zone.  Over two parts of the 
deposit the laterite, and the rubble zone in particular, contained detrital or chemically 
remobilized gold which represented a significant resource.  These quartz-rubble zones were 
initially estimated at 246,000 tonnes grading 7.29 g/t Au, or 57,700 oz gold.  Drill-evaluation of 
this sort of resource is difficult as the gold can be both coarse and irregularly distributed, and fine 
gold might not be entirely recovered from the RC cyclone in the first few metres of drilling.  The 
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estimation at the exploration stage of Tulawaka was that the grade of this resource could be 
under-estimated by up to 20% and verbal communication in the early stages of mining tended to 
confirm this supposition. 
 
Drill hole data suggests that the weathering profile beneath the ferricrete typically consists of 5-
10 m of bleached, clay-rich upper saprolite within which most minerals of the protolith plus the 
foliation and other structures have been destroyed or masked.  Beneath the upper saprolite relict 
minerals and structures are recognizable, though the rock is still intensely weathered, and this 
lower saprolite typically extends to a depth of 25 m.  Below this and to the typical base of 
weathering at a depth of 45 m, the rock is progressively less weathered and can be termed a 
saprock or transition zone.  Weathering along individual fractures has been commonly noted to a 
depth of 55-60 m. 
 
7.6 Nyakafura Deposit 
 
The Nyakafura deposit is located 50 km west-northwest of Kahama, 9 km north of the village of 
Masumbwe and about 4 km west of the Ushirombo Project.  The area is underlain by a sequence 
of intercalated mafic volcanics, volcaniclastic sediments, minor banded iron-formation and 
intrusive porphyries and late granites, forming part of the East Kahama segment of the Kahama 
Greenstone Belt.  The deposit occurs within an area of structural complexity, with a number of 
strong north-trending structures defined by late dolerite dykes as well as more subtle northeast 
and northwest-trending structures.  The area has poor surface exposure, with a ferricrete layer 
typically 5-8 m thick developed over the mafic volcanic package.  The greenstone-granite 
contact tends to be low-lying and covered with mbuga. 
 
At Nyakafura itself the gold mineralization is associated with several north-trending vein 
systems within steeply-dipping shear zones.  The vein systems are typically a series of silicified 
and carbonatized zones with extensive quartz veining plus variable pyrite, uncommon 
arsenopyrite, and minor copper sulphides and galena.  The gold largely occurs as fine particles in 
pyrite, and there appears to be a good correlation between pyrite content and the grade of the 
gold mineralization.  The project is operated by Resolute Tanzania Ltd. who have published a 
resource estimate within Reefs 2E, 2W, 6, 3 and 1 of 3.58 million tonnes at 6.29 g/t Au (730,000 
oz Au).  The resources are primarily within Reef 2, which remains open on strike and to depth. 
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8.0 MINERALIZATION 
 
The gold mineralization in the Lake Victoria Goldfields in northwestern Tanzania occurs in all 
units of the Nyanzian greenstone belts as well as certain of the major felsic intrusives as at 
Buzwagi and North Mara.  The known gold mineralization within the area of the Ushirombo 
Project is largely restricted to past or present artisanal mining activity, due at least in part to the 
general lack of outcrop across the property. 
 
There are five known artisanal gold occurrences on in the western half of the property, the 
former PL 1401/99, namely Kerezia, Bulembela, Katente, Musindikwa and Buntubili.  Both 
Bulembela and Musindikwa are inactive, where mining was carried out in shallow regolith pits 
within or immediately below a ferricrete. There are no known gold showings on the former PL 
1402/99. 
 
Gold mineralization at Kerezia, straddling the western edge of the property in the southwest 
corner of what is now PL 2466/2004, occurs at a sheared contact between mafic volcanics and 
quartz-feldspar porphyry. Grey to black quartz-tourmaline veins occur along the contact and as 
stockworks within the porphyry.  Pyrite at about 1%, trace chalcopyrite and malachite are 
associated with the gold mineralization. Alteration includes limonite, hematite, sericite and 
kaolinite.  The mineralization strikes east-southeast with a steep southwest dip. 
 
At Katente, the principal area of artisanal workings north of Ushirombo village in PL 5087/2008, 
at least four mineralized structures occur.  These structures contain whitish-grey quartz veins at 
or close to sheared contacts between intermediate tuffs and mafic volcanics, or within interflow 
carbonaceous sediments. The veins carry up to 2% disseminated pyrite and minor chalcopyrite, 
and malachite was observed by BEAL in places.  These lithologies and mineralization were also 
observed by the author during his field visit in July 2009.  The mineralization strikes 110º-120º, 
with steep to sub-vertical southwest dips. Sericite, silica, hematite and kaolin alteration are 
common, the latter especially associated with quartz-feldspar porphyry. 

 
The Buntubili occurrence lies within an east-southeast shear zone at the contact between mafic 
volcanics and G5 granite. Gold mineralization is associated with greyish-white massive quartz 
veins ± pyrite and tourmaline.  It appears that the basalt is a narrow unit enclosed in the granite. 
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9.0 EXPLORATION by Tanzanian Royalty Exploration Corporation 
 
BEAL completed their gold exploration work in 2003 and returned the property to Tanzanian 
Royalty.  In June 2003 the local subsidiary companies of Tanzanian Royalty, TanCan Mining 
Co. Ltd. (“TanCan”) and Tanzanian American Development 2000 Inc. (“Tanzam 2000”), 
commenced exploration for kimberlite targets and diamond mineralization.  This work was 
completed in September 2006 with no kimberlites being detected.   
 
Starting in April 2007 TanCan and Tanzam 2000 commenced their own gold exploration on the 
Ushirombo Project.  They carried out IP surveys, reviewed the BEAL geochemical data and ran 
further soil sampling over prospective targets.  In January 2009 a new geological map was 
prepared from the integration of BEAL’s RAB drilling, prospecting and airborne 
magnetic/radiometric data.  A program of RC and RAB drilling was prepared to follow-up the 
principal targets and will be carried out when the drill rig becomes available. 

 
In 2000 a regional airborne magnetic and radiometric survey was flown by Geodass of South 
Africa on behalf of Tan Range (now Tanzanian Royalty).  The survey covered the entire area of 
the Ushirombo Project (Figure 9.1).   
 

Table 9.1 Ushirombo Project Expenditures by Tanzanian Royalty 
 

Item 2002 2003 2004 2005 2006 2007 2008 Total 
Camp, Field, Travel  24,275 1,098 6,248 1,811 11,510 4,004 48,946 
Exploration o’heads 1,258 66,311 52,614 63,611 9,446 97,695 25,037 315,972 
Consulting  5,376      5,376 
Geophys, Geochem  26,494 16,065 9,271 77 (414) 9,512 59,130 
Trenching+drilling      14,542  14,542 
Sub-Total 1,258 122,456 69,777 79,130 11,334 123,333 38,553 445,841 
Property Acquisition 1,328,744       1,328,744 
Total 1,330,002 122,456 69,777 79,130 11,334 123,333 38,553 1,774,585 

 

Note:  Tanzanian Royalty year end is August 31.  Figures above are in Canadian Dollars and are 
derived from Tanzanian Royalty Annual Reports. 
 

9.1 Kimberlite Exploration 
 
Selected airborne magnetic anomalies were followed up in June and October 2003 with detailed 
ground magnetics and bulk soil sampling for heavy minerals.  Two of these were resurveyed in 
May 2005 over a wider area.  In September 2006 shallow RC holes were drilled into five of the 
targets. 
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Figure 9.1.  Ushirombo Project Airborne Magnetics RTP 
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 9.1.1 Target USH50DIA01 
 

Originally within PL 1401/99, this magnetic target is now in PL 3073/2005, at 373115/ 
9621540 within Kasaka village.  A 300 m x 500 m ground magnetic block totaling 3.5 
line km was placed over an oval shaped, low amplitude dipole magnetic anomaly in June 
2003.  The surface geology is dominated by ferricrete outcrops and approximately 20 kg 
of loam sample was taken for heavy minerals identification.  No diamond indicator 
minerals were detected. 
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Figure 9.2.  June 2003 Ground magnetic block over USH50DIA01 
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In May 2005 a larger, 700 m x 700 m, ground magnetic block was surveyed over the 
same target, centred on 373150/ 9621450.  The target is located in a noisy magnetic 
terrain within greenstones.  Ferricrete outcrops are sporadically distributed within the 
block and are related to observed magnetic noise. 
 
On September 20, 2006, a 57 m RC hole (USH81RC001) was drilled on the target.  
Overburden comprised 13 m of ferricrete and greenstone gravels, overlying a fine-
grained dolerite.  A maximum magnetic susceptibility of 7.3 SI was recorded at 22 m 
down the hole.  Tanzanian Royalty concluded that the dolerite was the cause of the 
anomaly, given the amplitude of the anomaly and the magnetic susceptibility recorded. 
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Figure 9.3.   USH81RC001 on May 2005 Magnetics, USH50DIA01 
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 9.1.2 USH50DIA02  
 

Originally within PL 1401/99, this target at 377930/9617175 in Ushirombo Township is 
now part of PL 5087/2008.  In July 2003 a 300 m x 500 m ground magnetic block, 
totaling 3.5 line km,  was surveyed over an irregular monopolar airborne magnetic high 
with moderate amplitude.  No outcrops were observed within the area and no loam 
sample was taken due to the presence of obvious contamination within the block. 
 
A single RC hole, USH50RC001 was drilled to 36 m on September 4, 2006.  The 
overburden comprises mainly lateritic greenstone gravels and a highly weathered, fine-
grained dolerite was intersected at 24 m.  The dolerite was also indicated by a rise in the 
magnetic susceptibility, to a maximum of 31.1 SI at the end of the hole.  Tanzanian 
Royalty concluded that the dolerite was the cause of the anomaly, given the amplitude of 
the anomaly and the magnetic susceptibility recorded. 
 

 
 

Figure 9.4.   USH50RC001 on May 2005 Magnetics, USH50DIA02 

377875 9617210 

TANZANIAN ROYALTY EXPLORATION CORP 
KIMBERLITE EXPLORATION PROGRAMME 
USHROMBO  PROJECT AREA - PL 1401/99 
DRILLING - USH50DIA01 

377730 377780 377830 377880 377930 377980 
9616875 

9616925 

9616975 

9617025 

9617075 

9617125 

9617175 

9617225 

9617275 

9617325 

By Aspon Mwijage_2006 
Drill Hole – USH50RC001 



 

Report on the Ushirombo Mineral Exploration Property of Tanzanian Royalty in Tanzania 
 

69 

 9.1.3 USH50DIA04 
 

Originally within PL 1401/99, this target at 370500/9625840 within Mtiiga village is now 
in PL 2466/2004.  A 350 m x 350 m ground magnetic block totalling 2.8 line km was 
surveyed in October 2003 over an oval-shaped, high-amplitude, reverse-polarized dipole 
anomaly, set on elevated ground.  This target falls close to the contact between Bwenda 
magnetic anomaly and granite.  A few ferricrete outcrops were observed and essentially 
occupy the magnetic low.  Approximately 20 kg of loam (-1.00mm + 0.3mm) was taken 
over the target for heavy minerals identification.  No indicator minerals were detected. 

 
9.1.4 USH50DIA05 

 
Originally within PL 1401/99, this target is located at 380190/9616720 east of Ushirombo 
village and is now in PL 5087/2008.  A 300 m x 400 m ground magnetic block totalling 
2.8 line km was surveyed in October 2003 over an oval-shaped, moderate-amplitude, 
normal-polarized dipole anomaly.   
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Figure 9.5.  May 2005 Ground magnetic block over USH50DIA05 
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The block falls within the greenstone terrain and a few ferricrete outcrops were observed.  
Approximately 20kg of loam sample (-1.00mm + 0.3mm) was taken over the target for 
heavy mineral identification.  No indicator minerals were detected.  In May 2005 a 700 m 
x 700 m block totaling 10.5 line km was resurveyed over the target.  This is located in 
noisy magnetic terrain within the greenstones.  The scattered ferricrete outcrops are 
related to magnetic noise observed within the block.  No drill targets were detected. 

 
9.1.5 USH50DIA13  

 
This target, originally within PL 1401/99, is located at 377900/9615860 south of 
Ushirombo village and now within PL 5087/2008.  A 300 m x 400 m grid totaling 2.8 
line km was surveyed with ground magnetics in October 2003 over an oval-shaped, 
moderate-amplitude, normal-polarized dipole anomaly.  Although no outcrops were 
observed within, this block falls within the greenstone terrain.  Approximately 20 kg of 
loam sample (-1.00mm + 0.3mm) was taken over the target for heavy mineral 
identification.  No diamond indicator minerals or drill targets were detected. 
 
9.1.6 USH51DIA01  

 
This target, originally within PL 1402/99, is located at 391660/9626979 within 
Nyanholongo/Mhande village, which is now part of PL 5136/2008.  A 250m x 300m grid 
was laid out over an oval-shaped, moderate-amplitude, normal-polarized dipole anomaly 
and was surveyed with 1.8 line km of ground magnetics in November 2003.  The target 
was interpreted as lying within the granitic terrain although there were no outcrops to 
confirm this.  Approximately 20 kg of loam sample (-1.00mm + 0.3mm) was taken over 
the target for heavy mineral identification.  No diamond indicator minerals were detected. 
 
A single RC hole, USH82RC001, was drilled to 19 m on September 9, 2006.  After 6 m 
of lateritic gravel overburden a highly weathered, fine-grained dolerite was intersected, 
giving a rise in the magnetic susceptibility (the maximum value of 71.0 SI was recorded 
at 12.0 m).  Tanzanian Royalty concluded that the dolerite was the cause of the anomaly, 
given the amplitude of the anomaly and the magnetic susceptibility recorded. 
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Figure 9.6.  USH82RC001 on ground magnetics, USH51DIA01 
 
 
9.1.7 USH51DIA02 
 
The target, originally within PL 1402/99, is located at 388736/9625936 within Shingawa 
village, which is now part of PL 3102/2005.  A 250m x 350m grid was laid out over an 
oval-shaped, high-amplitude, normal-polarized dipole anomaly and was surveyed with 
2.1 line-km of ground magnetics in November 2003.  Although there were no outcrops 
observed, this target was interpreted as being within the granitic terrain immediately 
north of the greenstone belt.  Approximately 20 kg of loam sample (-1.00mm + 0.3mm) 
was taken over the target for heavy mineral identification.  No indicator minerals were 
detected. 
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A single RC hole, USH74RC001, was drilled to 55 m on September 9, 2006.  After 12 m 
of lateritic and greenstone gravel overburden a highly weathered, fine-grained dolerite 
was intersected, giving a rise in the magnetic susceptibility (the maximum value of 3.07 
SI was recorded at 52.0 m).  Tanzanian Royalty concluded that the dolerite was the cause 
of the anomaly, given the amplitude of the anomaly and the magnetic susceptibility 
recorded. 
 

 

 
 

Figure 9.7.  USH74RC001 on ground magnetics, USH51DIA02 
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9.2 Gold Exploration 
 
Having completed in 2006 testing of potential kimberlite targets and diamond mineralization 
across the Ushirombo property, Tanzanian Royalty returned its attention in March 2007 to the 
gold mineralization potential of the area.  The entire BEAL database was reviewed and the gold 
geochemistry re-plotted in an attempt to discern the presence of subtle mineralization trends.  
Areas were selected for IP grids and these were laid out and surveyed in April/May 2007.  In 
July follow-up soil sampling commenced over several small grids in the Katente area.  In March 
2008 a geological review was carried out over PL 3102/2005, followed in August by infill soil 
sampling.  In December 2008 RAB and RC drilling programs were prepared and budgeted for 
defined targets of gold-bearing shear zones with mineralized quartz veins.  This was revised in 
February 2009.  In January 2009 a new geological interpretation was prepared, integrating the 
airborne magnetic/radiometric data plus the BEAL mapping and RAB drilling results.  From this 
Tanzanian Royalty identified the “Ushirombo Gold Corridor” (“UGC”), a 12 km long by 6 km 
wide northwest-trending zone, essentially in the greenstones, as the prime target area.  Most of 
the planned RAB and RC drilling falls within the UGC. 
 
 9.2.1 Katente Area IP 
 

This essentially encompasses the northeast half of PL 3073/2005, underlain by 
greenstones; the northern half of what is now PL 5087/2008 including the Katente 
artisanal workings; and the southern part of PL 2466/2004 including what is now PL 
5134/2008 and HQ-P20038.  The IP grids for the west, central and east areas were laid 
out in April 2007, covering a total of 73 line-km (Figure 9.8).  The grids were located 
based on previous bedrock interface sampling by BEAL, soil geochemistry results and 
regional geology. 

 
 9.2.1.1 West Block 
 

This consists of three north-trending IP lines 400m apart conducted across a zone of 
untested soil anomalies on the west edge of the property, straddling the boundary 
between PLs 2466/2004 and 3073/2005.  There was in 2007 and continues to be artisanal 
mining on the adjacent licence to the west optioned by Lakota Resources. 
 
Figure 9.9 illustrates the chargeability results for the grid, clearly showing a 310º trend 
that appears to strengthen to the west.  The granite-greenstone contact is also clearly 
shown (indicated by the dashed line), with the granite to the south. 

 
 9.2.1.2 East Block 
 

The East block consists of 5 north-trending lines 1.8 km long and 400 m apart, over 
BEAL soil anomalies with associated low order RAB basal overburden anomalies.  The 
strongest IP anomaly detected to date at Ushirombo was located in this grid, with a 
chargeability of approximately 10 mV/V.  
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Figure 9.8.  Katente Area 2007 Gradient IP lines (with August 2009 PL boundaries) 
 

     
Figure 9.9.  West Block IP Chargeability 
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Figure 9.10 shows the gridded chargeabilities as well as drill collars from the bedrock 
interface RAB drilling done by BEAL.  It is clear that the BEAL fences in the east were 
not drilled far enough south and did not test the main IP anomaly that coincides with the 
granite / greenstone contact shown as the dashed line in the figure.  

 
 

Figure 9.10.  East Block Gridded Chargeability and RAB Collars 
 
 
 9.2.1.3 Central Block 
 

Work commenced on the central block in April 2007 but the wet conditions of the 
laterite/mbuga overburden caused problems with the gradient IP readings.  Surveying was 
halted until the ground dried out and was resumed in May. 

 

 9.2.1.4 Northwest Block 
 

The northwest block covers an area in the centre of what is now the remnant of PL 
2466/2004.  Multiple west-northwest-trending chargeability zones were detected, parallel 
to and locally coincident with the gold-in-soil trends.  Artisanal pits occur in this area, 
coincident with one of the soil trends. 

 



 

Report on the Ushirombo Mineral Exploration Property of Tanzanian Royalty in Tanzania 
 

76 

 
Figure 9.11.  IP Chargeability, Central Block 

 
 

 
Figure 9.12.  IP Chargeability, Northwest Block 
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9.2.2 Katente Area Follow-up 
 
In May 2007 the BEAL soil results were reinterpreted and, based on this plus the airborne 
magnetic data, more IP gradient lines were planned for the area.  In this first 
reinterpretation all values higher than 50 ppb Au removed to avoid masking subtle 
mineralization trends.  The data suggests the 400 m x 100 m soil sampling grid covered 
by BEAL was too coarse for definition of mineralization in an area like Ushirombo where 
many sub-metre gold-bearing quartz veins occur.  Definite gold-in-soil trends are evident, 
however, in the revised dataset and the figure has the IP trends superimposed, showing a 
clear relationship. 

 
Figure 9.13.  BEAL contoured Soils with IP Chargeability Trends 

 
A second reinterpretation was done in June 2007 to assist in explaining the encouraging 
IP results.  All gold-in-soil values higher than 30 ppb were reduced to a maximum of 30 
ppb Au and the lowest detection limit was set at 1.5 ppb Au. A search ellipsoid was 
applied with an X search radius of 450 m and a Y search radius of 200m.  A maximum 
number of 3 points per sector were chosen to be gridded (chosen for detecting thin quartz 
veins) and a search skew of 290 degrees (general direction of shearing in the area) was 
applied.  The revised plot, with the major soil trends overlain, is shown in Figure 9.14. 
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Figure 9.14.  Revised BEAL Contoured Soils with Major Trends 
 
Superimposing the soil anomalies on the gradient chargeability plot indicates various 
chargeability anomalies and soil trends coincide with the 290º trend.  Figure 9.15 displays 
the IP chargeability image with the interpretation and the soil trends superimposed.  All 
the IP anomalies represent what one would expect from typical sulphide-bearing quartz 
veins (high chargeability with high resistivity values).  High chargeability values range 
from 7 mV/V to 12 mV/V, considered high for this area.  Tanzanian Royalty infer from 
the image that these shear zones dip south. The strongest of the chargeability zones 
located in the northeast of PL2466/2004 occurs under thin (<100m) Kavirondian cover.  
 
These results suggested additional detailed (100 m x 50 m) soil grids would be necessary 
for planning of drill fences.  The infill soil lines are shown in brown on Figure 9.15.  
Figure 9.16 shows the IP trends superimposed on the airborne magnetics, which also 
shows local shearing along 290º.  Thin quartz veins have been located in the field in these 
shear zones with active artisanal mining taking place along four of them.  Much of the 
artisanal mining is taking place within shear structures identified by the IP Gradient 
surveys.   
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Figure 9.15.  IP Chargeability for East, Central, West and Northwest Blocks, with Soil (red) and 
IP (black) Trends plus BEAL RAB lines. 

 
  

 
Figure 9.16.  IP (black) and Soil (red) Trends on Airborne Magnetics 
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In Q3 2007 follow-up soil sampling on 100 m x 50 m spacing was carried out on three 
small grids, in what is now the south of PL 5134/2008 and HQ-P20038, plus straddling 
the border of PLs 5134/2008 and 5087/2008.  A total of 446 samples were collected 
together with 8 field duplicates and these were prepared at TanCan’s facility in Mwanza.  
Ten blanks and ten commercial standards were inserted in the sample stream, the latter 
prior to sample preparation, before being sent to ALS-Chemex for gold plus multi-
element analysis.  
 

Table 9.2.  Summary of 2007 Soil Sampling 
 

Licence (at 
Aug 2009) 

Samples Field 
Duplicates 

Samples + 
Duplicates 

Blanks Standards Total 
Analyzed 

HQ-P20038 213 3 216 4 4 224 
PL 5087/2008 62 2 64 2 2 68 
PL 5134/2008 171 3 174 4 4 182 

Total 446 8 454 10 10 474 
 

Table 9.3.  Summary of 2007 Soil Assay Statistics 
 

 Mean StDev M+1 M+2 M+3 >M+2 >M+3 n Max 
Au 3.26 4.69 7.95 12.64 17.34 15 5 446 458 ppb 
As 4.49 6.82 11.31 18.13 24.95 14 9 445 64 ppm 
Cu 25.20 9.70 34.89 44.59 54.29 19 5 445 63 ppm 
Pb 7.11 3.59 10.70 14.29 17.88 13 6 445 32 ppm 

 
Note:  gold results >50 ppb Au were cut to 50 ppb Au.  
 
 9.2.3 Grab Sampling 
 

In October 2007 5 rock grab samples were collected from an active artisanal working, 
originally excavated as a quarry for road gravel, located 5 km northwest of Ushirombo 
village.  The samples collected were from the quartz veins being exploited.  The principal 
vein is banded and greenish-grey, adjacent to or within the sheared contact between the 
granites to the south and the basalts of the Ushirombo belt.  The shear zone-hosted quartz 
vein is up to 1.5 m wide and was sampled over a strike length 450 m. 

 
Table 9.4.  Ushirombo Quarry Assay Results 

 
Sample UTM E UTM N Lithology Texture Au g/t Au rpt1 Au rpt2 Au Ave 
J008228 371677 9619354 Quartz Vein Sheared 2.54 - - 2.54 
J008229 371629 9619406 Quartz Vein Sheared 0.54 0.56 - 0.55 
J008230 371548 9619474 Quartz Vein Sheared 34.8 - 32.6 33.7 
J008231 371517 9619494 Quartz Vein Sheared 0.12 0.11 - 0.115 
J008232 371622 9619408 Quartz Vein Sheared 1.71 - - 1.71 
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A further 9 grab samples, 7 from quartz veins and 2 from the mafic volcanic host rock, 
were collected from a vein system in the northwest of PL 2466/2004.  The best value was 
8.39 g/t Au from one of the quartz vein samples.  One volcanic host rock sample and one 
quartz vein sample the latter returning 8.13 g/t Au, were collected from the Katente 
artisanal workings. 

 
9.2.4 Soil Sampling PL 3102/2005 

 
In March 2008 a geological review of PL 3102/2005 was conducted to guide the first 
renewal of the licence.  A discrete airborne magnetic trend with a 1.4 km gold-in-soil 
anomaly from previous RAB drilling and located along the northern granite-greenstone 
contact was identified as a follow-up target.  In October 2008 this anomaly and a second 
one, to the south within the granites just south of the greenstone belt, were sampled with 
hand-augers.  The southern anomaly is mostly covered by mbuga.  A total of 333 samples 
were collected at 200 m x 50 m spacing, plus 6 field duplicates, and these were prepared 
at the TanCan facility in Mwanza before being sent to ALS-Chemex in Johannesburg for 
gold and multi-element ICP analysis.  Eight blanks were inserted into the sample stream 
prior to preparation and eight commercial standards were added before shipment to ALS-
Chemex. 

 
Table 9.5.  Summary of 2008 Soil Sampling 

 
Licence (at 
Aug 2009) 

Samples Field 
Duplicates 

Samples + 
Duplicates 

Blanks Standards Total 
Analyzed 

PL 3102/2005 333 6 339 8 8 355 
 

 
Table 9.6.  Summary of 2008 Soil Assay Statistics 

 
 Mean StDev M+1 M+2 M+3 >M+2 >M+3 n Max 

Au 2.63 3.56 6.19 9.74 13.30 6 4 333 57 ppb 
Cu 17.69 12.50 30.19 42.68 55.18 9 1 333 57 ppm 
Pb 5.74 2.55 8.29 10.84 13.39 18 7 333 15 ppm 

 
 

Although the individual gold results were low, the 200 m x 50 m sampling pattern 
showed continuity between lines of elevated gold values for both anomalies.  The 
northern anomaly occurs on slightly higher ground and contains values up to 57 ppb Au. 
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Figure 9.17.  Gold Results of 2008 Soil Sampling, PL 3102/2005 

 
9.2.5 Geological Interpretation 

 
In January 2009 a new geological interpretation map was completed (Figure 9.18).  All 
data was integrated from the airborne magnetic/radiometric survey, as well as the 
geological mapping, soil sampling and RAB drilling by BEAL, and the IP and soil 
sampling by Tanzanian Royalty.   
 
Based on the geological interpretation and the location of artisanal workings and gold-in-
soil anomalies, Tanzanian Royalty determined that the gold occurrences are spatially 
concentrated within a 12 km long by 6 km wide northwest-trending zone that they named 
the “Ushirombo Gold Corridor” (“UGC”).  The southern edge of the corridor 
essentially follows the regional shear/lithological contact between the Ushirombo 
Greenstone Belt and the granites to the south.  The northern part of the UGC straddles 
lithological contacts within the greenstone belt. 
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Figure 9.18.  2009 Geological Reinterpretation, Ushirombo Project 
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Elsewhere on the property, especially to the northeast within PL 3102/2005, the 
greenstone lithologies and the geochemical anomalies show the same trend as the UGC.  
The common secondary trend, oriented east-northeast, is evident throughout the property 
in the stratigraphy and gold-in-soil anomalies, is probably related to a series of second-
order shear structures. 

 
 9.2.6 Project Planning 
 

In December 2008 RAB and RC drilling programs were prepared on-screen in MapInfo 
to conform to Tanzanian Royalty’s budget requirements for 2009.  This program, 
designed to follow-up the targets identified by Tanzanian Royalty’s work and the earlier 
work by BEAL, was revised in February 2009 using paper sections and additional 
MapInfo-generated tables and maps.  The drilling lines are shown on Figure 9.19.  The 
RC sampling will be continuous from surface to evaluate the quartz lag/rubble potential 
of the closely-spaced quartz veins. 
 
The focus of the RAB drilling will include some of the more subtle geochemical targets 
shown on Figures 5.2 and 9.14.  Of particular interest is the NW quartz vein area in the 
west-central part of PL 2466/2004 where a quartz vein in basalt with a shallow south dip 
contains gold and arsenic. 
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Figure 9.19.  Ushirombo Project Quartz Veins + Planned RAB and RC Lines 
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10.0 SAMPLING METHOD AND APPROACH 
 
The available information on the work by BEAL and by Tanzanian Royalty on the Ushirombo 
Project includes mostly brief descriptions of the methods used to collect soil or heavy mineral 
samples and RAB/RC drilling samples.  These descriptions are summarized below. 
  
All sampling on behalf of Tanzanian Royalty was carried out by personnel of TanCan or Tanzam 
2000, the principal Tanzanian subsidiaries of Tanzanian Royalty.  All samples were transported 
by company vehicle from site to the TanCan house/office in Mwanza.   
 
10.1 BEAL Soils 
 
The conventional soil sampling by BEAL targeted a consistent depth below surface of 
approximately 50 cm.  Approximately 1,000 g of material was collected from this depth at each 
site and shipped to Humac Laboratories in Mwanza for preparation and gold analysis.  Field 
duplicates were collected at the end of each line and commercial standards and blanks were 
inserted into the sample stream at about 1 per 20 samples. 
 
10.2 Tanzanian Royalty Conventional Soils 
 
The conventional soil sampling programs targeted the top of exposed or buried ferricrete or 
laterite, or a sample at a depth of 50 cm. Transported soils such as black cotton clays (mbuga) 
were not sampled. The sampling was carried out by TanCan/Tanzam 2000 staff, supported by 
local personnel.  Soil samples of between 1-2 kg were collected from holes dug to a depth of 50 
cm, or to the top of ferricrete and laterite horizons. All organic material and any other potential 
contamination was cleared from the surface prior to digging. Each sample was placed in a plastic 
bag together with a sample tag, before the bag was sealed using rope. The samples were laid out 
in sequential order for checking then placed into large rice bags for transport to the laboratory. 
The sample field notes included a description of the soil type, soil colour, and any rock type as 
set out by a standard company coding system. Each sample was assigned a number, in sequential 
order, from pre-made sample tag books. 
 
10.3 Tanzanian Royalty Auger Soils 
 
Auger holes were drilled by hand to a depth where bedrock, quartz gravels or duricrusts were 
intersected.  All organic material and any other potential contamination was cleared from the 
surface prior to use of the auger.  The material in the auger bit was placed in separate 
consecutive piles on a plastic sheet for logging.  It would appear from the auger database that the 
basal 1 metre (or less) interval was sampled, though it is not clear where in the interval the 
sample was taken.  Normal practice is to take a sample at the base of the interval, however.  Each 
sample was placed in a plastic bag together with a sample tag, before the bag was stapled shut.  
The samples were laid out in sequential order for checking then placed into large rice bags for 
transport to the laboratory.  The sample field notes included a description of the entire profile 
intersected by the auger.  All sample equipment was washed after completion of each hole. 
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10.4 Tanzanian Royalty Heavy Mineral Sampling 
 
During the diamond exploration carried out by Tanzanian Royalty in 2003 and 2005, they 
collected a single bulk soil sample from the centre of each target for heavy mineral analysis.  
These samples comprised approximately 20 kg of soil from depths of about 30 cm that were 
field-sieved to retain the – 1.00 mm + 0.30 mm fraction.  These samples were taken to TanCan’s 
facility in Mwanza where the material was washed and panned to a concentrate before being 
examined for heavy minerals that might be indicators of kimberlites. 
 
10.5 BEAL RAB Drilling 
 
BEAL used the Rotary Air Blast (RAB) drilling method in two parts of their exploration 
programs.   In areas of deep and/or transported overburden a RAB drill was used for vertical 
holes through the overburden into the saprolite which is the top of the weathered bedrock profile.  
Samples were collected from the basal overburden layer and were taken to ALS-Chemex in 
Mwanza for preparation.  From there they were sent to ALS-Chemex in Australia for gold 
analysis.   
 
Conventional RAB drilling was done on a heel-to-toe pattern to assess the potential of the 
northeast target area.  Drill chips were logged and documented on site with some chips archived.  
A 10-20 kg sample was collected from the cyclone for each metre drilled.  Each sample was split 
on site into a 500 g assay sample and a 3 kg archive sample.  Three consecutive 500 g assay 
samples were combined to give a 3 metre composite which was sent to SGS in Mwanza for 
processing and gold assay.  Surplus drill cuttings were buried in pits along each drill line. 
 
10.6 BEAL Pit Sampling 
 
In the 36 pits dug by BEAL the overburden was sampled with a vertical channel down to the 
saprolite interface.  Within the saprolite itself, horizontal channels were excavated across the pit 
walls.  A total of 47 saprolite and quartz vein samples were sent to SGS in Mwanza for gold 
assay. 
 
10.7 Database 
 
TanCan/Tanzam 2000 prepared spreadsheets for each type of sampling (conventional soils, auger 
soils, RAB soils plus RAB drilling, grab samples) carried out by BEAL or themselves.  These 
spreadsheets include all sample location, description and analytical data as well as date of 
sampling, PL#, sample type and number. All data for TanCan/Tanzam 2000 programs except the 
GPS location was recorded on field sheets and later transferred by hand to the computer files.  
Sample location data was controlled by hand-held Garmin GPS units and recorded in UTM 
coordinates using the ARC 1960 datum.  Analytical data was transferred to the database from the 
digital files received from the laboratory.  Where necessary this data was re-sorted by the author 
according to the boundaries of the licences and application areas as of June 30, 2009, in order to 
provide comparisons for the current layout of the property. 
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11.0 SAMPLE PREPARATION, ANALYSES and SECURITY 
 
11.1  BEAL Soil Samples 
 
The soil samples collected by BEAL in 2002 were prepared and analyzed at Humac Laboratories 
in Mwanza.  The samples were checked against the shipping list then dried and sieved to -80 
mesh.  Analysis was by Humac’s Au1 method which involves Aqua Regia digestion of a 25 g 
sample followed by MIBK extraction and flame atomic absorption (AA) finish to a 3 ppb Au 
detection limit. 
 
11.2 BEAL RAB Drilling 
 
BEAL used the RAB drilling method for two separate programs: for basal overburden 
geochemical sampling and for initial testing of the bedrock beneath one of the anomalous areas.  
In the former, samples of the basal overburden layer were taken and shipped to ALS-Chemex in 
Mwanza for preparation.  The approximately 1 kg samples were dried then entirely crushed and 
pulverized to – 200 mesh.  An approximately 100 g sub-sample was shipped to ALS-Chemex in 
Perth, Australia, for gold analysis by their method AuGF-42. 
 
In the latter instance each 3 m composite sample of approximately 1.5 kg was crushed at the 
ALS-Chemex preparation facility in Mwanza.  A 500 g split of the crushed material was entirely 
pulverized to minus 200 mesh and a 100 g sub-sample was shipped to ALS-Chemex in Perth for 
50 g fire assay to a 10 ppb Au detection limit. 
 
11.3 BEAL Pit Sampling 
 
Individual samples of 1-2 kg were crushed at SGS African Assay Laboratories in Mwanza.  A 
500 g split of the crushed material was pulverized to – 200 mesh and a 50 g sub-sample of this 
material was assayed for gold by fire-assay with AA finish. 
 
11.4 Tanzanian Royalty Soils 
 
In 2004 TanCan set up its own sample preparation facility for soil samples in Mwanza.  On 
receipt in Mwanza, the samples were first sorted to ensure agreement with the samples listed on 
the field shipping order. The soil samples were then dried on aluminum trays in the open air or in 
ovens, depending on the weather. The samples were then disagglomerated with a wooden mortar 
and pestle, with the equipment being cleaned between samples. Prior to 2008 all Tanzanian 
Royalty soil samples were sieved at -35 mesh/425 microns.  During 2008 80-mesh sieves were 
purchased and all 2008 samples were sieved to -80 mesh.  The dried samples were  sieved, with 
an approximately 100 g sub-sample of the fines being stored in wire-topped kraft envelopes and 
taken to ALS-Chemex in Mwanza.  Commercial standards and blanks were inserted in the 
sample stream by TanCan, the objective being at least one field duplicate, one blank and one 
standard every 50 samples. 
 
 



 

Report on the Ushirombo Mineral Exploration Property of Tanzanian Royalty in Tanzania 
 

89 

The wire-top kraft packets were dried at 80°C overnight at the ALS-Chemex facility prior to 
shipment to Johannesburg, South Africa. Shipping and customs clearance were completely 
handled by ALS-Chemex.  In Johannesburg the samples were homogenized prior to taking a split 
for analysis. Gold results were obtained by ALS’s Au-ICP21 method whereby the 30 g split was 
fire-assayed with an ICP finish to a detection limit of 1 ppb Au. In addition a 34 element suite by 
ICP (method ME-ICP41) was requested for each sample. 
 
Soil/regolith samples obtained with the hand augers were dried in the same manner then passed 
through 425 micron (Tyler 35 mesh) sieves before approximately 100 g of the fines were sent to 
ALS-Chemex for gold by Au-ICP21 and other elements by ME-ICP41.  
 
ALS Chemex is the minerals division of ALS, a global company providing laboratory services to 
environmental, oil, food and pharmaceutical clients as well as to mining and exploration 
companies. The ALS group is owned by Campbell Brothers Limited, a publicly-listed Australian 
company.  ALS Chemex has been certified under ISO 9002 in Peru and Australia as well as by 
KPMG in Canada, USA and Mexico. 
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12.0 DATA VERIFICATION 
 
12.1 Soils 
 
The available data for the 2002 soil sampling program by BEAL does not show any quality 
control samples, though the reports describe duplicates being collected at the end of each line 
and standards and blanks being inserted into the sample stream at about 1 per 20 samples. 
 
Tanzanian Royalty’s quality control procedures for the analysis of soil samples included the 
insertion of blanks, duplicates and commercial standards with each batch of samples.  Blanks 
consisted of finely crushed/pulverized granite from Humac Laboratories in Mwanza, certified by 
them to have a gold analysis of <3 ppb Au.  These were inserted to check on possible 
contamination in the preparation process as well as the calibration in the analysis.  Field 
duplicates were added to determine the repeatability of results and verify the reliability of the 
sampling procedure.  Commercial standards prepared by Gannet were inserted to verify 
instrument calibration within acceptable limits.  Field duplicates were taken after approximately 
every 20th sample while one blank and one standard were inserted for each 50 samples. 
 
The standard reference materials were received from Gannet in 1 kg plastic bags and this 
pulverized material was split into samples of approximately 60 g and placed in the same kraft 
envelopes as the field samples.  The blanks were received from Humac in 40 kg pails, already 
crushed and pulverized.  As with the standards this material was transferred as 60 g samples into 
kraft envelopes.  All blanks and standards were kept under strict control by TanCan’s laboratory 
manager in Mwanza or by the Exploration Manager. 
 
ALS-Chemex have their own quality control procedures which involved the insertion of 
standard, blank and duplicate samples into every assay batch.  The author reviewed the ALS QC 
data for the Au-ICP21 method and found no significant discrepancies. 
 
Analyses of the standards used by Tanzanian Royalty for the Ushirombo Project program were 
generally acceptable.  Standard sample L1450 was listed in the database as Gannet ST-195 but 
its gold value of 7 ppb Au as well as the multi-element analysis signature is that of ST-299.  One 
would assume this was the result of a field error in describing the standard used.   
 
Most blanks returned values at or below the 1 ppb Au detection limit with the exception of four 
which returned gold values between 5 to 155 ppb Au.  Sample L40022, reported as a blank, had 
a gold value of 155 ppb Au.  The multi-element analysis is consistent with this sample being a 
blank but there is no discernible reason for the extremely high gold value.  The other blank from 
this batch and both standards are very acceptable.  Blank L4729 had a reported gold value of 12 
ppb Au but the multi-element analysis confirms the sample was a blank.    As the reported value 
for sample L4727 was <1 ppb it is likely that a labelling error occurred in the gold analysis 
section of the laboratory.  Blank L40111 had an elevated gold value of 5 ppb Au but this is not 
though to indicate any problems with sample preparation.  Blank L40098 at 30 ppb Au may 
suggest contamination in the preparation but the previous sample was only 42 ppb Au so is 
unlikely to be the cause. 
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Figure 12.1.  QC graph for Tanzanian Royalty Ushirombo soil field duplicates. 

 
 

The majority of the samples that included duplicates were above the 1 ppb Au detection limit.  
Some variations occurred between the original samples and both auger and soil field duplicates, 
but none of concern given the sampling medium and the inherently low gold values.  For sample 
pair L40097/L40098 the duplicate, L40098, had significantly higher Fe and Mn results, 
suggesting a higher percentage of ferricrete material in the sample which could account for the 
higher gold result. 
 
 
12.2 BEAL RAB Drilling 
 
The available database for the 2003 RAB drilling by BEAL does not include any quality control 
samples.  The final report prepared by BEAL (Byemelwa, 2003), however, does mention that 
blanks and commercial standards were inserted into the sample stream in an alternating 
sequence, roughly one QC sample per 20 drill samples. 
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13.0 INTERPRETATION AND CONCLUSIONS 
 

The Ushirombo Project of Tanzanian Royalty is at an early exploration stage.  The property is 
located in the Lake Victoria Goldfields area within one of the principal Archaean greenstone 
belts of Tanzania.  The bedrock lithologies at Ushirombo are dominated by Nyanzian-age 
(Archaean) mafic volcanics, intruded by granites.  These rocks host most of the gold mines and 
deposits in Tanzania and are both similar and time-equivalent to the greenstones of northern 
Ontario and Quebec.  The Ushirombo Project lies about 30 km southeast of the Barrick/MDN 
Tulawaka gold mine, which has been operating since 2005 and occurs in the same structural 
setting as Tulawaka as well as being closely associated with the regional Golden Pride Shear 
Zone that hosts the major Golden Pride (Resolute) and Buzwagi (Barrick) gold mines.   
 
Previous work by Barrick Exploration Africa Ltd. (BEAL) included exploration expenditures of 
US$299,033 and property payments of US$32,172 in 2003.  This work showed that there are 
significant geochemical targets as well as areas of historic and current artisanal gold mining in 
attractive geology and structures within the Ushirombo Project.  It did not, however, fully test the 
property which remains an excellent target area for gold deposits.  The field work carried out by 
Tanzanian Royalty focussed on diamond exploration in 2003-2006 and totalled a cost of 
C$283,955 together with C$1,328,744 to acquire and maintain the status of the licences.  
Tanzanian Royalty’s gold exploration in 2007-2008 totalled C$161,886. 
 
Soil sampling in 2002 by BEAL highlighted several gold anomalies within PL 1401/99 (now PL 
5087/2008) in areas of known artisanal workings and associated with the Buntubili high-strain 
zone.  No significant gold-in-soil anomalies were outlined in PL 1402/99.  A subsequent study 
concluded that much of the upper regolith horizons were transported, hence the conventional 30 
cm depth soil sampling was unlikely to be representative of the underlying bedrock.  Much of the 
property is underlain with ferricrete and/or mbuga.  In this environment, the relative lack of high 
gold values in shallow soils does not necessarily reflect the gold potential of the underlying 
bedrock.  Lower-level gold values may be significant and, as was later shown by Tanzanian 
Royalty, may indicate important but subtle trends.   
 
BEAL therefore utilized vertical RAB drilling in a bedrock interface program in 2002-2003 with 
6,450 m drilled on the property in 749 holes.  Sampling focussed on saprolite and lower regolith 
horizons with quartz.  Four new gold-in-soil anomalies were identified on PL 1401/99 and some 
of the previous shallow-soil anomalies were confirmed.  The RAB soil results showed a more 
extensive potential for gold mineralization and several very weak original anomalies were shown 
to be kilometre-scale.  The BEAL interpretation appears to have focussed only on the highest 
values, ignoring other areas of more subtle values and regolith complexity.  The RAB soil 
sampling was followed up by pitting that helped delineate the granite-greenstone contact and the 
trend of the intersected quartz veins. 
  
BEAL did not have access to the principal area of artisanal workings at Katente so focussed their 
follow-up on the northeast target that is now in the northeast corner of PL 5087/2008.  Four 
fences of RAB holes totalling 3,405 m in 77 holes were drilled on a heel-to-toe pattern that 
provided some significant gold intersections but did not define a clear mineralized trend between 
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the lines separated by 300 m to 900 m.  BEAL were chasing a multi-million ounce gold deposit 
and their limited shallow drilling did not give them enough encouragement to continue.  While 
there is no quality-control data available for the BEAL programs both Tanzanian Royalty and the 
author are of the opinion that programs were carried out in a professional manner, to industry-
standard procedures.  All analyses were carried out at internationally-recognized laboratories 
with ISO certification.  Tanzanian Royalty considers, and the author agrees, that the work carried 
out by BEAL helped to identify the areas of best potential for significant gold mineralization.   
 
After BEAL returned the property, Tanzanian Royalty’s initial focus was on the potential for 
diamondiferous kimberlites.  Multiple airborne magnetic targets were followed up with detailed 
ground magnetics and bulk soil samples for heavy indicator mineral analysis.  Where 
appropriate, a single RC hole was drilled to test the bedrock.  None of the magnetic anomalies 
drilled intersected kimberlite in the bedrock, nor were any diamond indicator minerals observed. 
 
Tanzanian Royalty’s focus then shifted to gold exploration on the Ushirombo property.  The 
BEAL data was reviewed and more subtle gold geochemical trends were discerned.  Four areas, 
including the Katente artisanal workings, were surveyed with IP that proved successful in 
determining and extending structural trends.  Additional soil sampling using the -35 mesh 
fraction was carried out in the Katente area in 2007 that outlined targets for bedrock interface 
drilling to test for the source(s) of the gold-in-soil anomalies.  Note that the BEAL soils analyzed 
the -80 mesh fraction.  In 2008 the geology of PL 3102/2005 was reviewed prior to first renewal 
of the licence.  Two discrete airborne magnetic trends were identified, one along the northern 
granite/greenstone contact with a 1.4 km gold-in-soil anomaly from previous RAB drilling and 
the other within the granites just south of the greenstone belt.  Infill soil sampling over these 
targets showed continuity of elevated gold values between lines 200 m apart. 
 
Initial preparation of soil samples was done by Tanzanian Royalty at their own facility in 
Mwanza.  All other preparation and analysis was carried out at internationally-recognized 
laboratories with ISO certification.  The quality-control programs implemented by Tanzanian 
Royalty conform to industry standards and show that the sampling procedures and analyses 
received were acceptable.  The author is of the opinion that the programs were carried out in a 
professional manner, to industry-standard procedures. 
 
In January 2009 Tanzanian Royalty prepared a new geological interpretation of the property, 
integrating the airborne magnetic/radiometric data plus the BEAL mapping and RAB drilling 
results.  Tanzanian Royalty identified the “Ushirombo Gold Corridor” (“UGC”), a 12 km long by 
6 km wide northwest-trending zone, essentially in the greenstones, as the prime target area.  The 
UGC contains the areas of historic and current artisanal gold mining and is traversed by the 
principal regional structures that appear to be associated with the gold mineralization.   
 
With the exception of the northeast target in PL 5087/2008, none of the principal 
geological/structural/geophysical with gold-in-soil anomalies has been tested with bedrock 
drilling programs.  The favourable lithogies, structural setting and presence of artisanal gold 
workings associated with soil gold anomalies make the Ushirombo Project an excellent 
exploration property worthy of further work.   
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14.0 RECOMMENDATIONS 
 
During the remainder of 2009, Tanzanian Royalty’s principal exploration focus should be on the 
core of the UGC.  The objectives would be to confirm the more significant BEAL RAB 
intersections, confirm the existence at depth of gold-in-quartz mineralization sampled on surface 
or in basal lag, and to extend the gold mineralization in the principal artisanal workings.  This 
should be done with lines of heel-to-toe drilling.  In the situation for most exploration 
companies, where they have to hire contract drillers, the cost of this work would mandate most if 
not all of the drilling in Phase I would be done with a RAB rig.  Tanzanian Royalty, however, 
has an in-house drill rig and can justify using an RC string.  While slower, RC would provide a 
larger sample as well as being less prone to sample contamination during drilling.  In this 
instance RC data could potentially be used for resource purposes in the future.  There should also 
be a review of the extensive quartz rubble areas, especially in the vicinity of the artisanal mining, 
to determine if there is a viable target remaining for a potential resource. 
 
In the BEAL RAB soil drilling much of the regolith was not sampled and quartz-lag horizons 
may have been missed.  Similarly in the heel-to-toe RAB drilling BEAL did not sample all 
intervals.  Tanzanian Royalty should therefore sample all holes continuously from top to bottom. 
Typical hole spacing for a heel-to-toe drilling program is 30 m, with holes at -60º.  At 
Ushirombo the sub-vertical quartz veins make a tighter pattern more appropriate and Tanzanian 
Royalty intends to drill on 20 m hole spacing along lines.  Sampling of the holes should involve 
taking two separate 1 kg samples from each metre drilled.  Depending on the logging of the hole 
either 3 m composite samples would be prepared (and the remaining three separate samples 
archived for possible reassay) or the individual 1 m samples sent for assay.  Composites would 
only be submitted for apparently barren zones.  All 1 m samples, including those sent in as 
follow-up to elevated 3 m composites, should be analyzed by 50 g fire assay with AA finish. 
  
If the Phase I RC program provides suitable confirmation of mineralization and significant 
intersections, the next phase should consist of additional RC drilling to expand the mineralization 
from Phase I along strike and to depth.  If the Phase I RC drilling is less successful, the next 
phase could be a RAB drilling program consisting of both heel-to-toe lines and vertical holes 
through the bedrock interface, as appropriate to confirm or test lesser geochemical anomalies.   
  

Table 14.1.  Budget Summary for Proposed Exploration, Ushirombo Project 
 

Phase 
 

Mapping/soils Drilling (m) Cost Assays Support 
 

Total (US$) 
I 28,635 RC  9,000 546,000       97,000 147,975 819,610 

IIa 24,135 RC  9,000 546,000 97,000 130,800 797,935 

Total 52,770  1,092,000 164,000 278,775 1,617,545 

IIb 0 RAB  9,260 278,400 97,000 130,800 506,200 
 
In the author’s opinion, the character of the Ushirombo Property and its current stage of 
exploration are of sufficient merit to justify the nature and scale of the programs outlined above. 
The budgets are considered appropriate by the author. 
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16.0 CERTIFICATE 
 

to accompany the report entitled “Report on the Ushirombo Mineral Exploration Property of Tanzanian 
Royalty Exploration Corporation in the Bukombe District, Shinyanga Region, United Republic of 

Tanzania”, dated August 31, 2009. 
 
 I, Martin J. Taylor, do hereby certify that: 
 
1. I am an independent consulting geologist residing at 32 Raymond Avenue, Toronto, Ontario, 

Canada, M6S 2B3. 
2. I graduated from the University of Bristol in Bristol, England in 1970 with a B.Sc. in Geology.  I 

have practised my profession continuously since that time. 
3. I am a practising member in good standing of the Association of Professional Geoscientists of 

Ontario, licence number 0040. 
4. I have experience in exploration for gold deposits in Archaean and Proterozoic terranes in East 

Africa, including those in lateritic environments.  I have 8 years previous experience in gold 
exploration in the Lake Victoria Goldfields of Tanzania. 

5. I have read the definition of "qualified person" set out in National Instrument 43-101 ("NI 43-
101") and certify that by reason of my education, affiliation with a professional association (as 
defined in NI 43-101) and past relevant work experience, I fulfill the requirements to be a 
"qualified person" for the purposes of NI 43-101.  

6. I have visited the property described in this report.  I have also reviewed the available licence 
documents and underlying agreements relating to the individual licences though, as a professional 
geoscientist, I am not qualified to verify their legal status.  I am the sole author of this report. 

7. I have no personal knowledge as of the date of this certificate of any material fact or change 
which is not reflected in this report. 

8. Neither I nor any affiliated entity of mine is at present, or under an agreement, arrangement or 
understanding expects to become an insider, associate or affiliated entity of Tanzanian Royalty 
Exploration Corporation or any associated or affiliated entity. 

9. Neither I nor any affiliated entity of mine own, directly or indirectly, nor expect to receive any 
interest in the properties or securities of Tanzanian Royalty Exploration Corporation or any 
associated or affiliated companies. 

10. Neither I nor any affiliated entity of mine have earned the majority of our income during the 
preceding three years from Tanzanian Royalty Exploration Corporation or any associated or 
affiliated companies. 

11. I have not previously worked on this property. 
12. I have read the NI 43-101 and Form 43-101F1 and have prepared this technical report in 

compliance with these documents and in conformity with generally accepted Canadian mining 
industry practice. 

13. I consent to public filing of this report with any stock exchange and other regulatory authority and 
any publication of the report by them for regulatory purposes, including electronic publication in 
the public company files on their Websites accessible by the public. 

 
Dated this 31st 

 
day of August, 2009 at Toronto, Canada.  

 
“Signed and Sealed” 
Martin J. Taylor P.Geo 


