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SUMMARY 
 
The Rukwa Lake uranium project (License number PLR 4068/2007) is located in 
southwestern Tanzania near Lake Rukwa in the Chunya District, Mbeya Region. The 
project is in a remote area, about 200 km northwest of Mbeya, the main commercial 
center in Mbeya Region, and about 45 km east of Lake Rukwa.  
 
The property covers an area of about 268 sq km in QDS (Quadrangle) 209. The 
center of the project is about Latitude 07º 47’ 00” S and Longitude 32º 52’ 00” E. 
Elevations range between 1,060 m and 1,220 m above mean sea level.  Access to 
the area is difficult during the wet season and requires the use of 4WD vehicles.  
 
Interesting features of this grass roots project include the presence of some 
important untested radiometric anomalies that were obtained in the early 1980’s, 
along with a well defined radiometrically anomalous carbonatite intrusive. The 
property is 100 percent owned by Geo Can Resources Company Ltd.; Atomic 
Minerals Ltd., by completing certain obligations under an option agreement, can earn 
a 100 percent interest in the project over a four year period.   
 
The regional geology is characterized by Precambrian gneisses, granites and 
younger quartzites. A Precambrian muscovite biotite granite, and a nepheline syenite 
complex, locally known as the Ilunga granite, are both potential uranium source 
rocks. Two prominent hills at Kisaruko and Mwanda have approximate elevations of 
1,370 m, and are formed by Upper Proterozoic age ferruginous and micaceous 
quartzites. These ferruginous quartzites are possible chemical reducing sites for 
uranium deposition. Due to the presence of nepheline syenite rocks, the area is also 
prospective for peralkaline intrusive-related uranium deposits.   
 
A major Precambrian unconformity is present along the western edge of the property 
where only limited outcrops are present, and some high radiometric counts should 
be examined that occur along strong NW trending fault structures (Figure 4). In 
general, the property is most prospective for a carbonatite type of uranium deposit. 
However, alkalic intrusive deposits, and unconformity deposits are of secondary 
interest.  
 
A 1979-1980 airborne survey identified high radiometric uranium readings ranging 
from 500 cps to 3,000 cps within this license. Geosurvey International in 1980 found 
that the highest area uranium response was from around the Rukwa Lake 
carbonatite; this intrusive body is recommended for more detailed investigations. 
Unconformity related uranium deposits are also a possibility within this license; 
regolith alteration sequences that are traversed by major NW- and NE-trending faults 
can act as structural channel ways for uranium bearing solutions (Figure 5). 
 
Recent exploration at Rukwa Lake by Geo Can Resources includes an extensive 
literature review, logistical assessment, and a ground radiometric survey. The 
literature review established details of the geological setting, as well as interpretative 
models for the radiometric patterns identified during the earlier airborne survey. The 
property examination confirmed the validity of the Rukwa Lake target concept. 
During a field visit, several radiometric readings were taken near the anomalies 
reported by Geosurvey International. These readings were obtained using a hand 
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held scintillometer (Integrated Spectrometer GR-400); the counts were high, ranging 
up to 1,000 cps (counts per second) for uranium values at the surface.  
 
Based on recent work in the area, current literature reviews, existing favorable 
geology and proximity to recent uranium discoveries in Tanzania and Malawi, further 
exploration work is recommended on the Rukwa Lake property.  

A proposed exploration program is divided into two (2) phases, the second phase 
being conditional on the success of the first phase. The proposed first phase (Phase 
1) will involve a GIS (MapInfo or ArcGIS) compilation of available geological, 
geochemical and geophysical information for the area. This compilation will be 
followed by a high-resolution helicopter-airborne geophysical survey that includes 
magnetic, radiometric (U, Th and K) and time-domain electromagnetic components. 
Following the airborne survey, the new geophysical results will be incorporated into a 
revised interpretation for the area.  

Phase 2 will consist of geological work, ground follow-up on selected areas identified 
by the airborne survey, and limited drilling. Geological and structural data will be 
collected, and a complementary surface sampling program will be performed to 
further optimize additional drill targets.  

Phase 1 is estimated to cost $250,000 and Phase 2 to cost $700,000, for a 
combined total of $950,000. The recommended program is further described below. 
The estimated budget is subject to weather and other uncertainties, and the real cost 
may be different from the initial estimated costs.  
 
INTRODUCTION AND TERMS OF REFERENCE 
 
This report is a Technical Report for the Rukwa Lake uranium project, and is written 
to comply with standards established in National Instrument 43-101 for the Canadian 
Securities Administration.  The author, Roger A. Newell, is a Kilimanjaro Mining 
Company employee, a Qualified Person with extensive experience in the field, who 
in 2007 visited the property and produced an initial Technical Assessment. 
 
RELIANCE ON OTHER EXPERTS 
 
The author, in writing this report, used various sources as reference, from proprietary 
to publicly available information as mentioned in the references. The government 
reports were written by persons holding post secondary geology certificates or 
related university geology degree(s), prior to the implementation of the standards 
relating to National Instrument 43-101 regulations. The information in those reports is 
considered to be accurate. However, the reports written by other geologists though 
also assumed accurate do not form the basis of this report. The main background 
objective is to provide prospect highlights based on public information. The property 
is considered to be grassroots. 
  
PROPERTY DESCRIPTION AND LOCATION   
 
The Rukwa Lake project is located in southwestern Tanzania near Lake Rukwa in 
Chunya District, Mbeya Region (Figure 1). The project is located in a remote area, 
about 200 km northwest of Mbeya, the main commercial center in the Mbeya 
Region, and about 45 km east of Lake Rukwa.  
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The property covers an area of about 268 sq. km in QDS (Quadrangle) 209. The 
center of the project is about Latitude 07º 47’ 00” S and Longitude 32º 52’ 00” E. 
Elevations range between 1,060 m and 1,220 m above mean sea level.  The 
property is 100 percent owned by Geo Can Resources Company Ltd.; Atomic 
Minerals Ltd., by completing certain obligations under an option agreement, can earn 
a 100 percent interest in the project over a four year period. 
 

 
 
Figure 1: The Rukwa Lake project is within the Chun ya District; 45 km 
east of Lake Rukwa. 
 
 
ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, INFRASTRUC TURE AND 
PHYSIOGRAPHY  
 
 
The property is 200 km northwest of Mbeya, the headquarters of Mbeya Region, and 
about 45 km east of Lake Rukwa. Access to the area is difficult during the wet 
season and requires the use of 4WD vehicles. 
 
Mbeya has a population of approximately 2 million people and a well-developed 
social and commercial infrastructure that includes transportation, 
telecommunications, educational institutes, hospitals, hotels, and recreational 
facilities.  Limited supplies and services are available at Chunya. The nearest airport 
with only irregularly scheduled flights is at Mbeya; another small airfield is at Chunya.  
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The major topographic feature in the area is the Rukwa fault scarp that varies 
between 1,060 m (3,500 ft) and 1,220 m (4,000 ft) above sea level and which is 
about 500 m from the extreme SW corner of the license.  Recent uplift has 
rejuvenated the lower course of the Lukwaiti River and its tributaries, both of which 
are now deeply incised into the topographic plain. Over the remainder of the area 
drainage patterns are mature. Dark gray, clay rich soils are developed within the 
upper reaches of most rivers and streams. 
 
The area is almost entirely covered with open forests, the exception being the grass 
covered hill formed by the Rukwa Lake carbonatite. This hill has dense vegetation in 
the surrounding ravines. Other project locations are covered by dark-red soils on 
which are developed thorny bushes and scattered small trees.  
 
The climate in the area is tropically humid with two distinct seasons; a rainy season 
from November to May and a dry season from June to October.  The region is also 
characterized by strong winds and dust, with temperatures sometimes being several 
degrees colder in the mountains than in the lowlands.  Climatic conditions are not 
expected to unduly hinder exploration programmes. 
 
 
HISTORY 
 
A number of uranium occurrences are known in Tanzania. The best references to 
radioactive materials in the country are in Harris (1961), Urenerzbergbau (1979), and 
Geosurvey International (1981, 1982). 
 
Between 1979 and 1980, Geosurvey International conducted countrywide airborne 
radiometric, magnetic and geological surveys in Tanzania, and based on ground 
follow-up of their earlier surveys, published an inventory of radioactive mineral 
occurrences (Geosurvey International, 1982, p 56-57). This reference identified the 
uranium potential at Rukwa Lake; the survey results from the Chunya Quadrangle 
(QDS 209) ranged from 500 cps to 3000 cps (Figure 4).  
 

TABLE 1  
Potential Types of Uranium Deposits in Tanzania 

 

POTENTIAL 
TYPE OF 
DEPOSIT 

AVERAGE SIZE 
AND GRADE  OF 
POTENTIALLY 

ECONIMIC 
DEPOSIT 

GEOLOGICAL 
SETTING 

COMMENTS 

1. Sandstone Medium size low 
grade 

(a) Karoo system 
(b) Bukoban system 

-   Large aerial 
extent 

-   Associated 
with  Cu   
mineralization 

2. Unconformity Medium- large 
size; 
May be very high 
grade 

Precambrian 
(a) Ubendian/ 

Karagwe 
Ankolean or 
Ubendian/Bukoba
n unconformity 

-   Airborne 
anomalies 
often absent; 
limited surface 
exposure 
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3. Associated with  
Intra intrusive  
rocks and in 
hydrothermal 
veins 

Variable ranging 
from small, high 
grade deposit in 
vein to large low 
grade 
disseminated 
deposits 

1.Migmatites, 
Pegmatites and 
shear zones in 
the: 

(a) Ubendian system 
(b) Usagaran system 
(c) Dodoman System 
(d) Undifferentiated 

metamorphic 
rocks 

(e) Post orogenic 
intrusives of felsic 
or alkaline 
composition 

 

-   For small, 
possible high 
grade deposits 
in pegmatites 
and veins 

 
-   For large, low 

grade deposit 

4.Carbonatite and 
related intrusive 
complexes 

 

 (a) Carbonatite 
(b) Tertiary 

volcanic 

-   Possible 
primary source 
of uranium for 
deposition in 
calcretes 

5. Phosphates 
 

Size variable 
Low grade 

(a) Guano and 
shoreline at Lake 
Manyara 

-   Economic only 
as a by-product 

6. Associated with 
superficial 
deposits and 
Quaternary 
deposits 

Medium size 
Medium grade 

(a) Mbuga/Calcrete 
(b) Raised 

Pleistocene, reef 
limestone 

-   Require large 
tonnage and 
relatively easy 
to mine 

-   If the uranium 
is held in heavy 
minerals sands 
it is unlikely to 
be economic. 

 
For reference, some size and grade parameters of economic uranium deposits are 
listed below: 
 
SIZE 
Small     = deposits containing 5,000 tonnes uranium 
Medium = deposits containing between 5,000 and 50,000 tonnes uranium 
Large     = deposits containing above 50,000 tonnes uranium 
 
GRADE 
Low        = < 0.1 % 
Medium = 0.1 % to 0.3 % 
High       = > 0.3 % 
 

 
 
GEOLOGICAL SETTING 
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The Archaean craton in Tanzania consists largely of granitoids and related belts of 
volcano-sedimentary greenstone rocks. The greenstone belts contain clastic debris 
of older granitic and gneissic basement rocks that locally abut against the older 
gneiss belts. The Archaean granitoid-greenstone belts of the Lake Victoria Goldfields 
are bordered to the west by the Proterozoic Ubendian mobile belt. This Ubendian 
belt contains meta-sedimentary units not represented in the Archaean, but that are 
considered to be metamorphosed relics of the Archaean sequences. The Ubendian 
rocks have undergone high-grade metamorphism and strong deformation. To the 
east, the Archaean block is bordered by the Neoproterozoic Mozambique mobile belt 
(Usagaran). The rocks of these belts include marbles and graphitic schists/gneisses 
along with some high-grade granulites.   
 
At the close of the Proterozoic, the entire region was effectively peneplained and 
buried by continental clastic sediments of the Bukoban System. Abundant mafic 
dikes cut this sequence and appear to have been nearly contemporaneous with 
sedimentation. Most of the Bukoban rocks have now been eroded, but a major 
outlier remains in northwestern Tanzania.  
 
During the Mesozoic, sediments of the Karoo series were deposited in rift basins 
throughout eastern Tanzania. The oldest Karoo sequences are cut by a wide range 
of alkaline intrusives, including carbonatites, kimberlites and alkaline syenites. 
Tertiary sediments and volcanics overlie an erosion surface at the top of the 
Mesozoic. Subsequent formation of the Cenozoic rift valleys with their attendant 
sedimentation and alkalic volcanism has covered the Archaean and Proterozoic 
rocks in some areas. Thin lacustrine sediments of ancient Lake Victoria locally 
overlie the northern and eastern end of the Lake Victoria Goldfields.  
 

 
Figure 2: Tanzania geological map showing regional setting of the Rukwa Lake 
project in Proterozoic Bukoban sandstone surrounded  by cratonic granites.  
 
Regional Geology  
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The regional geology in the Rukwa Lake project area consists of rocks with several 
different ages. Within the basement are Paleoproterozoic Ubendian gneisses; 
quartzo-feldspathic granular gneisses; and porphyroblastic biotite granite gneisses 
that are medium-grained, well foliated and composed of biotite, epidote, chlorite and 
mafic iron rich minerals. The Precambrian Ilunga Granite (nepheline syenite?) is 
medium to coarse grained, comprised of oligoclase, microcline and quartz with 
biotite, apatite and iron rich accessory minerals. The Ilunga Granite is a possible 
source rock for uranium mineralization in this area. 
 
Two prominent hills at Kisaruko and at Mwanda (6 miles south of Rukwa Lake) reach 
elevations of 1,370 m, and are composed of fine to medium grained quartzites and 
micaceous quartzites.  Regionally these quartzites are underlain by ferruginous and 
micaceous quartzites assigned to the Karagwe-Ankolean System. The important 
Ubendian-Karagwe Ankolean unconformity is exposed in the northwestern part of 
the property, and can serve as a starting place for locating an unconformity type of 
uranium deposit. 
 
Only limited outcrops exist on the western end of the property, and these consist of 
Bukoban conglomerates. This conglomerate formation extends in a northwesterly 
direction for nearly 50 miles, and represents possible depositional sites for uranium 
bearing solutions.  Some limited reconnaissance is planned for these outlying 
conglomerate locations.    
 
Property Geology  
 
The geology in the license consists of Precambrian crystalline granitic and gneissic 
rocks that are overlain by younger, fine to medium grained quartzites.  In addition to 
the fine to medium grained quartzites, ferruginous and micaceous quartzites are also 
present and represent possible reducing agents for uranium bearing solutions. The 
Precambrian Ilunga Ggranite (nepheline syenite?) and the nearby carbonatite 
represent possible uranium bearing source rocks at Rukwa Lake.  
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Figure 3. Property geology map of the Rukwa Lake ur anium project. 
 
  
DEPOSIT TYPES 
 
A Rukwa Lake uranium deposit will most likely be related to the carbonatite or 
possibly to an alkalic intrusive complex. These two types of lithologies can host 
major deposits. The Rossing deposit in Namibia (0.03—0.05% U308) lies within an 
alaskite intrusive, not unlike those reported in the Rukwa Lake area. 
 
Carbonatite bodies are carbonate-rich igneous intrusives, that contain abundant 
apatite, magnetite, barite, fluorite, and that can also contain economic amounts of 
uranium.  Carbonatites mainly occur as central intrusions within zoned alkalic 
intrusive complexes. The Rukwa Lake exploration programme plans to examine the 
uranium content of the nearby carbonatite.   
 
Unconformity uranium deposits may also exist in the Rukwa Lake area. The 
unconformity concept is supported by a major unconformity with elevated uranium 
values, regolith alteration, and major NW- and NE-trending faults which can act as 
structural channel ways for uranium bearing fluids to enter depositional sites in the 
regolith horizons. 
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MINERALIZATION 
No economic uranium mineralization has been identified on the Rukwa Lake 
property to date. 
 
EXPLORATION 
 
Only limited exploration has been conducted on the project. A prominent airborne 
radiometric anomaly from Geosurvey International’s work lies immediately north of 
the Rukwa Lake property; and further investigations related unconformity uranium 
deposits is part of the recommended program.  
 
2007 Exploration  
Recent reconnaissance work in the field by Geo Can Resources confirmed the 
nature and validity of Geosurvey International’s airborne results.  
 
DRILLING 
No drilling has been conducted by Geo Can Resources on the Rukwa Lake property. 
 
SAMPLING METHOD AND APPROACH 
No samples were taken. 
 
SAMPLE PREPARATION ANALYSIS AND SECURITY  
Not applicable. 
 
DATA VERIFICATION 
 
In places where the 1980 airborne anomalies were recently examined by Geo Can,  
low to medium total radiometric counts were measured; these counts were in lateritic 
alteration zones. 
  
ADJACENT PROPERTIES 
No adjacent mineral properties are known. 
 
MINERAL PROCESSI NG AND METALLURGICAL TESTING 
No mineral processing or metallurgical testing has been conducted. 
 
MINERAL RESOURCE AND MINERAL RESERVE ESTIMATES  
No mineral resource or reserve estimates have been made. 
 
OTHER RELEVANT DATA AND INFORMATION 
The author is not aware of any additional material information other than that which 
is presented in this report. 
 
INTERPRETATION AND CONCLUSIONS  
 
Strong radioactive responses have been recorded over many intrusive complexes 
containing carbonates. Investigations by Geosurvey International in 1980 shows 
significant and discrete radiometric contours trending to the NW. This zone is about 
9 km long and 6 km wide. Rocks within this zone are porous and permeable with 
indicated regolith-type alteration.  There are two sets of NE- and NW-trending faults 
that may act as structural conduits for fluids carrying elevated uranium values 
(Figure 5). Locally, the highest airborne radiometric response was recorded over the 
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Rukwa Lake carbonatite; this intrusive is recommended for further ground 
investigations. 

 
Figure 4: Radiometric anomaly patterns at the Rukwa  Lake project. 
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Figure 5: Structural  interpretation of magnetic and geologic information . 

RECOMMENDATIONS 
 
Based on recent work conducted in the area, current literature reviews, existing 
favorable geology and proximity to recent uranium discoveries in Tanzania and 
Malawi, further exploration work is recommended on the Rukwa Lake property.  

A proposed exploration program is divided into two (2) phases, the second phase 
being conditional on the success of the first phase. The proposed first phase (Phase 
1) will involve a GIS (MapInfo or ArcGIS) compilation of available geological, 
geochemical and geophysical information for the area. This compilation will be 
followed by a high-resolution helicopter-airborne geophysical survey that includes 
magnetic, radiometric (U, Th and K) and time-domain electromagnetic components. 
Following the airborne survey, the new geophysical results will be incorporated into a 
revised interpretation for the area.  

Phase 2 will consist of geological work, ground follow-up on selected areas identified 
by the airborne survey and limited drilling. Geological and structural data will be 
collected, and a complementary surface sampling program will be performed to 
further optimize additional drill targets.  

Phase 1 is estimated to cost $250,000 and Phase 2 to cost $700,000, for a 
combined total of $950,000. The recommended program is further described below. 
The estimated budget is subject to weather and other uncertainties, and the real cost 
may be different from the initial estimated costs.  
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PROPOSED EXPLORATION BUDGET 
 

 
Table 2 

PROPOSED RUKWA LAKE EXPLORATION BUDGET 
License Number PLR 4068/2007 

 
      Phase I                         Phase II  

          (YR 1)(USD)         (YR 2)(USD) 
 
Geologic Mapping & Sampling                        15,000                20,000 
 
Air & Ground Radiometric Surveys               115,000                                 80,000 
 
Shallow Trenching                               20,000      50,000 
 
Shallow RAB Drilling                  100,000                150,000 
 
RC Drilling                             ------------                        400,000 
 
  TOTAL:                             $250,000              $700,000 
 
 
 
DATE 
December, 2007 
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