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See Safety, Environment, People, Community on page 32 for more

“During the year the Company has advanced its 
       rare earth elements (REE) projects in  
   Northern Australia with exciting exploration results...”

    “Announced significant HREE drilling 
 results; with intersections at...”

“Future supply of heavy rare earths is critical with 
      very few significant sources outside of China...”

  “Northern Minerals has established strong 
relationships with the local communities...”

“(41m @ 1.01% TREO), the mineralised zone  
         is interpreted to be up to 20m true width...”

      “Significant REE mineralisation (>0.2% TREO) has been 
 intersected on all drill traverses across a 600m wide zone...”

See chairman’s report on page 2 for more

See Rare Earths Industry overview on page 6 for more

See Review of Operations -– Wolverine Prospect on page 14 for more

See Review of Operations –- Gambit Prospect on page 16 for more

“Metallurgical test work has produced a xenotime  
mineral concentrate of greater than 40% grade...”
See Review of Operations -– Metallurgical test work on page 20 for more

See Review of Operations -– Gold Project on page 28 for more

See Review of Operations –- John Galt Project on page 22 for more

“The results returned intercepts 
       of up to 17.9% TREO...”

      “World class gold province, with  
  several plus million ounce deposits 
     (Callie, Granites, Tanami)...”

See highlights 2010/11 on page 4 for more

key achievements 2010/11
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The past year has been a period of significant 
transformation and growth for your Company 
as exemplified by the formal change in name 
early in 2011 to Northern Minerals Limited. 

During the year the Company has advanced its rare 
earth elements (REE) projects in northern Australia with 
exciting exploration results, expanded its management 
team and strengthened its capital market position.  
As a result, there has been a significant growth in  
the market valuation of your Company during the  
past twelve months.

The change of name to Northern Minerals is a 
reflection of our broader exploration focus and 
development strategy, –particularly towards REE.  
The Company also expanded its rights to minerals 
other than uranium with the acquisition of pre-emptive  
rights from strategic partner Areva and the acquisition 
of all minerals in the Northern Territory (NT) part of  
the Gardiner-Tanami Project and elsewhere from  
co-founder Washington Resources (now Ferrum 
Crescent). These changes marked a new era for  
the Company, and our progress since making the  
changes has vindicated the strategy of the Board. 

Exploration success
The focus of recent exploration by the Company 
has been primarily on the occurrences of xenotime 
mineralisation at the Browns Range and John Galt 
REE projects, with a 12,000m RC drilling program 
commencing at Browns Range in June 2011.  
First results from this program, released in July, 
confirmed a unique spread of high grade, heavy  
rare earth elements (HREE) such as yttrium and 
dysprosium. The dominance of high value HREE – 
which constitute up to 94% of total rare earth  
oxides (TREO) in Browns Range and John Galt 
mineralisation, differentiate our projects from  
the majority of other new projects in the  
global REE production pipeline.

Rare earths can be difficult to recover from their ores 
and the recovery processes can take years to develop. 
However, results from metallurgical testing of the 
Browns Range xenotime mineralisation indicate a 
simple and low cost production of concentrate,  
and relatively short pathway to production. 

This is a significant hurdle for the Company to  
clear early in the project’s life, and allows us to  
advance with an increased level of confidence. 

Exciting HREE markets
Rare earths have been a major focus of global 
attention during the past twelve months. The 
expanding use in clean energy applications, as  
well as electronic products, has seen strong global 
demand. At the same time, new sources of global 
supply are limited. The tight supply equation is 
amplified by the fact that China, which produces  
95% of the world’s REE and 99.8% of the world’s  
HREE,– has reduced its production and export quotas.

The result has been skyrocketing prices for HREE 
in particular. In the case of dysprosium (a critically 
important “heavy” used in clean energy applications), 
the price has increased from US$400/kg at the start  
of 2011, to US$2,290/kg by the end of September 
2011. The mix of HREE at Browns Range has an 
estimated value of US$3,750/t for every 1% TREO, 
based on current rare earth oxide prices.

chairman’s 
letter02
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Mt Weld* rare earths

Cerium 
46.74%

Lanthanum 
25.50%

Other 
1.04%

Terbium 
0.07%

*Mt Weld REO composition data above sourced 
from the Lynas Corporation website

Europium 
0.44%

Samarium 
2.27%

Dysprosium 
0.12%

Praseodymium 
5.32%

Neodymium 
18.50%

Yttrium 
62.15%

Ytterbium 
5.34% Erbium 

6.02% Dysprosium 
8.97%

Terbium 
1.26%

Other 
4.00%

Light 
5.24%

Samarium 
1.71%

Gadolinium 
5.32%

Browns Range by Volume

Light Medium Heavy
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Uranium and gold upside 
Despite the volatility in the world uranium markets 
following the tsunami that devastated parts of Japan 
this year, Northern Minerals believes uranium has a 
significant role in meeting long term global energy 
demands. The Company has 10,500km2² of tenements 
and tenement applications in its Gardiner-Tanami and 
Gardner Range Joint Venture (JV) projects where it has 
been exploring for high grade unconformity-related 
uranium since 2007. Results from drilling in 2010 
indicate particularly favourable geology at the Soma 
prospect for high grade uranium, and a large target 
has been identified which has only been lightly drill 
tested to date. Further drilling of the Soma target is 
planned to commence in the second half of 2011.

The 2010 drilling program returned some significant 
gold intersections which will also be followed up with 
more drilling in the second half of 2011. The Gardiner-
Tanami Project is located in the Granites –Tanami region 
which is one of the most productive gold mining 
regions in Australia.

Corporate and capital growth
Throughout the year the Company has progressively 
bolstered its management team. The appointment  
of global REE expert Mr Dudley Kingsnorth as a  
Non-executive Director has also added specialist  
experience in REE marketing and development.

Northern Minerals remains in a strong cash position 
heading into the 2012 financial year. The Company 
successfully raised $9.5 million in October 2010 via a 
Rights Issue, and this and a subsequent strong market 
performance resulted in very significant conversion 
of listed options. The funds raised have primarily 
been directed to the Company’s ongoing exploration 
program, particularly the aggressive current program 
which will run into the second half of calendar  
year 2011.

2012 strategy
Driven by exploration success to date, Northern 
Minerals will continue its HREE focus in 2012.  
The Board is committed to delineating a HREE  
resource at its current prospects, and then  
advancing as rapidly as possible toward  
production, subject to feasibility studies. 

The Browns Range and John Galt projects are at  
an exciting early stage and large areas still remain 
untested. New targets recently identified at Browns 
Range highlight the prospective nature of the Browns  
Range Dome which extends over hundreds of square 
kilometres. Numerous new targets are anticipated for 
drill testing in the coming year. 

As well as REE, the Board believes there is long term 
value for shareholders in the Company’s uranium and 
gold projects. Avenues to extract the value of these 
assets, through ongoing development, joint venture  
or potential asset sales, are being investigated.

On behalf of the Board I would like to thank our team 
at Northern Minerals for what, by any measure, has 
been an outstanding year in 2011. I would also like  
to thank shareholders for their ongoing support, and  
look forward to sharing in further success in 2012.

Kevin Schultz 
Chairman 
Northern Minerals
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04
Highlights 2010/11
In 2010/11, Northern Minerals advanced and 
strengthened its heavy rare earth portfolio, with 
significant exploration and metallurgical success  
at the Browns Range Project. The Company also 
expanded its exploration interests with the acquisition 
of additional mineral and pre-emptive rights at the 
Gardiner-Tanami and Browns Range projects.

Rare Earths 
•	 Completed extensive ground based geological 

program at the Browns Range Project

•	 Outstanding results from metallurgical testing  
at Browns Range –confirms ability to produce  
low cost concentrate product 

•	 Commenced 12,000m drilling program at  
Browns Range with exceptional early results 

•	 Announced significant HREE drilling results,  
with intersections at: 

- 	Area 5 including 12m @ 1.73% TREO  
(announced July)

- Gambit including 11m @ 2.07% TREO  
(announced September)

- Wolverine including 41m @ 1.01% TREO 
(announced September) 

•	 John Galt tenements granted in  
December 2010

•	 Identified two new HREE targets at  
Browns Range south of Area 5

•	 Completed review of historical drilling data from  
John Galt project, which confirmed a high grade  
suite of HREE 

•	 Completed detailed airborne radiometric and 
magnetic survey at Browns Range and John Galt

•	 Significant strengthening of REE market, in particular  
for HREE such as dysprosium and yttrium 

Uranium
•	 Completed drilling program at the Don and  

Soma areas, which identified uranium targets  
for further follow-up testing

•	 Completed regional mapping of the  
Gardiner-Tanami Project

Gold
•	 Identified encouraging gold intersections from drill 

program, and commenced review of gold data 
associated with Gardiner-Tanami Project

•	 Commenced soil sample programs at  
Gardiner-Tanami Project

Corporate
•	 Completed capital raising in October 2010 to ensure 

appropriate funding to develop the portfolio

•	 Acquired non uranium rights on applications of  
NT Gardiner-Tanami Project

•	 Acquired non uranium pre-emptive rights on 
Gardiner-Tanami including rare earths

•	 Expanded board with appointment of global REE 
expert Mr Dudley Kingsnorth 

•	 Raised further equity in second half through  
exercise of options of A$4.3m
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The year ahead 2011/12
In 2011/12, the focus for Northern Minerals is to 
continue the great progress at its REE projects with 
drilling programs at Browns Range and John Galt, 
ongoing metallurgical test work, and commencement 
of a desktop study. The Company will also continue 
to advance its non rare earth projects and evaluate 
options for all stakeholders.

Rare Earths
•	 Q3/Q4 2011 -– complete 12,000m RC Drilling  

at four prospects at Browns Range

•	 Q4 2011 -– 1,500m Diamond Drilling at  
Browns Range

•	 Extend soil sampling at Browns Range 

•	 Continue metallurgical test work at Browns  
Range, using both RC Drilling Chips and  
Diamond Drilling Core

•	 Work with potential off-take parties with  
concentrate produced from metallurgical  
test work from RC Drilling Samples in Q4

•	 Q2 2012 -– further RC and Diamond Drilling  
at existing Browns Range prospects

•	 Q2 2012 –- commence drill testing new targets  
from 2011 soil sampling programs

•	 Follow up and develop new regional targets  
within the Browns Range tenement holdings

•	 Q2 2012 –- commence drilling at John Galt

•	 Q4 2011 - commence metallurgical test work  
on rock chips from John Galt

•	 Q4 2011- geological mapping / soil sampling /  
rock chip sampling at John Galt

•	 Q1 2012 - desktop study on Browns Range Project 
including project schedule / environmental study  
and cost estimations

Uranium
•	 Q3 2011 - RC drilling at Gardiner-Tanami Project

Gold
•	 Q3 2011 - soil sampling program at  

 Gardiner-Tanami Project

•	 Q4 2011 - RC drilling program

•	 2012 –further soils and rock sampling and  
regional review of gold prospectivity

Corporate
•	 Commence capital raising to support ongoing 

exploration, and to commence scoping  
study activities

•	 Advance discussions with potential off take partners

•	 Review non-core assets and seek partners or 
divestment opportunities to realise value

th
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rare earths06
Northern Minerals is well positioned to take 
advantage of the much sought after heavy  
rare earths market.

Rare Earths refer to the “lanthanide” series of 
elements, plus yttrium, that shares similar chemical 
properties. The unique chemical properties of rare 
earths gives them an essential role in our modern 
world in high technological applications. For example, 
hybrid vehicles, energy efficient lighting and wind 
turbines are but a few of the numerous applications 
in which rare earths are critical.

Rare Earths are in fact not rare at all and are naturally 
abundant in the Earth’s crust. The challenge for rare 
earths explorers, having identified a deposit is to 
develop an economically viable process.

ra
re

 e
ar

th
s 

in
du

st
ry

 o
ve

rv
ie

w

Industry overview

Heavy Rare Earths prices
Comparison of selected average HREO Prices

Since 2009 prices for rare earths have risen dramatically. Global demand has continued to 
grow, exacerbated by rare earths export restrictions policy from China.

Demand and price growth has been particularly strong for heavy rare earths with no new 
sources moving to production and negligible substitutes for high performance applications. 

US$/kg

Europium Oxide 2009 average, $465

2009 average, $7

2009 average, $360

2009 average, $105

2009 average, $14

September 2011, $203

September 2011, $3,790

September 2011, $3,210

September 2011, $2,290

September 2011, $153

Gadolinium Oxide

Terbium Oxide

Dysprosium Oxide

Yttrium Oxide
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The Supply Dynamics of Rare Earths
China is currently responsible for more than 90% of  
global supply of rare earths. In the interests of preserving 
rare earths supplies for their own domestic consumption, 
China began to reduce exports through a tariff and 
quota system from 2006. In a growing global market 
this has had a dramatic impact on prices of rare earths 
particularly since July 2010 when Chinese export 
restrictions were tightened further. 

This has increased the urgency in the identification  
and development of non China sources of rare earths 
to reduce the dependence on supply from China.

The ratio in which rare earths are produced does  
not correspond with the demand for each respective 
rare earth element. In the case of heavy rare earths, 
demand far exceeds supply in percentage terms.

Future supply of heavy rare earths is critical with  
very few significant sources outside of China.  
The outlook for heavy rare earths is strong due  
to their low occurrence and critical role in most 
applications and the absence of any substitutes.  
This represents an excellent opportunity for  
potential heavy rare earths suppliers to bring to  
market specifically new sources of HREE in short  
supply, such as Northern Minerals.

The Demand Dynamics of Rare Earths
Due to rare earths being used in a diverse variety of 
applications, the industry drivers and markets are as 
equally diverse with a strong distinction between the 
light and the heavy rare earths. Subsequently pricing 
and market growth vary greatly across the suite of  
rare earths products offered. 

The heavy rare earths that are naturally in short supply 
and used primarily in high-tech applications command 
a price premium. Importantly, these HREE have a critical 
role in their high performance applications and lack few 
substitutes. Dysprosium is critical for high performance 
neodymium iron boron magnets used in electric motors 
ranging from microscopic surgical motors to motors in  
electric vehicles and wind turbines. 

Market analysts forecast negligible growth and in 
some cases demand destruction in the light rare earth 
elements such as cerium and lanthanum. This is evident 
in recent pricing where heavy rare earth prices have 
remained strong despite a 50% decrease in the price  
of cerium and lanthanum.

The chart below presents the in-situ value of the 
Northern Minerals Browns Range Project with that 
of other rare earths projects. The strong distribution 
of lower priced light rare earths is evident in their 
comparative lower in-situ value.

rare earth
s industry overview

Northern Minerals - Browns Range (Australia)

Jiangxi Ionic Clays (Southern China)

Avalon - Nechalacho/Thor Lake (Canada)

Frontier Rare Earths - Zandkopsdrift (S. Africa)

Arafura Resources - Nolans Bore (Australia)

Lynas - Mt Weld (Australia)

Bao Tou (China)

Molycorp - Mountain Pass (USA)

US$/kg
$- $50 $100 $150 $200 $250 $300 $350 $400

Global REE Projects, In-situ Value

This chart has been produced with in-situ values only and does not imply full recovery. 
Its purpose is primarily for comparison purposes between rare earth projects.
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John Galt by Volume

Browns Range by Value

Northern Minerals Strategic Advantage
The Browns Range and John Galt projects are rich 
in the much sought after HREE in locations close to 
infrastructure and markets. Both projects exhibit a 
unique distribution of the heavy rare earths, attributable 
to the xenotime mineralisation as seen in the charts 
opposite. Due to the strong pricing for the heavy rare 
earths, the Browns Range by Value chart indicate that 
dysprosium and yttrium represent the most significant 
rare earth elements in terms of value.

The value of Northern Minerals Rare Earths projects 
remain unaffected by any devaluation of light  
rare earths. 

Northern Minerals  
Rare Earths Project
Rare Earth Projects with a Difference
The Northern Minerals Rare Earths projects covered by 
the Browns Range and John Galt projects is distinctly 
different from any other prospective rare earth project. 

Key Points of Differentiation
HREE distribution

The pie charts indicate the rare earths distribution  
for both the Browns Range and John Galt projects. 
These are unique with respect to the high occurrence  
of heavy rare earths, namely dysprosium and yttrium; 
which are present in negligible quantities in a typical 
monazite and bastnasite deposits such as that of 
Mountain Pass and Mt Weld where heavy rare  
earths only constitute a small percentage. 

Yttrium 
25.30%

Dysprosium 
54.80%

Terbium 
10.76%

Light 
1.95%

Samarium 
0.50%

Europium 
3.83%

Gadolinium 
2.87%

Light Medium Heavy

Light Medium Heavy

Light Medium Heavy

08
Browns Range by Volume

Yttrium 
62.15%

Ytterbium 
5.34% Erbium 

6.02% Dysprosium 
8.97%

Terbium 
1.26%

Other 
4.00%

Light 
5.24%

Samarium 
1.71%

Gadolinium 
5.32%

Yttrium 
66.77%

Ytterbium 
5.80%

Erbium 
7.12%

Dysprosium 
9.34%

Terbium 
1.18%

Other 
3.12%

Light 
0.46%

Samarium 
1.25%

Europium 
0.40%

Gadolinium 
4.57%

rare earths
Industry overview
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Mineralisation purity

The high occurrence of heavy rare earths in both the 
Browns Range and John Galt projects is attributable 
to their unique mineralisation primarily xenotime. 
Xenotime, is a phosphate yttrium based mineral. 
Accordingly it is easier to separate and to process  
as it appears that there is only the one mineral in 
economic quantities to separate.

Superior recovery

Preliminary pilot testing from samples taken from site 
has proven that superior recovery is achievable with 
a simple flowsheet. This has significant implications for 
minimal cost for a commercial rare earth extraction  
and concentration process.

Analysis indicates that a concentrate grade of 40% is 
achievable thanks to the unique quality and purity of 
the xenotime mineralisation.

Excellent infrastructure

Underpinning the Northern Minerals Rare Earth projects 
is the proximity to existing infrastructure. This includes 
access to sealed roads, port facilities at Wyndham and 
fresh water utilised by other projects in the region.

The project is well positioned to take advantage of 
the infrastructure in place and in doing so, bringing 
exceptional opportunities to the local communities in 
the Kimberley Region of Western Australia (WA).

The Critical Role of Heavy Rare Earths
Below are two of the key applications for heavy rare earth elements Northern Minerals may produce:

Dysprosium

* Forecast 2015 global supply: 1,675 tpa REO 
*Forecast 2015 global demand: 2,000 tpa REO 
(*IMCOA September 2011)  
Current Price: US$2,290/kg 
(Metal Pages China FOB September 29 2011)

Yttrium 

* Forecast 2015 global supply: 11,200 tpa REO  
(largely inside China) 
*Forecast 2015 global demand:12,750 tpa REO 
(*IMCOA September 2011) 
Current Price: US$152.50/kg 
(Metal Pages China FOB September 29 2011)

Rare Earths: A Global Strategic Significance
Actions by governments around the world to secure 
supplies (including Japan, USA, European Union)  
have reinforced the strategic significance of rare earths. 
Subsequently major global corporations have been 
given the mandate by their respective governments  
to identify and secure non China sources of rare  
earths, most notably for the heavy rare earths.

Northern Minerals has proactively engaged  
with several major heavy rare earth consumers  
of global significance. The ongoing dialogue is  
aimed at identifying requirements and progress  
the Browns Range and John Galt projects  
through to production.

Energy Efficient Lighting

Rare Earths Magnets

rare earth
s industry overview
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During 2010/11 the Company has significantly 
advanced its high value HREE portfolio in 
Western Australia (WA) through exploration 
success. 

Browns Range, north of the Gardiner-Tanami Project, 
was identified through exploration while John Galt 
was acquired as part of a review of other HREE 
opportunities. The Wolverine, Gambit and Area 5  
North prospects at Browns Range are significant 
greenfields HREE discoveries which the exploration  
team have identified through a systematic and 
thorough geological exploration program. 

Xenotime mineralisation at Browns Range occurs in 
hydrothermal quartz veins and quartz breccias within 
arkosic sandstones, and is dominated by high value 
HREE, particularly dysprosium and yttrium. Soil sampling 
over the four priority prospects outlined extensive REE 
geochemical anomalies and the follow-up RC drilling 
at Browns Range has intersected significant HREE 
mineralisation at all four prospects.

At the Wolverine prospect, drilling has indicated 
significant true widths (up to 20m) of REE mineralisation 
over a strike length of approximately 180m. The 
mineralised zone, which shows continuity between 
sections, strikes approximately east-west, dips steeply 
towards the north and is open at depth. The best 
drilling results to date from Wolverine include 41m 
@ 1.01% TREO from 24m. At the Gambit prospect 
significant REE mineralisation (>0.2% TREO) has been 
intersected on all drill traverses across a 600m wide 
zone. Mineralisation is hosted by quartz-veined, silicified 
and/or hematitic arkosic sandstone, and appears to be 
controlled by an east-west trending fault structure(s), 
and north-west trending cross-cutting structures. At  
Area 5 North, high grade HREE mineralisation has  
been intersected in drilling with a best result of 5m  
@ 3.49% TREO.

Metallurgical beneficiation studies have been  
conducted on surface samples from the Browns  
Range Project. Three samples (20-30kg) were  
collected from outcropping mineralisation at the 
Wolverine, Gambit and Area 5 North prospects. 

Preliminary results from test work on samples indicate 
high recoveries (up to 89.5%) and that the rare earths 
are predominantly present in one mineral, namely 
xenotime. Test results also indicate the ability to produce 
concentrate grades of greater than 40%. This reinforces 
the early indications that the ore is amenable to a 
relatively simple flowsheet, incorporating crushing, 
grinding, magnetic separation and flotation.

At the John Galt Project, on-ground exploration 
has been delayed due to delays in the Aboriginal 
heritage survey process. However, a high resolution 
airborne magnetic and radiometric survey has been 
completed, which together with a detailed compilation 
of historical REE exploration results, has provided targets 
for immediate on-ground follow-up. On-ground 
exploration is likely to commence in late 2011 with 
drilling scheduled for quarter 2 2012 at the earliest.

In November 2010, Northern Minerals completed a 
uranium drilling program at the Gardner Range JV.  
This followed a detailed field exploration program 
which prioritised key drill targets for high grade, 
unconformity-related uranium deposits. Drilling at  
the Soma prospect delivered encouraging results,  
with all holes intersecting the Gardiner Sandstone/  
Killi Killi Beds unconformity. Drilling at The Don prospect 
failed to replicate the historic uranium results, but the 
program returned some significant gold intersections 
which are being followed up in 2011. Soil geochemical 
results from samples taken near The Don and Venus 
prospects at the Gardner Range JV have returned 
highly encouraging results, which indicate two areas  
of gold anomalism with samples up to 228ppb Au.

review of operations
Overview
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In October 2010, Northern Minerals 
announced it had expanded its landholding 
in northern Australia, with the acquisition of 
6,690km2 of exploration ground, following 
the completion of a transaction with Ferrum 
Crescent (ASX: FCR). 

The acquisition gave the Company the rights to 
explore for all minerals (not just uranium as was 
previously the case) on the extensive tenement 
package (except for E70/2719 & E70/2720 where 
iron ore is excluded) and significantly expands the 
Company’s Rare Earths potential. A significant part 
of the landholding is immediately adjacent to the 
Browns Range Project, and the Gardiner-Tanami 
gold/uranium Project. 

Northern Minerals had previously acquired the 
uranium rights to these tenements. However until  
this year, the rights to other minerals were excluded. 
The tenement package also includes a historical 
tungsten mine at the Kurundi Project, and a nickel 
and platinum-palladium (PGE) resource at the 
Yarawindah Project.

The Company is seeking to divest its interests in 
phosphate, the strategically-positioned Epenarra 
phosphate project, covering over 2,900 km2² in  
the Georgina Basin, only 50km from the Wonarah 
deposit, including the same favourable geology  
and the Amadeus Basin Project in an area near  
Alice Springs.

The Gardiner-Tanami Project is prospective for many 
minerals, with particular emphasis on the new rare 
earth discoveries at Browns Range. Whilst this will be 
our focus going forward, the Company will continue 
to assess the potential of other minerals including 
gold, uranium and base metals.

The exploration team has expanded over the past 
year and it is through the efforts of the expanded 
team including both employees and contractors 
that Northern Minerals has been able to deliver 
the significant results as outlined in the review of 
operations report.
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review of operations
Browns Range Project

The Browns Range Project has become the 
focus for the Company’s Rare Earth Element 
(REE) exploration program. 

The project consists of four granted exploration  
licenses which cover an area of 454km2, within  
WA. The tenements are located adjacent to the  
WA/NT border approximately 50km south-east  
of Halls Creek.

Target and Geology
The target is hydrothermal xenotime mineralisation, 
xenotime being a rare earth phosphate mineral and  
a rich source of yttrium and high value HREE. Xenotime 
was first identified in the Browns Range area in 
the 1980s by PNC Exploration whilst exploring for 
uranium. Exploration conducted by Northern Minerals 
in 2009 and 2010 identified and outlined four priority 
drill targets (prospects) at Wolverine, Gambit, Area 
5 and Area 5 North. RC Drilling has been completed 
on all prospects and has intersected significant HREE 
mineralisation at all four targets. HREE mineralisation 
is structurally controlled, occurring within quartz veins, 
quartz breccias and silicified zones associated with  
fault structures and hosted by arkosic sandstones.

The four prospects are located on the western  
side of the Browns Range Dome, a Palaeoproterozoic  
dome formed by a granitic core intruding the 
Palaeoproterozoic “Browns Range Metamorphics” 
(arkoses, feldspathic sandstones and schists) and an 
Archaean orthogneiss and schist unit to the south.  
The dome and its aureole of metamorphics are 
surrounded by the Mesoproterozoic Gardiner 
Sandstone of the Victoria-Birrindudu Basin.

Exploration Update
Extensive soil sampling programs were completed  
over the Wolverine, Gambit, Area 5 and Area 5  
North prospects in the second half of 2010.  
This follows rock chip sampling and mapping  
of airborne uranium radiometric anomalies,  
which identified the four priority targets.

In early 2011 a high resolution airborne magnetic  
and radiometric survey was completed over  
the Browns Range Project area. This high quality  
data set has indicated further uranium radiometric  
anomalies which will require on-ground investigation  
in 2011/12.
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Future Work
Diamond drilling is planned to commence at  
the Wolverine, Gambit, Area 5 and Area 5 North 
prospects in quarter 4 2011. The diamond core  
drilling will provide additional information on 
the structural controls on mineralisation, test the 
mineralisation at depth and provide high quality 
samples for further metallurgical test work.  
In addition the area covered by soil sampling will  
be extended around the four main drilling targets.

Soil sampling and detailed geological mapping will  
also be completed over the two recently identified  
REE prospects in the southern portion of the  
Browns Range area. 

Initial drill testing of these targets and others 
generated by the soil sampling programs is 
likely to occur in mid 2012. 

Further infill and step-out drilling is also proposed  
for the Wolverine, Gambit, Area 5 and Area 5 North 
prospects in 2012. Additional metallurgical testwork  
will also be on-going at these four prospects.

Systematic wide-spaced shallow drilling of favourable 
geological structures in areas of transported soil 
cover will be implemented in 2012 in order to obtain 
bedrock geochemical data and explore areas where 
surface soil sampling is ineffective.

Assuming the tenement applications in the NT  
are granted in 2012, first-pass exploration will 
commence with airborne geophysical surveys 
(magnetic, radiometrics and hyperspectral  
mapping) and follow-up reconnaissance  
geological mapping and rock chip sampling.
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review of operations
Wolverine Prospect

The close spaced geochemical sampling at the 
Wolverine prospect has identified several separate  
zones which are defined by a 100ppm Total Rare Earth 
Element (TREE) soil contour. The main zone is coincident 
with an interpreted west north-west trending fault 
breccia structure. The high grade rock chips taken from 
the mineralised-silicified breccia outcrop, which assayed 
up to 7.94% TREE are located at the western end of  
this zone.

A total of 33 holes for 3,126 metres (NMBRRC073 –- 092, 
NMBRRC111 -– 123) have been drilled at the Wolverine 
prospect. Holes have targeted the soil geochemical 
anomaly which extends for approximately 500m. 
Drilling has been completed on north-south traverses 
approximately 20m apart over an area approximately 
400m in strike length. 

Assay results (holes NMBRRC073 –- 092 only) and 
portable XRF measurements of samples from drillholes 
at the western end of the geochemical anomaly have 
indicated significant widths of REE mineralisation over 
a strike length of approximately 180m. The mineralised 
zone, which shows continuity between sections, strikes 
approximately east-west, dips steeply towards the  
north and is open at depth. On drill section 493675E, 
which contains the drillhole NMBRRC082 (41m @ 
1.01% TREO), the mineralised zone is interpreted to 
be up to 25m true width. As at the other prospects, 
mineralisation is hosted by quartz veined, silicified  
and hematitic arkosic sandstones. Drilling on the  
eastern end of the geochemical soil anomaly  
failed to intersect any significant mineralisation.

Best assay results from Wolverine to date include:

•	 NMBRRC082 –- 41m @ 1.01% TREO  
(881ppm Dy

2
O

3
) from 24m

•	 NMBRRC073 –- 9m @ 1.16% TREO  
(1093ppm Dy

2
O

3
) from 2m

•	 NMBRRC079 -– 5m @ 1.08% TREO  
(1044ppm Dy

2
O

3
) from 3m

•	 NMBRRC080 –- 8m @ 0.98% TREO  
(883ppm Dy

2
O

3
) from 29m

NB -– TREO: Total Rare Earth Oxides –- Total of La
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The Wolverine mineralised zone has been intersected 
west of the soil geochemical anomaly in an area 
of transported soil cover, which appears to mask 
the mineralisation. This has implications for further 
exploration in the region in that surface soil  
geochemical sampling may not be an effective 
exploration method in areas of transported soil  
cover. Targeting in these areas will be driven by  
the geological and structural interpretation of 
aeromagnetic data and systematic drilling of  
potentially mineralised structures.
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The soil sampling at the Gambit prospect has defined 
an east-west trending soil anomaly which is defined 
by the 100ppm TREE soil contour. The 100ppm soil 
contour follows the general trend of the outcrop at 
Gambit, but also appears to have some down slope 
dispersion at the western end of the prospect area.  
The 100ppm anomaly over the Gambit prospect area  
is up to 2.2km in length and 400m wide. The 200ppm 
soil sample results confirm the HREE anomalism 
identified in the rock chip samples collected at Gambit. 
The main 200ppm soil anomaly at Gambit is 250m in 
length and 100m wide and is flanked to the north and 
south by two smaller irregular shaped anomalies.

A total of 57 holes (NMBRRC034 –- 072 & NMBRRC093 - 
–110) have been completed, with assays received up  
to hole NMBRRC072. Holes were drilled 20-25m apart 
on north-south trending sections every 50 metres. 

Drillhole fences were directed alternately north and 
south to intersect an interpreted dominant east-west 
trending sub-vertical fault structure. 

The program was targeted at the peak of an  
east-west trending soil geochemical anomaly.  
The drilling completed to date has partly tested  
an area approximately 600m by 200m in extent,  
with most of the drilling focused on an area  
300m long.

Significant REE mineralisation (>0.2% TREO) has  
been intersected on all drill traverses across a  
600m wide zone. Mineralisation is hosted by  
quartz-veined, silicified and/or hematitic arkosic 
sandstone, and appears to be controlled by  
an east-west trending fault structure(s), and  
north-west trending cross-cutting structures. 

The geometries of the mineralised zones  
are currently being assessed, with several  
possible interpretations for the orientations.  
One interpretation is that mineralisation is  
broadly sub-vertical, with higher-grade zones  
at fault intersections which create pipe-like  
plunging shoots.

review of operations
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Analysis of the assay results has shown the REE 
mineralisation to be dominated by heavy rare earths 
with an average of 83% of TREO being heavy rare 
earths (above a cut-off of 0.2% TREO). 

Best assay results from the Gambit prospect to  
date include:

•	 NMBRRC055 - 11m @ 2.07% TREO  
(0.19% Dy

2
O

3
) from 35m

•	 NMBRRC057 - 18m @ 1.19% TREO  
(0.11% Dy

2
O

3
) from 51m

•	 NMBRRC045 - 9m @ 1.68% TREO  
(0.15% Dy

2
O

3
) from 86m

•	 NMBRRC046 - –11m @ 1.07% TREO  
(0.10% Dy

2
O

3
) from 48m

•	 NMBRRC051 –- 7m @ 1.61% TREO  
(0.15% Dy

2
O

3
) from 66m

•	 NMBRRC059 –- 3m @ 2.31% TREO  
(0.21% Dy

2
O

3
) from 42m

•	 NMBRRC056 –- 3m @ 1.48% TREO  
(0.13% Dy

2
O

3
) from 45m

•	 NMBRRC048 –- 3m @ 1.54% TREO  
(0.14% Dy

2
O

3
) from 30m

NB - TREO: Total Rare Earth Oxides –- Total of La
2
O
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Soil sampling at the Area 5 and Area 5 North prospects 
has defined a large 100ppm TREE geochemical soil 
anomaly. The 100ppm soil anomaly over the Area 5 
and Area 5 North prospects is up to 1.2km in length 
and 600m wide. The 200ppm soil anomalies at Area 
5 and Area 5 North confirm the HREE anomalism 
identified in the rock chip samples. The highest grade 
rock chip (BRRK067) was sampled from a mineralised 
arkose outcrop assaying up to 8.55% TREE.

Drilling at the Area 5 North prospect commenced on  
21 June 2011, with a total of 37 holes (NMBRRC001 
-– 033, NMBRRC124 - 127) completed for a total of 
2,531m. The Area 5 North collars are 25 metres apart 
on sections nominally 35 metres apart. The holes 
are directed alternately north-east and south-west 
perpendicular to structures and the interpreted  
trends of the soil geochemical anomaly.

The drilling at the Area 5 North prospect has mostly 
intersected what is interpreted to be weathered 
arkose. Intense silica and hematite alteration  
occurs throughout the drilling area. The rare  
earth mineralisation is commonly associated  
with quartz veining and hematitic alteration. 

The best assay results from Area 5 to date include:

•	 NMBRRC011 - 12m @ 1.73% TREO including  
5m @ 3.49% TREO (including 5m @ 0.32% 
Dy

2
O

3
) from 7m

•	 NMBRRC004 - 5m @ 0.96% TREO including  
2m @ 2.0% TREO (including 2m @ 0.16%  
Dy

2
O

3
) from surface

•	 NMBRRC014 -– 5m @ 0.45% TREO  
(including 285ppm Dy

2
O

3
) from 34m

•	 NMBRRC013 -– 2m @ 0.51% TREO  
(including 297ppm Dy

2
O

3
) from 38m

•	 NMBRRC019 -– 3m @ 0.36% TREO  
(including 223ppm Dy

2
O

3
) from 7m

NB -– TREO: Total Rare Earth Oxides –- Total of La
2
O
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At the Area 5 prospect, which is located just 800m 
south-west of Area 5 North, 28 drillholes (NMBRRC128 
-– 155) have been completed for a total of 1,866m. 
Significant mineralisation (as indicated by portable XRF 
yttrium measurements) was intersected in several holes 
over widths of 5-10m. Assay results for all drilling at 
Area 5 are currently pending.

Area 5 and Area 5 North Prospects
review of operations18
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Regional Exploration
review of operations19

review
 o

f o
p

eratio
n

s Regional Exploration

Regional Exploration
Reconnaissance rock chip sampling in the southern part 
of the Browns Range Project area identified two new 
potential drill target areas located approximately 6km 
south of Area 5. The discovery of additional rare earth 
mineralisation in the southern half of the project area 
highlights the under-explored status of the region, and 
the potential for further rare earth discoveries within the 
project area. Samples of quartz veined arkose returned 
assays up to 5.1% TREO. 

The high resolution airborne radiometric survey 
completed in early 2011 has highlighted several  

new targets in both the northern and southern portions 
of the Browns Range Project area, and will require on-
ground follow-up in 2011/12.

Tenement applications in the NT in the eastern portion 
of the Browns Range Dome are expected to be granted 
in 2012, once access agreements with the Aboriginal 
traditional owners of the affected land have been 
negotiated. The Browns Range Dome is considered 
to be significant in terms of the genesis of the HREE 
mineralisation discovered by Northern Minerals, and  
as such, the entire Browns Range Dome area is 
considered prospective for the discovery of further  
HREE mineralisation.
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Metallurgical test work

During 2010/11, metallurgical beneficiation studies 
were undertaken on surface samples from the Browns 
Range Project. The studies are being carried out by 
Nagrom, a metallurgical testing company based in 
WA that has been in operation for 40 years and has 
particular expertise in the treatment of rare earth 
mineral ores.

Three samples (20-30kg) were collected from 
outcropping mineralisation at the Wolverine,  
Gambit and Area 5 North Prospects. 

The test work completed in 2010/11 focused on  
a number of samples, which were from the Area 5  
North and Gambit prospects. Initial data, part of  
which is reported below, indicates that the ore is  
very amenable to flotation beneficiation techniques.

The result obtained from a single flotation test on 
whole feed is reported in Table 1.

Flotation on WHOLE FEED (p80=160µm)

PRODUCT Yield Y
2
O

3 

% % dist.

Rougher Con 32.8% 5.10 89.5%

Rougher Tail 67.2% 0.29 10.5%

Calculated Head 100.0% 1.87 100.0%

Table 1 - Whole Feed Flotation Recovery Summary

The result obtained from a single flotation test on a 
magnetic pre concentrate is reported in Table 2.

Flotation on WHIMS Mag Pre-concentrate

PRODUCT Yield Y
2
O

3 

% % dist.

Rougher Con 60.9% 11.18 93.8%

Rougher Tail 39.1% 1.15 6.2%

Calculated Head 100.0% 7.25 100.0%

Table 2 - WHIMS Mag Pre-con Flotation Summary

The observations represent preliminary findings of an 
on-going metallurgical study that should deliver a high 
grade yttrium mineral concentrate for leaching studies.

Following on from the initial study, the focus of the  
test work was on concentrate grade, recovery and the  
flowsheet. During this time a number of milestones 
have been achieved including;

•	 metallurgical test work has produced a xenotime 
mineral concentrate of greater than 40% grade

•	 recoveries of up to 89.5%

•	 development of a simple flowsheet as presented on 
the next page which includes crush, grind, magnetic 
separation and flotation.

•	 reduction in thorium though to concentrate

What is xenotime?
Xenotime (YPO

4
) is a rare earth phosphate mineral rich 

in yttrium (60 -– 65%) and dysprosium (8 -– 12%) and 
is low in radioactivity. It is a proven source of HREE 
for the past 50 years and has a known history of 
successful separation.

Xenotime is paramagnetic therefore the success with 
the current flowsheet has been possible through the 
utilisation of magnetic separation. 

Future Metallurgical test work
The next stage of work in 2011/12 will be the 
collection of approximately three tonne of RC drilling 
samples from three prospects targeting three different 
grades. The objective of the test work is to;

•	 build on the data set of grade recovery and 
concentrate grade curve

•	 gather results on in-situ samples

•	 confirm the flowsheet used to date as shown  
on the next page and refine where possible

•	 complete a detailed analysis of the mineral  
content of both the concentrate and the tailings

•	 produce sufficient concentrate to enable 
engagement on the downstream options  
with potential off take partners

•	 provide data for use in a desktop study to 
commence in quarter 4 2011
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Grizzly Primary Crush
Rod Mill /  
Ball Mill

Primary Screen 
0.8mm

Primary WHGMS 
10000 Gauss

Regrind 
106µm

Regrind 
106µm

Circuit Tails

Scavenger 
WHGMS 

10000 Gauss

Final 
Concentrate

Flotation 
Rougher / Cleaner / 

Scavenger

Secondary 
WHGMS 

8000 Gauss

+0.8mm

KEY	

Crushing/Grinding

Magnetic Separation

Screening

Flotation

Circuit Yield % 
Fe Grade % 
Screening Flotation

-0.8mm

TAIL

TAIL

TAIL

TAIL

CON

CON CON

CON

CON

0/S

Nagrom Conceptual Flowsheet

The results of the above program will be used to 
develop a comprehensive metallurgical test program 
to be conducted on diamond drill core; a more 
representative sample. The ultimate goal is to produce 
samples for selected offtake partners to evaluate.

Following on from the John Galt reconnaissance 
program planned for quarter 4 2011, the plan  
is to perform initial metallurgical test work and  
mineralogy on John Galt rock chips.

Test work as outlined for Browns Range above  
will be replicated for John Galt including metallurgy  
on drilling samples in quarter 2/ quarter 3 2012.
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John Galt Project

(Northern Minerals option to acquire 100%)

The John Galt Project is situated in the East Kimberley 
region of WA, approximately 200km south of 
Kununurra (28km south of Warmun) and 35km from 
the Great Northern Highway. The John Galt Project 
comprises the tenement E80/4298 which covers an 
area of 65km2². The dominant ore mineral within the 
John Galt mineralisation is xenotime as at Browns 
Range, and the distribution of HREE is also very  
similar to that at Browns Range.

The John Galt tenement E80/4298 was granted in 
December 2010 following the signing of a Native Title 
and Heritage Agreement with the Aboriginal traditional 
owners and the Kimberley Land Council (KLC).

Option Agreement
An option agreement was signed with the tenement 
holders, Arnhem Resources Pty Ltd (“Arnhem”) in June 
2010. Under the terms of the agreement with Arnhem, 
Northern Minerals has the right for a four year period 
to acquire 100% interest in the project.

Should Northern Minerals proceed to purchase,  
the final consideration comprises:

•	 Cash payment of $250,000

•	 Issue of NTU ordinary shares to the value of 
$500,000

•	 1% Net Smelter Return Royalty on all minerals  
on the tenement

John Galt Project
The John Galt HREE Project was discovered in 1971 
following an airborne gamma spectrometer survey  
of the Kimberley region of WA.

The distribution of xenotime mineralisation at John Galt 
has been identified to occur in three separate zones 
which are located approximately 600m apart on the 
current topographical surface of the ridge. The “Main 
Zone”, is where most of the exploration work has 
been conducted and is considered to be the primary 
ore zone. The Company has collated historical drilling 
results which confirmed high concentrations of HREE in 
xenotime mineralisation. The results were from a partial 
exploration program at the Main Zone in 1973 with 
nine diamond drillholes for a total of 503m. The results 
returned intercepts of up to 17.9% TREO, with HREE 
constituting 94% of TREO of which approximately  
67% is yttrium and 9% is dysprosium. 

The best historic drilling results include: 

•	 2.05m @ 5.98% TREO* from 6.50m in DH1, 

•	 3.90m @ 6.30% TREO* from 9.10m in DH2, 

•	 3.48m @ 3.48% TREO* from 102.60m in DH8 
and 

•	 9.80m @ 1.58% TREO* from 6.35m in DH9 
*TREO –- Total Rare Earth Oxide as calculated by the previous 
explorer using what was termed the “Yttrium Ratio Method”. In the 
original work on samples of John Galt Main Zone mineralisation 
it was found that after assaying for a suite of REE a consistent 
ratio existed between the total rare earth content and the yttrium 
content. By assaying the yttrium (Y) content of each sample using 
XRF techniques it is possible to estimate the total rare earth content, 
based upon that consistent ratio between Y and TREO. It should be 
noted that it was estimated that the accuracies range from +/- 15% 
for high concentrations and +/- 20% for low concentrations.
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The historical exploration has provided important 
insights into the potential for HREE mineralisation  
within the John Galt Project area. No further drilling  
or field work has been carried out on the project since 
the drilling was completed in 1973 and much of the 
area remains essentially untested. The drilling results  
are from only one of three mineralised zones, and the 
next step is to undertake further exploration to define 
the extent of mineralisation at all three known zones.

Exploration Update
During 2010/11 the Company completed a high 
resolution airborne magnetics and radiometric survey,  
as well as reconnaissance geological investigations at 
John Galt. Extreme wet weather conditions during early 
2011 severely impacted the region, and in particular 
the local community at Warmun, where many of the 
Aboriginal traditional owners of the land around the 
John Galt Project are located, and with whom Northern 
Minerals will meet as part of its Aboriginal heritage 
surveys. As a result, these meetings were delayed  
until mid September.

Future Work
Following the completion of Aboriginal heritage 
surveys, on-ground exploration is set to commence in 
quarter 4 2011 (subject to weather and the outcome 
of the heritage survey), with an intensive program of 
detailed geological mapping, rock chip sampling and 
soil sampling. This work is aimed at defining drill targets 
for testing in the first half of 2012. The analysis of the 
historical data has accelerated this process and further 
drilling is warranted at the Main Zone. 

The presence of xenotime within veins outcropping at 
the base of the cliff beneath the Main Zone, and the 
intercept in drillhole DH8 of 3.48m @ 3.48% TREO from 
102.60m, indicates the extension of mineralisation to 
below the cliff/scree contact. Down-dip extensions 
of the mineralised zone may therefore be tested by 
relatively shallow drilling from the valley south-east  
of the Main Zone.

The detailed airborne magnetic and radiometric survey 
completed in June 2011 covered the entire tenement 
area and the uranium channel radiometrics have 

provided indications of new REE targets in addition 
to confirming the existing known mineralised zones. 
The interpretation of the detailed magnetic data is 
underway which will assist in understanding the 
structural controls on mineralisation.
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Gardiner-Tanami Project
(Northern Minerals 100%)

Gardner Range JV
(Northern Minerals 60% Manhattan Corporation 40%)

The Gardiner-Tanami Project covers an area of 
approximately 9,372km2 and has been the primary  
focus for the Company’s uranium exploration efforts 
since 2006. 

The Gardner Range JV is contiguous with the Gardiner-
Tanami Project and covers an area of approximately 
550km2. In October 2009, Northern Minerals entered 
into a farm-in agreement with Manhattan Corporation 
Limited, giving Northern Minerals the exclusive right to 
earn a majority stake in Manhattan’s Gardner Range 
Project. The project consists of four granted exploration 
licences which cover The Don prospect, where historic 
drilling intersected unconformity related uranium  
mineralisation of 0.44m at 1.5% U

3
O

8
 and 1.7g/t  

gold in graphitic shale at a depth of 40m.

Tenement Status
The Gardiner-Tanami Project consists of 15 granted 
exploration licenses and 20 tenement applications. 
Tenements on the WA side of the border cover an  
area of 1,517km2, while those on the NT side cover 
7,855 km2. 

All of the 12 tenements in WA are located wholly or 
partially within lands on which native title has been 
determined in favour of the Tjurabalan Native Title  
Land and Aboriginal Corporation (TNTLAC). During 
2010/11 two new tenement applications were 
submitted, one in the NT and one in WA, and two 
tenements were surrendered in WA.

In the NT, 19 tenement applications are located on 
Aboriginal freehold land. Exploration access agreements 
are currently being negotiated in respect of nine of the 
tenement applications in order that these tenements can 
be granted and included in the exploration program 
for 2012. Further progress has been made during 
the course of 2010/11 on these negotiations and a 
successful outcome is expected in 2012. 

The tenement applications under consideration for 
access cover an area of 4,844km². Nine of the tenement 
applications in the NT have been placed in moratorium 
following refusal of the Aboriginal freehold landowners 
to consent to the grant of the applications.

Amendment to the Strategic Alliance 
Agreement - Areva
In December 2010, Northern Minerals announced 
a number of significant developments to reflect the 
evolution of the company into a multi-commodity 
exploration vehicle and to better position it to  
capitalise on its expanded mineral portfolio.  
The changes follow the development of its REE  
portfolio, and the expansion of mineral interests  
around its flagship Gardiner-Tanami Project.

Northern Minerals has now acquired the pre-emptive 
rights for all minerals, other than uranium, from its 
strategic partner Areva, and agreed a number of 
changes to operational elements of its Strategic Alliance 
agreement which will enhance the company’s ability  
to aggressively drive value for its shareholders.  
In consideration for these changes, the Company  
agreed to make a one-off payment of $500,000.

It has also formed a new alliance arrangement  
with Areva, through which Northern Minerals will 
operate all exploration programs in Calendar 2011  
and 2012. 

Uranium Projects
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Previously, the uranium exploration program at 
Gardiner-Tanami had been operated by Areva’s 
subsidiary Afmex. From 2011, Northern Minerals  
will operate the exploration program over all  
projects, including Gardiner-Tanami and Browns  
Range. Areva remains a strategic partner in the 
Gardiner-Tanami Project.

Gardner Range JV Agreement
During the March quarter 2011, the Company 
successfully earned a 60% interest in the Gardner  
Range JV with Manhattan Corporation (ASX: MHC), 
following the completion of recent exploration 
programs. The Company achieved the earn-in  
milestone after spending in excess of $1.05 million  
on exploration on the joint venture area. In accordance 
with the Joint Venture agreement, Manhattan has 
elected not to contribute to expenditures and will now 
be free-carried to completion of a pre-feasibility study 
and retain a 20% interest.

Target and Geology
Northern Minerals is targeting unconformity-related 
uranium deposits, which are high grade uranium 
deposits. Exploration is aimed at discovering sub-surface 
sites where conductive graphitic sediments and faulting 
occur at or near the geological unconformity between 
Middle Mesoproterozoic Gardiner Sandstone and the 

Lower Palaeoproterozoic Killi Killi Beds (or equivalents). 
Deposits of the unconformity-related type in the highly 
productive uranium provinces of Australia’s Alligator 
Rivers region and Canada’s Athabasca Basin, are 
typically associated with graphitic sediments and  
have distinctive hydrothermal alteration haloes.

Exploration Update
In November 2010, Northern Minerals completed 
a uranium drilling program at the Gardiner-Tanami 
Project. The campaign followed a detailed field 
exploration program completed during the September 
quarter 2010, which prioritised key drill targets for  
high grade, unconformity-related uranium deposits.

Drilling was focused on The Don and Soma prospects 
on tenement E80/3275 with a total of 16 holes for 
3,208m being completed.

The Soma drill program delivered encouraging results, 
with all holes intersecting the Gardiner Sandstone/Killi 
Killi Beds unconformity. The results from Soma, coupled 
with the results from 2009 drilling, have confirmed 
a large target for high grade unconformity-related 
uranium mineralisation. Northern Minerals has identified 
a target of 8km strike length, which has had just two 
drill traverses across its entire extent.
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Uranium Projects
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Drilling at The Don has failed to replicate the historic 
uranium results from this prospect, but the program  
has returned some significant gold intersections which 
warrant further follow up in 2011. 

Geological mapping at The Don prospect identified 
outcropping secondary uranium mineralisation 
(autunite) adjacent to the historical discovery hole 
BIR-001 and the Don Fault. The drilling program 
was designed to test the Don Fault system, a VTEM 
conductor and mineralisation intersected in historical 
drilling. A total of 12 holes were completed (GR001-
GR012) for 2,416m. No significant results were  
returned with hole GT010 containing the best assay  
of 1m (80-81m) @ 190ppm U.

The uranium results have downgraded the potential 
for the discovery of unconformity-related uranium 
mineralisation at the Don prospect. No further uranium 
drilling is planned at the Don prospect in the near term.

At the Soma prospect, one fence of four vertical  
holes was drilled across the interpreted position  
of a strike extensive and intense VTEM conductor.  
The drill line was also coincident with a subtle  
airborne radiometric anomaly (uranium, potassium  
and thorium all weakly anomalous). 

A total of 4 holes (GR013-016) for 792m were 
completed. Holes were between 186m and 204m  
deep and all intersected the Gardiner Sandstone/ 
Killi Killi Beds unconformity. Only minor downhole 
gamma anomalies were encountered in the  
drillholes at the Soma. 

Future Exploration Work

Further RC drilling is proposed for several 
targets and is expected to be completed  
by October 2011.

Drilling targeting unconformity-related uranium  
is planned for the Soma prospect, as well as the  
untested prospects at Oracle, Mt.Mansbridge  
North, Mt.Mansbridge South and Deva.

With the expectation of tenements being granted  
in the NT in 2012, more emphasis will be placed  
on the largely untested tenement package in the  
NT. The exploration program on these tenements is 
likely to be initially dominated by airborne geophysical 
surveys including VTEM, Magnetics, Radiometrics and 
Hyperspectral mapping. The geophysical surveys will 
then be followed up by on-ground reconnaissance 
geological mapping and sampling.
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Kurundi Project - NT
(Northern Minerals 100%)

The Kurundi Project is located approximately 100km 
south-east of Tennant Creek. Northern Minerals  
acquired 100% of the uranium rights to the project 
from Washington Resources Limited (“Washington”)  
(now Ferrum Crescent) in 2006. 

The focus of the Company’s uranium exploration efforts 
have been at the historical Munadgee uranium mine.

The historical Munadgee uranium mine is located 
close to the western boundary of the Kurundi Project 
and within mineral claim MCC968. In June 2011, the 
Company signed a new option agreement with the 
tenement holder of MCC968, whereby Northern 
Minerals has the right to acquire 95% of the project. 
Munadgee was a 1950s discovery that produced 

uranium in the 1960s. According to unofficial records, 
some 3,000 tonnes of ore at an average grade of 
10lbs/ton uranium (approximately 0.5% U

3
O

8
)  

were produced.

Future Exploration Work
Due to concerns over the protection of heritage 
sites by the Aboriginal traditional owners of the land 
around mineral claim MCC968, no ground-disturbing 
exploration has been completed on MCC968 since 
2008. The Company continues to intend diamond 
drilling this high-grade uranium target once 
negotiations with the Aboriginal traditional owners 
have been successfully concluded. In the coming year, 
geological mapping and rock chip sampling will be 
completed over an area to the south of Munadgee, 
on the tenement EL23937, where additional uranium 
targets have been identified.
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Gold Project

Gardiner-Tanami Project
(Northern Minerals 100%)

Gardner Range JV
(Northern Minerals 60% Manhattan Corporation 40%)

Historical exploration conducted by BHP in the 1980s 
discovered the “Venus” gold anomaly, which is 2-3 km 
to the south-east of The Don Prospect. 

Stream sediment samples from the Venus area were 
consistently anomalous, with follow-up rock chip 
sampling returning a best assay of 5.54g/t gold from 
a quartz vein stockwork associated with the core of an 
antiform. Further follow-up rock chip samples returned 
a best assay of 16.8 g/t gold from narrow vertical 
quartz veins.

The project area is located within the Tanami-Arunta 
region which is a world-class gold province, with several 
plus million ounce deposits (Callie, Granites, Tanami), 
and is considered by many to be the most under-
explored major gold terrain in Australia. 

The region’s largest gold deposit (Callie > 5million 
ounces) was a 7ppb Au anomaly at surface, which 
extends from 100m depth downwards, yet the region 
has had little in the way of deeper drilling (+100m). The 
lithologies that host these major deposits (and Coyote, 
>500,000 ounces) are similar in age to the Killi Killi Beds 
found at The Don-Venus area and elsewhere within the 
Gardiner-Tanami/Gardner Range JV Project. 

Much of the Gardiner-Tanami/Gardner Range JV Project 
area is covered by younger (Mesoproterozoic) Gardiner 
Sandstone, which is not considered prospective for 
gold mineralisation, and which unconformably overlies 
the prospective Killi Killi Beds (or equivalents). From the 
uranium drilling completed to date by the Company, 
most of the Gardiner Sandstone cover is less than 
100m deep, meaning significant high-grade gold 
mineralisation intersected below the cover rocks  
could be economic. 

In addition, several regional-scale west north-west 
trending faults transect the area, similar to the 
Trans-Tanami Faults which are known to control 
mineralisation at the Callie deposit. 

These facts make for compelling reasons 
to consider the project area to be highly 
prospective for gold.

A significant gold exploration program has been 
proposed for 2011, which will be focused on  
The Don-Venus prospect areas (E80/3275) but  
will also include a more regional assessment of  
the gold potential within the project area  
including a detailed historical data compilation.
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Exploration Update
During the uranium drilling program in November 
2011 at the Don prospect, visible gold was identified  
in drillhole GR001 over a two metre interval from within 
the Killi Killi Beds. As a result, all intervals within the Killi 
Killi Beds were assayed for gold. The most encouraging 
results have come from GR001 with 2m (36-38m) 
@1.74ppm Au, which occurs within an anomalous  
zone of 4m (36-40m) @ 0.95ppm Au. 

This mineralisation is in proximity to the interpreted 
position of The Don fault system, which can be traced 
from the historical drillhole BIR001(reported as 0.44m  
@ 1.7ppm Au) to the west north-west for 1.5km.  
The 2010 RC Drill traverses are over 300m apart,  
thus follow-up drilling will be required in 2011 to  
test the area around GR001 and specifically  
targeting The Don Fault. 

In 2011, soil geochemical results from samples taken 
near The Don and Venus prospects at the Gardner 
Range JV have returned highly encouraging results.  
An area of approximately 4km by 1.3km, to the  
south-east of the Don prospect, was soil sampled  
on a 200m x 50m grid. 

The results indicate several areas of gold anomalism 
with assays up to 228ppb Au. One anomaly lies 
immediately to the east of the historic Venus prospect, 
and extends semi-continuously for 1.2km in an east-
west orientation. The other anomalous area lies 
approximately 1.2km to the north-east of Venus, 
extends discontinuously over 1.3km in an approximate 
east-west orientation and is open to the east.
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Phosphate Projects
Epenarra Project - NT
(Northern Minerals 100%)

The Epenarra Project area lies approximately  
150km east and south-east of Tennant Creek.  
Access to the project area is via the Barkly Highway 
and local pastoral tracks. The project is in reasonable 
proximity to existing rail and road infrastructure.

The Epenarra Project comprises ten licenses (EL27027, 
EL26818, EL26775, EL26776, EL27085, ELA27555, 
EL27554, EL27636, ELA27635 and EL27382) which 
cover an aggregate area of 5,756km2. The Epenarra 
phosphate project is within close proximity and shares 
the same geological setting as the Wonarah deposit, 
which is Australia’s largest undeveloped phosphate 
resource. 

During 2010/11 exploration work was limited  
to reconnaissance geological mapping of the  
project area.

Amadeus Basin Project - NT
(Northern Minerals 100%)

The Amadeus Basin phosphate project is located 
approximately 60km east of Alice Springs and within 
close proximity to existing rail and road infrastructure.

The Amadeus Basin Project comprises six granted 
licenses (EL26920, EL27016, EL27017, EL27018, 
EL27019 and EL27020) and two tenement applications 
(ELA28530 & ELA28531) which cover an aggregate area 
of 1,445km2 and are situated approximately 60km east 
of Alice Springs in the Northern Territory. 

The tenements host 84km strike length of the Early 
Cambrian Todd River Dolomite which is confined to the 
eastern portion of the Amadeus Basin and considered 
to be the most prospective unit for hosting phosphate 
mineralisation.

Work on the project during 2010/11 was confined  
to reconnaissance geological mapping, and rock  
chip sampling.

Base Metals & Nickel
Wallal Project - WA
(Northern Minerals 100%)

Northern Minerals has one granted exploration  
licence at the Wallal Project, which covers  
approximately 57km2 located 140km east of Port 
Hedland. The project area is at the south-western 
margin of the Canning Sedimentary Basin. During 
2010/11 two tenements in the Wallal Project  
(E45/2782 and 2783) were relinquished as part  
of a tenement rationalisation strategy.

Exploration Update
In late 2010 a ground-based Moving Loop 
Electromagnetic (MLEM) survey was completed on 
E45/2815 over part of a basement conductor identified 
by an Airborne EM (AEM) survey in 2007. The MLEM 
survey has validated responses from the AEM survey 
data, indicating either a flat-lying conductor or a thick, 
moderately conductive body of limited depth extent. 
Modelling and inversions have indicated that the source 
depth is within 100m to 200m of the surface.

Although the conductor is obscured by Mesozoic-aged 
Canning Basin sediments, this area has some base metal 
and manganese potential, with analysis of regional  
data highlighting the number of manganese deposits  
in the region. 

Other Projects
review of operations30

re
vi

ew
 o

f 
o

p
er

at
io

n
s 

O
th

er
 P

ro
je

ct
s

F
or

 p
er

so
na

l u
se

 o
nl

y



31NORTHERN MINERALS   |   ANNUAL REPORT 2011

A short RC drilling program (4-6 holes for 800m) is 
proposed to test the AEM/MLEM conductor in late 2011.

Yarawindah Project –- Nickel
(Northern Minerals – 100%)

The Yarawindah Project was acquired from Ferrum 
Crescent (“Ferrum”) in October 2010 as part of the 
agreement to acquire Ferrum’s Australian landholdings. 
The project is located 135km north north-east of Perth 
and has been explored since the mid 1970s for base 
metals, gold and PGE. The tenements overlie mafic and 
ultramafic rocks of the Archean, Jimperding Igneous 
Complex. It is at an advanced stage of exploration with 
a large geological and geophysical database to assist 
in planning ongoing evaluation. It contains an Inferred 
Mineral Resource of 2.7Mt at 0.9 g/t Pt plus Pd at a cut 
off grade of 0.5 g/t Pt +Pd.

Airborne geophysics and geochemical surveys have 
defined areas of interest outside the main zone where 
further evaluation is warranted. The envelope of 
anomalous supergene PGE mineralisation has been 
extended by the most recent exploration and requires 
further analysis.

Browns Range Project -– Nickel

(Northern Minerals -– 100%)

During the 2010 REE exploration program at Browns 
Range, the nickel sulphide potential of the area was 
highlighted. An assessment of historical exploration data 
indicated that the drilling carried out by PNC Exploration 
in the 1980s over magnetic highs, intersected several 
ultramafic intrusions in the project area. In a region with 
non-magnetic or weakly magnetic sedimentary units, 
it is likely that all the magnetic highs within the Browns 
Range area are related to mafic-ultramafic intrusions.

Despite field checking of most of the magnetic 
anomalies within Browns Range tenements no outcrops 
of ultramafics were found as sand cover is widespread 
away from the hills and many anomalies are covered 
by arkoses. PNC drilling showed that ultramafics are 
present a few metres below the surface and correlate 
well with magnetic highs. Preliminary interpretation 
of the VTEM data has identified several interesting 

anomalies which are associated with magnetic highs. 
As the geology is poorly known, it is possible that some 
of the conductors are related to graphite occurrences 
rather than sulphides, but most of these anomalies 
require further investigation.

Shallow RAB/Aircore drilling of the coincident VTEM 
anomalies and magnetic highs will be carried out in 
2011/12 to assess the potential for nickel sulphide 
mineralisation.

Kurundi Project –- Tungsten
(Northern Minerals 100%)

The Kurundi Project is located in the NT about  
110km south-east of Tennant Creek. It is centred  
on the Mosquito Creek Tungsten Field which has a 
production history that dates back to the early 1950s. 
Tungsten mineralisation, dominantly occurring as 
scheelite, is associated with the Hill of Leaders Granite 
and was initially exploited on a small scale in the 1950s. 

Tungsten mineralisation has been shown to extend 
for several hundred metres away from the historical 
workings and novel geochemical sampling methods 
have been successful in delineating anomalies. There 
may be some potential for an alluvial style resource 
existing in the detrital material shed from the main 
workings. Further drilling is recommended to test for 
sources of primary mineralisation in anomalous zones 
away from the workings.
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safety, environment, 
people, community32

Safety
Northern Minerals is committed to the well-being of its 
employees, contractors and the communities in which it 
operates. The goal is to have an injury-free work place 
for all employees and contractors. During 2010/11,  
the Company is pleased to report it achieved this with 
no lost time injuries recorded.

To maintain its high safety performance, the Company 
has implemented a thorough training and induction 
program for both employees and contractors.  
All employees are trained in radiation management 
to ensure best practice in the safe management of 
exploration activities involving radioactive material  
at both the Gardiner-Tanami Project and the Browns 
Range Project. Northern Minerals also ensures that 
employees on site have adequate first aid training.

Environment
Northern Minerals ensures all operational activities  
are compliant with all statutory regulations and licence 
conditions. Its exploration activities are managed within 
an Environmental Management Plan (EMP) which is 
developed for each project. During late 2010/11, the 
Company engaged an independent environmental 
consultant to review existing practices and undertake 
site audits to ensure it is adhering to the policies and 
procedures set out in the EMP.

People
People are the Company’s number one asset,  
and during the year it has significantly expanded its 
operational team in line with the increase in exploration 
activities and the success to date. To support its growth, 
the Company is focussed on providing a working 
environment with a positive culture, which provides 
opportunities to employees to learn, develop and  
enjoy their work life. 

Northern Minerals also recognises the importance 
of having a work environment that encourages 
high performance, both at a team and individual 
level. The Company has developed a structured 
performance review process which is closely aligned 
with the business plan. This review process measures 
performance against established key performance 
indicators, which captures both Company and individual 
performance, and is supported by a program which 
recognises and rewards high performance.

In 2010/11, the Company’s employees and contractors 
have made outstanding contributions at all levels, and 
this has been reflected in the overall achievements of 
the Company as outlined in this annual report.

Community
Northern Minerals has established strong relationships 
with the local communities within close proximity 
to its exploration sites. The Company is focussed on 
employing local community members as part of is 
exploration operations wherever possible. In 2010/11, 
it employed three field assistants from the local 
community at the Browns Range and Gardiner-Tanami 
projects. This process allows the local community to be 
directly involved in the project, and provides a better 
local understanding of Northern Minerals exploration 
program and strategy.

The Company is committed to ensuring local 
communities are kept well informed and participate in 
the development of its projects. Northern Minerals has 
an ongoing community engagement program in place 
which will continue to be expanded as its exploration 
activities increase. 
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board of 
directors33

Kevin Schultz - Non-executive Chairman (appointed 22 June 2006)

Mr Schultz, a geologist and mining engineer from the Western Australia School of Mines, 
and a Fellow of the Australasian Institute of Mining and Metallurgy (Chartered Professional), 
has extensive experience in mining and mineral exploration management. His experience 
ranges across a variety of mineral commodities including gold, iron ore and uranium. 

George Bauk -– Managing Director / CEO (appointed 2 March 2010)

Mr Bauk has more than 20 years experience in the resources sector, having worked in both 
mining operational and corporate roles globally with a variety of companies including WMC 
Resources, Arafura Resources and most recently, from 2006 to 2009, Indago Resources 
(formerly Western Metals) as Managing Director. He has broad experience in the resource 
sector, including specific involvement in uranium and rare earths. 

Dudley John Kingsnorth –- Non-executive Director (appointed 8 April 2011)

Mr Kingsnorth is an international leader in REE, with more than 20 years experience in the 
development, evaluation and marketing of Rare Earth Projects. Prior to his appointment as a 
Director, he had been consulting to Northern Minerals on the development of its REE projects  
in northern Australia. Mr. Kingsnorth’s REE experience includes Managing Director of IMCOA, 
and editor for the last three Roskill REE Reports. 

Adrian Christopher Griffin -– Non-executive Director (appointed on 22 June 2006)

Mr Griffin is an Australian trained mining professional with exposure to metal mining and 
processing throughout the world. Mr Griffin has been involved in the development of 
extraction technology and was a pioneer of the WA lateritic nickel processing industry.  
He specialises in mine management and production. 

Colin James McCavana -– Non-executive Director (appointed on 22 June 2006)

Mr McCavana has more than 30 years of management experience worldwide in the 
earthworks, construction and mining industries. Much of this has been related to acquisition, 
development and operation of mining and mineral recovery projects. Mr McCavana is a 
Fellow of the Australian Institute of Company Directors and a Member of the Australasian 
Institute of Mining and Metallurgy. 
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Information that relates to exploration results has been compiled by the Company and is based on information 
provided by Robin Wilson, a employee of Northern Minerals who is a member of the Australasian Institute of 
Mining and Metallurgy. All information of this type is expressed in terms of the 2004 edition of the “Australasian 
Code for Reporting of Exploration Results, Mineral Resources and Ore Reserves”. 

Robin Wilson has sufficient experience which is relevant to the style of mineralisation and type of deposit under 
consideration and to the activity which he is undertaking to qualify as a competent person as defined in the 
2004 edition of the “Australasian Code for Reporting of Exploration Results, Mineral Resources and Ore Reserves”. 
Mr Wilson consents to the inclusion in the report of the matters based on his information in the form and 
context in which it appears.

Competent Persons Statement
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TENEMENT SCHEDULE

SUB-PROJECT TENEMENT_ID STATE STATUS INTEREST
Gardiner-Tanami
Gardiner Range E 80/3404 WA granted 100%
Gardiner Range E 80/3405 WA granted 100%
Gardiner Range E 80/3414 WA granted 100%
Gardiner Range E 80/3530 WA granted 100%
Gardiner Range E 80/3539 WA granted 100%
Gardiner Range E80/3914 WA granted 100%
Gardiner Range E80/3915 WA granted 100%
Gardiner Range E80/3681 WA granted 100%
Gardiner Range E80/3682 WA granted 100%
Gardiner Range E80/4214 WA granted 100%
Gardiner Range E80/4213 WA granted 100%
Gardiner Range E80/4242 WA granted 100%
Suplejack EL23934 NT granted 100%
Suplejack EL24166 NT granted 100%
Suplejack EL24178 NT granted 100%
Suplejack EL27368 NT granted 100%
Tanami EL25009 NT application 100%
Tanami EL24849 NT moratorium 100%
Tanami EL24935 NT moratorium 100%
Tanami EL25171 NT application 100%
Tanami EL24193 NT application 100%
Tanami EL23932 NT application 100%
Tanami EL24174 NT application 100%
Tanami EL24177 NT application 100%
Ware Range EL26498 NT application 100%
Ware Range EL26541 NT application 100%
Pargee EL27367 NT application 100%
Browns Range EL24941 NT moratorium 100%
Ware Range EL24947 NT moratorium 100%
Ware Range EL25003 NT moratorium 100%
Ware Range EL25004 NT moratorium 100%
Tanami EL25172 NT moratorium 100%
Ware Range EL24179 NT moratorium 100%
Tanami EL23933 NT moratorium 100%
Manhattan Gardner Range JV
Gardner Range E80/1735 WA granted 60%
Gardner Range E80/3275 WA granted 60%
Gardner Range E80/3817 WA granted 60%
Gardner Range E80/4081 WA granted 60%
Denison Range E80/3274 WA expired Earning 60%
Browns Range
Browns Range E80/3548 WA granted 100%
Browns Range E 80/3547 WA granted 100%
Browns Range E80/4393 WA granted 100%
Browns Range E80/4479 WA application 100%
John Galt
John Galt E80/4298 WA granted Option Agreement (100%)
Kurundi
Kurundi EL23937 NT granted 100%
Kurundi EL24995 NT granted 100%
Munadgee MCC968 NT granted Option Agreement (95%)
Wallal
Wallal E45/2815 WA granted 100%
Wallal E45/2782 WA granted 100%
Epenarra
Epenarra 1 EL26775 NT granted 100%
Epenarra 2 EL26776 NT granted 100%
Epenarra 3 EL26818 NT granted 100%
Epenarra 4 EL27085 NT granted 100%
Tennant Creek EL27072 NT granted 100%
Barkly 1 EL27382 NT granted 100%
Epenarra 6 EL27554 NT granted 100%
Epenarra 7 EL27555 NT application 100%
Barkly 2 EL27635 NT granted 100%
Barkly 3 EL27636 NT granted 100%
Amadeus Basin
Ross River 1 EL26920 NT granted 100%
Ross River 3 EL27016 NT granted 100%
Ross River 4 EL27017 NT granted 100%
Ross River 5 EL27018 NT granted 100%
Ross River 6 EL27019 NT granted 100%
Ross River 7 EL27020 NT granted 100%
Ross River 8 EL28530 NT granted 100%
Ross Rover 9 EL28531 NT granted 100%
Rabbit Flats
Rabbit Flats 1 EL25157 NT application 100%
Rabbit Flats 2 EL25158 NT application 100%
Rabbit Flats 3 EL25159 NT application 100%
Rabbit Flats 4 EL25160 NT application 100%
Rabbit Flats 5 EL23935 NT application 100%
Yarrawindah
Yarawindah North E70/2923 WA granted 100%
Yarawindah South E70/2914 WA granted 100%
Yarawindah E70/3080 WA granted 80%
Yarawindah West E70/2924 WA granted 100%
Yarawindah West E70/2925 WA granted 100%
Windsor
Windsor E58/361 WA granted 100%
Bulla
Newleyine E70/2720 WA granted 100% Non iron ore rights
Mortlock E70/2719 WA granted 100% Non iron ore rights
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Unit 10, Level 2  
12-14 Thelma Street 

West Perth WA 6005

Telephone: +61 8 9481 2344 
Facsimile: +61 8 9481 5929 

Email: info@northernminerals.com.au 
Website: www.northernminerals.com.au

ABN 61 119 966 353
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