ABN 91 124 752 745

ASX Announcement

ASX Code: GBZ

22 November 2012

Scoping Study Confirms Strong Commercial
Opportunity at GBM’s Milo IOCG-REE Project
•
•
•

•
•

Scoping study confirms a positive and robust economic outcome.
Supports a decision to progress to pre-feasibility stage and to maintain
ongoing exploration of the Milo ore body.
Long Term Base Case indicates a net cash flow of $701 million over an 11 year
mine life. Upside Case has a net cash flow of $1,160 million over the same
mine life.
Large scale, low cost conventional open cut mining with low stripping ratio.
Significant exploration upside with strong opportunity to improve on
economics through ongoing exploration and mineral recoveries.

•

Milo shown to be a multi-element deposit capable of producing saleable mineral
products by conventional means including rare earth oxides, copper concentrate,
phosphate and uranium.

•

Maiden Milo inferred resource of 88 Mt containing 97,000 tonnes of Copper
and 14 million lbs of Uranium Oxide, adding significantly to Milo’s value.

•

High value rare earth elements identified as likely to be in critical undersupply
comprise 24% of the Total Rare Earth Elements and Yttrium Oxide (TREEYO’s)
identified to date.
GBM to investigate development funding opportunities

•

Australian resources company GBM Resources Limited (ASX:GBZ) (“GBM” or “the Company”) is
pleased to report the outcomes from its recently completed Scoping Study of the 100% owned
Milo IOCG- TREEYO project in the North West Queensland Mineral Province.
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The in-depth study highlighted that Milo has the potential to become a mid-tier producer of
rare earth oxide products with key credits for copper, phosphate and uranium.
Average annual production of key commodities is estimated to be: 3,500 t of TREEYO
products, 5,300 t of copper, 173,000 t of phosphate P 2 0 5 (35%) and 927,000 lbs. of uranium
U3O8.
Uranium is a significant credit for the Milo Project, and the recent announcement by the
Queensland Government that it is moving to allow the recommencement of uranium mining in
that State is very significant for the project. The Milo inferred resource contains over 14 Mlbs
of U 3 O 8 making it one of the largest undeveloped uranium deposits in Queensland.
The scoping study has demonstrated clearly that development of the Milo deposit has potential
to create significant returns for shareholders. However, this scoping study should be viewed as
the “stage 1” scenario for Milo. There remains significant upside at Milo as it is at an early point
in its exploration cycle and the project has strong potential for further significant resource
growth and also for delineation of higher grade zones with infill drilling.
Commenting on the Scoping Study results, GBM Resources Managing Director Peter Thompson
said this was a major milestone for the Company and the Milo Project.
“This is a very pleasing result for GBM Resources and its shareholders. This is a very robust
Scoping Study based on many months of in-depth study and analysis by the GBM team
supported by a group of highly qualified external consultants.
Both the Long Term Base Case and the Upside Case confirm Milo as a potentially technically and
financially viable project forecast to have very strong operating margins that should deliver
significant cash flow over an initial 11 year mine life.
The exciting thing is that we have achieved the significant milestones of unveiling the potential
for a commercially strong, large tonnage project in just 18 months - and we still have so much
exploration upside at Milo.”
The Scoping Study was completed by independent consultant Mining One Pty Ltd, supported
by Geomodelling Ltd in completing a resource estimation and Core Resources Pty Ltd in
developing a potential processing flow sheet, along with costs and recoveries based on the
metallurgical test work to date.

Based on the multi element resource the project will have a mine life in excess of ten years.
The financial model key performance indicators (pre-tax) of the project are summarised in the
table below.
Project KPIs

Long Term
Base Case
$702

Upside Case*

Payback (undiscounted) in years

4.4

2.9

Operating Margin (EBIT/ Revenue)
Operating Cost/ Revenue

33%
67%

38%
62%

Model Differences:
ImprovedTREEYO plant recoveries

60%

70%

$75/kg

$75/kg

.90

.90

Net Cash after capital (undiscounted) ($M)

TREEYO Price
AUD:USD

$1,160

* Upside Case – shows the financial affect improving recoveries of TREEYO from 60% to
70%. All other inputs remain unchanged.

A mining schedule was developed based on a crushing rate of 10 Mtpa. This incorporates a
Heavy Medium Plant resulting in 6 Mtpa passing through a treatment circuit producing rare
earths, copper, phosphate rock and uranium. The concentrate products will be railed to
Townsville where the rare earths concentrates will be further processed to produce Rare Earth
Oxide products.
At this stage, social and economic studies have not been undertaken however the Long Term
Base Case could deliver over $240M in company taxes and have an estimated site workforce of
400 with a further 110 people based in Townsville.
Capital is based on a 100% company owned and owner operator development. (No external
outsourcing of capital). Start-up capital totals $792 M covering: Concentrator and Rare Earth
Oxide plant capital costs of $656M, Mining fleet $99M and Infrastructure $37M. Other capital
spread over the Life of Mine, includes Tailings Dam $60M, $52M for sustaining capital and
$41M for closure capital (rehabilitation).

Key LOM Production Profile
38,000 tonnes of TREEYO

Price Assumptions
US Dollar
$75/kg

Revenue
AUD M
3,185

Metallurgical
Recoveries
60%

58,000 tonnes of Cu

$4/lb

825*

75%

10.2 million lbs of U 3 O 8

$50/lb

395

90%

1.9 million tonnes P 2 0 5
$200/t
399
75%
Table: Long Term Base Case - Key Life of mine parameters.*Includes other metal credits.
Revenue Note:

TREEYO product range set flat at US$75/kg for the 11 year life of the mine. The
3 year rolling average for GBM’s TREEYO is $96/kg. Over the last two years the
basket price range has recorded between $65/kg and $280/kg. Long term US
dollar at 90 cents and conservative 60% recovery. 24% of the REE resource is
deemed to be in critical undersupply by the US Dept. Energy (Dec 2011: Critical
Materials Strategy,P4) and accounts for 70% of theTREEYO value in the resource.
Hence this provides a robust outlook for medium to long term for a positive
pricing impact.


Copper, phosphate and uranium in the medium to long term have a positive
price outlook. These commodities potentially provide a natual price hedge. For
example a $75 /lb U 3 O 8 adds approximately $230M to the revenue line.

The scoping study has confirmed MILO’s economic and
development potential and justifies further investment.

Next Steps and Opportunity:
Commence Pre-Feasibility study (PFS) in 2013 and secure funding through a JV
partner or alternative means.
 Key areas of development include;
o Metallurgical test work coveringTREEYO products, larger scale
testing and piloting to validate flowsheet and process design.
o Upgrade Inferred Resource to Indicated.
o Complete geotechnical and infrastructure studies to support the
operation.
o Commence engagement with traditional landholders, pastoralists,
community and other stakeholders including local and state
government.
 Opportunities:
o Mine Life:
Potential increase in resource base. Milo deposit has significant
potential to grow. The study is based on a 31 hole (11,000m)
resource, which is very early in the exploration phase. Significant
sections of the top 150m of the resource outline has not been
included as ore within the open cut design due to limited drilling
and has the potential to materially increase the known resource.
(Refer Mineral Resource section page 11)


The Milo Resource is over a kilometre long and remains open in
all directions.There are now 3 additional separate mineralised
zones to be drilled within the Milo area - which is part of an
extensive mineralising system.
o

Test work to achieve:
Reduced TREEYO operating costs.
Reduced Plant capital through flow sheet improvements.
ImprovedTREEYO recoveries >60%.

o

Capital:
Reduced start-up capital through outsourcing ie mining and
infrastructure.

Figure:Milo Location in Queenslands North West Mineral Province
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The Scoping Study by its nature provides preliminary estimates that are not as reliable or
certain as a Pre-feasibility or Feasibility study outcomes. The estimates used in the scoping
study are subject to completion of resource drill out and more comprehensive studies that
include, detailed mine designs, metallurgical testwork, site construction and detailed capital
and operating cost analysis. The scoping study is designed to +/- 40% level of accuracy.
The Scoping Study findings are not future revenue or operating forecasts. The study is intended
to give shareholders and investors an indication of the scope and magnitude of the Milo Project.

SCOPING STUDY SUMMARY:
Introduction
Mining One Pty Ltd was commissioned by GBM Resources (GBM) to conduct a Scoping Study
(targeting ±40% accuracy) for the Milo Deposit (Milo), which forms part of the Brightlands
tenement area located some 20 km east of Cloncurry, on the Barkly Highway in Central
Queensland, Australia.
The study assumes the extraction method to be conventional open pit mining, with onsite
processing facilities producing rare earth elements (REE), copper (Cu) and phosphate rock
(P 2 O 5 ) concentrates with relatively minor quantities of silver (Ag) and gold (Au) bullion. The
concentrates are to be trucked to Mt. Isa and railed to Townsville for shipment. The rare earth
concentrates will be further processed to produce RE Oxide products. The payable
commodities considered are a suite of rare earth elements, copper, gold, silver, molybdenum
(Mo), uranium (U) and phosphate rock.
Geomodelling Ltd. was contracted by GBM to generate a block model resource estimate for the
deposit.
Core Resources Pty Ltd was contracted to develop a potential processing flow sheet, and
calculate costs and recoveries based on metallurgical test work conducted to date. The flow
sheet essentially consists of a single rare earth / appatite (phosphate) processing stream with a
separate flotation circuit to produce a copper concentrate containing copper, gold, silver,
molybdenum and a separate uranium product. The conceptual flow sheet includes
downstream rare earth separation for upgrading the rare earth concentrate into separate rare
earth oxides or a mixed rare earth oxide.

MINERAL RESOURCE:
Highlights:
 Inferred TREEYO Resource of 176 Mt containing a 108,000 t Rare
Earth Oxide Resource. Resource up to 200m wide and continuous
for over 1,000m – and still open.
 Over 24% of the TREEYO Resource comprises elements considered
to be in undersupply for the medium to long term (Neodymium,
Yttrium, Dysprosium and Europium).
 Maiden Milo copper Inferred resource is 88 Mt containing 97 Kt
of Copper and 14 Mlbs of Uranium oxide, which adds significantly
to Milo’s economic potential.

Figure; Oblique view of the Milo CuEq resource model and the wireframe of the potential open pit.
(North and south grid spacing is 500 metres and vertical grid is 200 m)

Figure; Oblique view of the Milo REEY resource and the wireframe of the potential open pit. (North
and south grid spacing is 500 metres and vertical grid is 200 m)

GBM has completed an updated Mineral Resource estimate for the Milo Project which has formed
the basis for mining studies and production profiles developed for this scoping study.
This estimate was developed using data from 31 holes drilled in a roughly 100m by 50m grid pattern.
These holes total 11,572m, comprising 3,503m of RC drilling and 8,069m of DD drilling. 9,878m was
sampled at largely 1 metre intervals and assayed for a comprehensive suite of elements.
All samples were assayed for a 30 element suite (inclusive of all the non REE elements modelled) by
ICP-OES following either a four acid or aqua regia digest of a 0.5g sub-sample. Samples returning
greater than 1.0% Cu were re-analysed for Cu by aqua regia digest with ICP-AES finish (OG46). The
REE analyses were carried out by ICP-AES / ICP-MS following four acid digest of a 0.25g sub-sample
(ME-MS61r). Pulps from all samples were assayed by ALS in Brisbane for gold by fire assay with an
AAS analysis of a 25g sub-sample (Au-AA25).
Grade estimation was constrained by a high grade polymetallic mineralisation domain and a TREEYO
mineralisation domain using hard boundaries.
The Milo project is a large IOCG breccia style deposit with aTREEYO enriched halo. Base and precious
metal (Cu-Au-Ag-Mo-Co-U) mineralisation occurs as moderate to steeply east dipping, sulphide rich,
breccia zones striking north – south. The mineralogy of this domain includes massive to semimassive pyrite with lesser amounts of (in order of abundance) pyrrhotite, chalcopyrite and
sphalerite. The sulphide rich zone forms a large, well defined body up to 200 metres wide. Economic
base – precious metal grades are variable within the sulphide rich zone.
A zone ofT REEYO-P 2O 5 enrichment encloses and forms a halo to the base metal mineralisation. The
REE zone occurs as a moderate to steeply east dipping, north – south striking zone with a width of
100m to 200m. This zone is very continuous at low grades (<200 ppm TREE) and has a simple shape.
Rare Earth Resource
The TREEYO (total rare earth elements and yttrium as oxides) and phosphate (P 2O 5) resource above
a 300ppm TREEYO cutoff is estimated as 176 Mt at 620ppm TREEYO and 0.75% P 2O 5.
cutoff tonnes TREEYO
(TREEYO (Mt) (ppm, t)
ppm)
Grades
Contained Metal

300

176

LREEO
Nd2O3 Pr2O3
(ppm, t) (ppm, t)

P2O5
(%, t)

CeO2
(ppm, t)

La2O3
(ppm, t)

620

0.75

260

150

80

108,000

1,330,000

46,140

26,460

13,850

Sm2O3 Eu2O3
(ppm, t) (ppm, t)

Gd2O3 Y2O3
(ppm, t) (ppm, t)

24

12

4

10

52

4,230

2,170

710

1,780

9,150

HREEY
Dy2O3 Er2O3
(ppm, t) (ppm, t)

8
1,480

5
850

Table: Milo Inferred TREEYO resource, at a 300ppm TREEYO cutoff. Red designates elements assessed
as being in critical supply by the US Dept. of Energy, Dec 2011: Critical Materials Strategy, P4.

Others
(ppm, t)

9
1,620

Graphs demonstrating the behaviour resource grade (left) and tonnage (right), against cut-off
grade for the TREEYO Resource.

Pie Graphs: RE Oxides identified as likely to be in critical undersupply comprise 24% of the
TREEYO resource by weight and represent over three quarters of the relative value of the
mineralisation.
Copper Equivalent Resource
Largely overlapping the TREEYO resource is an inferred copper resource estimated at a 0.1% copper
equivalent cutoff as 88 Mt at 0.11% Cu, 0.04 g/t Au, 1.6 g/t Ag, 65ppm Mo, 130ppm Co and 60ppm
U, containing 300Kt of CuEq metal.
cutoff
(CuEQ %)
Resource
Contained Metal

0.10

tonnes
(Mt)
88.4

CuEQ
(%, t)
0.34
301,000

Au
( ppm, ozs)
0.04
126,000

Cu
(ppm, t)
1090
96,500

Ag
( ppm, ozs)
1.63
4,638,000

Mo
ppm/ t)
65
5,700

Co
(ppm/t)
130
11,700

U3O8
(ppm/Mlbs)
72
14.0

Table: Inferred copper equivalent resource (above 0.1% copper equivalent).
This resource remains open at depth and along strike. In addition geochemical surveys recently
reported by GBM (17th July 2012) confirm the existence of a number of additional targets in the Milo
area with similar geochemical signatures. In the case of the Milo West target, the geochemical

response is more intense than the Milo area itself. These anomalies represent high priority targets
for future exploration.
Significant exploration upside remains with easily drilled, near surface up-dip targets within the
scoping study pit design. This target has the potential to significantly enhance the pit economics. In
addition the mineralisation is open along strike to the north and south and at depth. The unestimated part of the low grade domain within scoping study pit optimisation models is between
12.3 Mt and 23.0 Mt. Based on the inferred resource, 60% of this material will be above the 300ppm
TREEYO cutoff grade. Based on the average grade of the resource a grade of between 300 and 900
ppm TREEYO is considered a reasonable target range. It is possible that surface enrichment may
occur as is observed at other REE deposits, however there is no evidence to support this at Milo. This
is an exploration target estimate*3 based on estimated block tonnages within an mineralised domain
outline and with surface geochemistry and observed geology supporting the continuation of
mineralisation through these blocks to surface.

Graphs demonstrating the behaviour of resource tonnage (left) and resource grade (right),
against cut-off grade for the copper equivalent resource.
The resource has been reported for Cu, Au, Ag, Mo, Co and U 3 O 8 , in line with previously
reported copper equivalents (uranium has been estimated as U in previous drillhole estimates
and as uranium oxide in the resource).

The contribution of elements to the overall Milo Inferred resource is demonstrated in the pie
charts above. On the left the contribution by weight and on the right the relative value of the
contained metals. Phosphate has been excluded to provide a clearer picture in respect of other
metals. Clearly Copper and TREEYO are the most significant by abundance. In terms of relative
value TREEYO is extremely important with copper and uranium the next most significant
contributors of potential value to the project.

INPUT PARAMETERS AND KPI’s SUMMARY:
Operating Parameter

Unit

Value

$/t Mined

~3.10

Additional Ore Mining Cost

$/t processed

1

Grade Control Cost

$/t processed

0.3

General and Administration

$/t processed

1

Processing Cost

$/t processed

13.52

Incremental Copper Circuit - Processing Cost

$/t processed

3

Concentrate Selling Cost TREEYO (Freight)

$/t concentrate

50

Concentrate Selling Cost All Other (Freight)

$/t concentrate

80

TREE Con. Treatment Cost

$/t concentrate

500

Copper Concentrate Treatment Cost

$/t concentrate

65

$/lb copper

0.065

Rare Earths Recovery

%

60

Copper Recovery – % of Copper Flotation Circuit

%

75

Gold Recovery (Bullion) – % of Copper Flotation Circuit

%

40

Gold Recovery (Copper Concentrate) – % of Copper Flotation Circuit

%

12

Silver Recovery (Bullion) – % of Copper Flotation Circuit

%

40

Silver Recovery (Copper Concentrate) – % of Copper Flotation Circuit

%

12

Molybdenum Recovery – % of Copper Flotation Circuit

%

80

Uranium Recovery – % of Copper Flotation Circuit

%

90

Phosphate Rock Recovery (P 2 O 5 )

%

75

Rare Earths Concentrate Grade ( TREEYO)

%

5

Copper Concentrate Grade (Cu)

%

25

Phosphate Rock Concentrate Grade (P 2 O 5 )

%

35

Payable Rare Earth Metal - % of Rare Earth Concentrate Metal

%

100

Payable Copper Metal - % of Copper Concentrate Metal

%

96

Payable Molybdenum Metal - % of Mo Metal in Molybdenum Concentrate

%

80

Payable Uranium Metal - % of U Metal in Uranium Concentrate

%

70

Payable Gold - % of Au Metal in Copper Concentrate

%

100

Payable Silver - % of Ag Metal in Copper Concentrate

%

100

Payable Phosphate Rock (35% P 2 O 5 )

%

100

Costs
Mining Cost (Average & Excludes Ownership Cost)

Copper Concentrate Refining Cost – $/lb of payable copper

Recoveries

Target Concentrate Specification

Payable Concentrate Metal

.

METALLURGICAL PROCESSES:
Core Resources Pty Ltd has developed a potential processing flow sheet, and estimated costs
and recoveries based on metallurgical test work conducted to date. The test work completed to
date supports the concentrator process flow sheet that has been developed and costed for this
study. The flow sheet essentially consists of a single rare earth/apatite (phosphate) processing
stream with a separate flotation circuit to produce a copper concentrate containing payable,
copper, gold, silver, molybdenum and uranium. A high level review of existing capital and
operating cost data on rare earth leach and refining projects was conducted to understand the
opportunity to move further downstream in the processing flow sheet to produce higher value
products.

Figure; Proposed Process flow chart for Milo.

The conceptual flow sheet above was developed to process GBM’s Milo IOCG -T REEYO
resources at a rate of 10 million tonnes per annum. The proposed flow sheet envisages the
recovery of five mineral rich concentrates, a copper/gold concentrate, a molybdenum
concentrate, an apatite concentrate, a rare earth concentrate and a uranium rich precipitate
along with gold/silver bullion. Whilst cobalt has been separated into the sulphide concentrate,
insufficient work has been completed to include it as a payable concentrate at this stage.
The initial metallurgical process consists of a crushing circuit and Heavy Medium Plant (HMP)
which is expected to reject an estimated 40% of the input tonnes (4 million per annum) and
produce a pre-concentrate for further processing. The pre-concentrate enters the grinding
circuit, which consists of a Primary Ball mill followed by a Secondary Ball mill - with both mills
operating in closed circuit with hydrocyclones. The final grinding circuit product provides a
flotation feed of 80% passing 125 microns.
The product from the grinding circuit gravitates to a conditioning tank where the pulp density is
adjusted to the target density of 35% solids. The copper/gold and molybdenum concentrate

are produced from this flotation circuit and additional leaching is used to produce the gold and
silver bullion product.
The tailing from the copper flotation stage is pumped to a conditioning tank where the pulp
conditions are adjusted and the flotation reagents are added for the apatite flotation stage to
produce the apatite concentrate.
The tailing from the apatite circuit enters the rare earth and magnetite circuit.
High intensity magnetic separation can be used to separate or concentrate weakly magnetic
(para-magnetic) minerals containing rare earth elements.
Rare earth rich cleaner tailings from the apatite flotation circuit, or tailings from the gold
recovery circuit, may enter the magnetitic separation stage also. The magnetic separation
circuit produces the rare earth/magnetite concentrates.
The flow sheet conceptually incorporates REO products, however further work to examine
downstream rare earth separation opportunities for upgrading the rare earth concentrate into
separate rare earth oxides or a mixed rare earth oxide/carbonate is required for the prefeasibility stage of project evaluation.
The initial tailing from the magnetic separation is leached to produce the uranium concentrate.
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MINING:

General Mine Layout
The mining schedule is based on a targeted crushing throughput rate of 10Mtpa resulting in
approximately 6 Mtpa to the flotation circuit. The mining fleet will allow for the provision of a
mining rate of between 25 to 30 Mtpa, while limiting bench advance rates to a maximum of
80m per annum, with cutbacks based on a minimum mining width of approximately 50m.
Three cutbacks have been designed to provide a practical basis to balance the mining fleet. It is
envisaged that a potential stockpiling strategy may add value.
The primary mobile equipment fleet essentially consists of 360t excavators coupled with 180t
payload dump trucks. A bench height of 10m has been assumed to align with the
recommended 20m batter heights. An anticipated 2m blast heave will result in a ‘backhoe’ load
and haul mining configuration conducted on 3 x 4m flitches.
Using the block model and processing parameters provided, Mining One developed a series of
mining parameters assuming owner operated conventional drill and blast, truck and excavator
flitch mining.
Geotechnical domains were outlined based on broad lithology and structural factors. Mining
One derived Mining Rock Mass Ratings (MRMR) from the In-situ Rock Mass Ratings (IRMR) for
each domain, and applied an empirical slope design chart to provide indicative recommended
Inter-Ramp Slope Angles (IRSA). These angles were reduced by a further 2 degrees to
approximate the expected Overall Slope Angle (OSA) after a ramp has been incorporated into
the recommended IRSAs.
Gemcom’s Whittle Four X mining software was used to generate pit optimisation shells which
formed the basis for the selection and design of starter pits and cutbacks, with the ultimate
shell providing a basis for the final pit design. These were further validated by high level
strategic mine schedules to ensure business objectives and mining practicalities were satisfied.

Pit Design Physicals:
Pit Physicals

Unit

Design

OreTonnes
Rare Earth Grade (REE)
Copper Grade
Uranium Grade
Phosphate Rock Grade (P 2 O 5 )
Sulphur Grade
Waste Tonnes
Strip Ratio
Total Tonnes

Mt
ppm
ppm
ppm
%
%
Mt
w/o
Mt

101
632
806
47
0.85
5
129
1.28
230

Ultimate Pit Design

CAPITAL SUMMARY:
Capital costs were estimated based on benchmarked capital infrastructure costs and budget
estimates from Original Equipment Manufacturer Providers (OEM).

Capital Estimate
Capital Items

Unit

Value

Mine Equipment
Explosives Facility
Mining Miscellaneous Capital
Roads
Power Supply
Camp Facilities
Heavy Vehicle Workshop
Office Complex
Heavy Vehicle Wash-down Bay
Fuel Bay
Concentrator Plant
REO Plant ( Townsville)

AUS$ M
AUS$ M
AUS$ M
AUS$ M
AUS$ M
AUS$ M
AUS$ M
AUS$ M
AUS$ M
AUS$ M
AUS$ M
AUS$ M

87
1
11
5
10
10
6
2
1
3
336
320

Total Plant Mine and Infrastructure
Capital

AUS$ M

792

Other capital over the Life of mine includes $60M for Tailings Dam and sustaining Capital of
$52M.The cost estimate for rehabilitation of the site has been prepared using the WA
Department of Mines and Petroleum bond policy (DMP, 2005, 2008). This bond policy has been
used because it addresses the key considerations for closure of the Milo Project. Based on this
policy it is estimated that the closure costs would be approximately $41M.

Abbreviations:
REE(O) Rare Earth Elements(oxides). There are14 rare earth elements; Lanthanum (La), Cerium (Ce),
Praseodymium (Pr), Neodymium (Nd), Samarium (Sm), Europium (Eu), Gadolinium (Gd), Terbium (Tb),
Dysprosium (Dy), Holmium (Ho), Erbium (Er), Thulium (Tm), Ytterbium (Yb), Lutetium (Lu) but excluding
Promethium (Pm).
TREEY(O) Total Rare Earth element and Yttrium (oxides) (Yttrium (Y) is not always considered as a Rare
Earth Element but does have many similar properties
CuEq Copper Equivalent, as defined in Note 1 below.

Reference Notes
1

*

Copper Equivalent calculation represents the total metal value for each metal, multiplied by the
conversion factor, summed and expressed in equivalent copper percentage. These results are
supported by preliminary mining studies and metallurgical test work which indicates these elements may
be recovered to concentrates by conventional processes. While varying amounts of further work is
required for each of the contributing elements, it is considered reasonable to assume that metals
included in the CuEq will be recovered. It should also be noted that current state and federal legislation
may impact any potential future extraction of Uranium. Prices and conversion factors used are
summarised below, rounding errors may occur.
Commodity

Price

copper
gold
cobalt
silver
uranium
molybdenum
2

Units
6836
1212
40000
18
40
38000

US$/t
US$/oz
US$/t
$/oz
US$/lb
US$/t

unit value

unit
68.36
38.97
0.04
0.58
0.08
0.04

US$/%
US$/ppm
US$/ppm
US$/ppm
US$/ppm
US$/ppm

Conversion factor
(unit value/Cu % value)
1.0000
0.5700
0.0006
0.0085
0.0012
0.0006

Intersections quoted are length weighted averages of results for individual sample intervals. Samples
were taken at 1 metre intervals in RC drilling by multistage splitter and generally 1 metre intervals of half
sawn core with maximum of 2 metres for diamond drilling. Analyses were completed by ALS in Mt Isa
for all elements other than gold by ME-MS61r, over limit (>1%) Cu by Cu-OG46 and AU by Au-AA25 in
0
O
0
Brisbane. Holes generally range in declination from 50 to 70 to 225 MGA at Milo. Mineralised zones
are interpreted to dip steeply in the opposite direction, holes are therefore drilled approximately
perpendicular to the interpreted strike of mineralised zones.

*

3

* It should be noted that this is an exploration target only, potential quantity and grade is conceptual in
nature, there has been insufficient exploration to define a Mineral Resource and it is uncertain if further
exploration will result in the determination of a Mineral Resource.
The information in this report that relates to Mineral Resources is based on information compiled by
Kerrin Allwood, who is a Member or Fellow of The Australasian Institute of Mining and Metallurgy. Mr
Allwood is a full-time employee of the Geomodelling Pty. Ltd a New Zealand based consultancy. Mr
Allwood 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 Allwood consents to the inclusion in the report of the matters based
on his information in the form and context in which it appears.

The information in this report that relates to Exploration Results is based on information compiled by Neil
Norris, who is a Member or Fellow of The Australasian Institute of Mining and Metallurgy. Mr Norris is a
full-time employee of the company. Mr Norris 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 Norris consents to the inclusion in the
report of the matters based on his information in the form and context in which it appears.

Forward-Looking Statements
Certain statements made in this announcement, including, without limitation, those concerning the
Scoping Study, contain or comprise certain forward-looking statements regarding GBM Resources
Limited’s exploration operations, economic performance and financial condition. Although GBM believes
that the expectations reflected in such forward-looking statements are reasonable, no assurance can be
given that such expectations will prove to have been correct. Accordingly, results could differ materially
from those set out in the forward-looking statements as a result of, among other factors, changes in
economic and market conditions, success of business and operating initiatives, changes in the
regulatory environment and other government actions, fluctuations in metals prices and exchange rates
and business and operational risk management. GBM undertakes no obligation to update publicly or
release any revisions to these forward-looking statements to reflect events or circumstances after
today's date or to reflect the occurrence of unanticipated events

Milo Mineral Resource Statement: 22nd November 2012
Note that all references to rare earth element (REE) and yttrium (Y) grades are oxide
grades because these elements are the commonly traded as oxides.
The inferred mineral resources at Milo are:
Milo REE Inferred Resource
TREEYO P 2 O 5
Mt
(ppm)
(%)
176
620
0.75
Table 1: Milo REE resource as at 22nd November 2012 (300ppm TREEYO cutoff).
Milo Copper Inferred Resource
U
Co
Mo
Au
Ag Cu equivalent
Mt
Cu (%)
(ppm) (ppm) (ppm) (g/t) (g/t)
(%)
88
0.11
60
130
65
0.04 1.6
0.36
Table 2: Milo Copper resource as at 22nd November 2012 (0.1% Cu equivalent
cutoff).
Cu equivalent has been calculated from Cu, U, Co, Mo, Au and Ag grades assuming
100% of all elements report to the CuEq and using the prices detailed in table 3
below, expected recoveries for individual elements are detailed in the table below.
Element / unit

Price (USD)

Cu USD/t

$6,836

Au USD/oz

$1,212

Ag USD/oz

$18

Mo USD/t

$38,000

Co USD/t

$40,000

U USD/t

$88,160

Table 3: Copper equivalent price assumptions.
The REE and copper resources largely overlap with 82% of the copper resource (by
tonnage) occurring within the REE resource.
This report summarises the rare earth and yttrium oxide (REEYO), copper, uranium,
cobalt, molybdenum, gold and silver resources as at 22nd November 2012 at the Milo
Project, located near Cloncurry in Queensland, Australia. The Milo project is located
within EPM14416 which is 100% owned by GBM Resources Ltd.

Figure 1. Regional geological map of the Cloncurry area showing the location of the
Brightlands project area (red box) covering the Wakeful Syncline and Duck Creek
Anticline in the Eastern Succession of the Mount Isa Block. (Figure from Blenkinsop
et.al.2008 ‘The Crustal Architecture of the Eastern Succession, Mount Isa: The
Influence of inversion’. Precambrian Reesearch163)

Criteria
Drilling
techniques

•
•
•
•

Drill sample
recovery

•
•

Status
Sampling Techniques and Data
Reverse Circulation (RC) and HQ and NQ Diamond Drilling
(DD) has been undertaken from surface to define the
mineralisation.
Most mineralised intercepts are DD as RC drilling has primarily
been used as pre-collars
Downhole surveys have been carried out using Reflex instrument
(digitally recorded compass / inclinometer). Surveys are taken at
20m to 30m intervals down hole.
The presence of significant magnetite has been logged and this
may impact on the reliability of magnetic azimuth readings
Total DD core recovery is high – 98.9%
Within the mineralisation domain DD core is even higher, 99.8%

Logging

•

RC sample mass is acceptable

•

RC chips and DD core are logged digitally using handheld
computers which are then imported into the
Logging uses a set of pre-determined tables for; lithology,
structure, mineralisation, geotech, oxidation and alteration.
Magnetic susceptibility is measured for all core and chips
Core is photographed and stored digitally.
All remaining drill core is stored at the Cloncurry core facility.
RC samples are collected from the cyclone and sub-sampled using
a Jones riffle splitter. A 3-5kg sample is collected for analysis.
DD core is orientated (usually offset 1cm from the structural
orientation line when available) and then half-core samples are
taken using a diamond core saw.
Samples are transported in zip tied bags by courier to ALS Mount
Isa
Upon receipt at the laboratory samples are sorted, barcode tagged for
tracking and weighed. The samples are then oven dried at 110°C.
The entire sample is put through the Jaw Crusher with 70% passing
2mm. The sample is then riffle split and pulverised using an LM5 to
85% passing 75µm. All samples were assayed for a 30 element suite
(inclusive of all the non REE elements modelled) by ICP-OES
following either a four acid or aqua regia digest of a 0.5g sub-sample.
Samples returning greater than 1.0% Cu were re-analysed for Cu by
aqua regia digest with ICP-AES finish (OG46). The REE analyses
were carried out by ICP-AES / ICP-MS following four acid digest of
a 0.25g sub-sample (ME-MS61r). Pulps from all samples were
assayed by ALS in Brisbane for gold by fire assay with an AAS
analysis of a 25g sub-sample (Au-AA25).

•

Sub-sampling
techniques
and sample
preparation

•
•
•
•
•
•
•

Quality of
assay data
and
laboratory
tests

•
•

•
•
•
•

Verification
of sampling
and assaying

•
•
•

Limited certified reference materials (standards) used
Field duplicates (quarter core and RC re-splits) inserted at a rate
of about 1 per 100 samples submitted. La & Cu show good
repeatability indicating good sampling procedures and geological
heterogeneity.
Pulp duplicates (La & Cu) show very good repeatability indicating
No blank samples inserted
Re-assaying programme resulted in a large amount of pulp
duplicate assays for La and Ce. Repeatability of La and Ce is
excellent.
The limited amount and types of assay QAQC data suggests the
data quality is high. Further QAQC data, especially standards,
blanks and field duplicates are necessary to support a resource
category higher than inferred.
Limited Field Duplicate data indicate good sampling processes.
No twinned holes have been drilled
No duplicate samples have been analysed by an umpire laboratory

Location of
data points

•
•

Data spacing
and
distribution
Orientation
of data in
relation to
geological
structure

•
•
•
•

Audits and
reviews

Database
integrity

Geological
interpretation

•

Drill collars are located by GPS and are considered to be accurate
to +/- 0.5m
Topographic surface is from a digital terrain model developed
from a GPS controlled airborne geophysical survey. This surface
is considered to be accurate to +/- 2m based on comparison with
drill collars.
Drill hole spacing generally ranges from 100x50m to 50x50m.

The bulk of the mineralization occurs as north striking, broad,
steeply east dipping to sub-vertical zone.
Drilling is largely towards the west and angles of 50 to 70 degrees
below horizontal and so adequately defines the mineralisation
geometry.
There is very limited drilling to the east to check the
mineralisation geometry.
Neither this resource estimate nor the data on which it is based
have been reviewed or audited.

Estimating and Reporting of Mineral Resources
• GBM have created and maintain a database using access software
• This database has not been audited, but is quite small and has a
simple structure
• Some checks on data validity were carried out as part of this
resource estimate
• The database is backed up daily, and archived monthly and
annually
•
•

•
•

Three domains were created, a high grade (HG) CuEQ mineralisation
domain, a low grade (LG) REE mineralisation domain and an
oxidation domain.
The HG domain was interpreted to incorporate continuous zones at a
nominal 1.0% CuEQ (including TREEYO). Isolated intersections
were not included. The domain was projected up to 100m down dip
and along strike.
The LG domain was interpreted at a nominal 100ppm TREEYO.
Isolated intersections were not included. The domain was projected
up to 100m down dip and along strike.
Oxidation domains (oxide and fresh) were created from the oxidation
logging. Where no drilling exists, the base of oxidation was
interpreted roughly sub-parallel to topography at a depth of about
20m.

Dimensions
X
Y
RL
Estimation

•

•

•

Modelling
techniques

•

Moisture
Cut-off
parameters

•
•
•
•

Mining
assumptions
Metallurgical
factors or
assumptions

•

block
min
max
dimension # blocks
9600
10500
5
180
49580
50900
40
33
-290
350
20
32
Grades were initially estimated for each variable using ordinary
kriging within both the HG and LG domains using a 150m x
150m x 75m search ellipsoid oriented to the mineralisation
geometry. Grades were estimated using the relevant domain as a
hard boundary. The blocks estimated in this first pass comprise
the inferred resource.
A second pass using a search ellipsoid with 300m x 300m x 15m
axes was used to estimate grades into blocks not already estimated
by the first pass. This second pass was used to allow waste
characterisation.
Both passes used the same search neighbourhood and using the
same variogram models.
Due to time constraints and the preliminary nature of this study,
quantitative kriging neighbourhood analysis (QKNA) was not
undertaken. Instead the search neighbourhood was based on the
author’s experience.
min comps
4
max comps
20
max comps per hole
11
ellipsoid major axis
150
ellipsoid semi-major
axis
75
ellipsoid minor axis
75
Ellipsoid Rotation 1
0
Ellipsoid Rotation 2
0
Ellipsoid Rotation 3
70
Moisture has been removed from all tonnage estimates.
The REE resource estimate is reported at 300ppm TREEYO.
The copper resource is reported at 0.1% copper equivalent.
These values are based on preliminary metallurgical testwork and
economic studies.
Open pit mining is assumed.

preliminary metallurgical testwork suggests:
• All ore will be beneficiated by heavy medium separation
• REE recovery is by a combination of apatite flotation and
magnetic separation
• Base and precious metal recovery is by flotation
• Uranium recovery is by acid leach

Bulk density

•
•

Phosphate recovery is by apatite flotation
Overall recoveries of 60% for TREEYO, 75% for phosphate, 75%
for Cu, 90% for U, 80% for Mo and 40% for Au and Ag

•

GBM have only acquired a limited density dataset for the Milo
project. These data suggest that the formula used below may
slightly under-estimate the bulk density.
It was therefore decided to use the oxidation domains and
estimated sulphur grades to calculate bulk density as described
below. The calculations below assume that all sulphur occurs as
pyrite and that the remainder of the rock mass (a mixture of
silicate and carbonate minerals) has a bulk density of 2.7 t/m3.
BD = (1.871/100*S*5.01)+((1-1.871*S/100)*2.7) Where S is
the estimated block sulphur grade.
These calculations have resulted in average densities of 3.0 t/m3 –
3.1 t/m3 depending on the reporting cutoff grade used. Higher
cutoff grades result in slightly higher densities. These densities are
considered reasonable given that the mineralised rock mass
contains 5% to 25% sulphide minerals.

•

•
•

Classification

•

Audits and
reviews

•

All reported resources are classified as inferred due to
uncertainties in the data quality and the data spacing relative to the
grade continuity suggested by variography.
This resource estimate has not been reviewed or audited

Competent Persons Statement
The information in this report that relates to Mineral Resources is based on information compiled by Kerrin Allwood,
who is a Member or Fellow of The Australasian Institute of Mining and Metallurgy. Mr Allwood is a full-time
employee of the Geomodelling Pty. Ltd a New Zealand based consultancy. Mr Allwood 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 Allwood consents to the inclusion in
the report of the matters based on his information in the form and context in which it appears.

