ASX Release

16 May 2016

Red River Increases Far West Mineral Resource by 42% to 1.6Mt @
14.9% Zinc Equivalent
Highlights:


Far West Mineral Resource increased to 1.6Mt @ 14.9% Zinc Equivalent
– 42% increase in tonnes from 1.2Mt to 1.6Mt
– 49% increase in contained metal from 165kt Zinc Equivalent to 245kt Zinc Equivalent
– 5% increase in grade from 14.2% Zinc Equivalent to 14.9% Zinc Equivalent



Mine design and scheduling work to begin immediately to update Far West mine design



Thalanga Zinc Project update to commence once Far West mine design completed

Red River Resources Limited (ASX: RVR) (“Red River” or the “Company”) is pleased to announce that an updated
JORC 2012 Mineral Resource estimate for the Far West polymetallic massive sulphide deposit has increased by 42%
to 1.6Mt @ 14.9% Zinc Equivalent (refer to Table 1). Far West is part of Red River’s Thalanga Zinc Project (“Project”)
in Central Queensland.
Mining One Consultants Pty Ltd (“Mining One”) completed the updated Mineral Resource estimate for the Far West
deposit.
Table 1 Thalanga Far West Mineral Resource (>5% Zn Eq.)
Resource Class

Tonnage (kt)

Cu (%)

Pb (%)

Zn (%)

Au (g/t)

Ag (g/t)

Zn Eq. (%)

Measured

81

1.5

1.3

4.6

0.2

30

11.3

Indicated

691

1.6

1.7

5.5

0.3

44

13.4

Inferred

873

1.9

2.3

6.6

0.2

63

16.5

Total

1,645

1.7

2.0

6.0

0.2

53

14.9

Source: Updated Resource Estimation of the Thalanga Far West Deposit (Mining One Consultants, 5 May 2016). Tonnages and grades are rounded.
Discrepancies in totals may exist due to rounding.
Zinc equivalent (Zn Eq.) has been calculated using the metal selling prices, recoveries and other assumptions contained in Table 3 of this
announcement. It is Red River’s opinion that all elements included in the metal equivalent calculation have a reasonable potential to be recovered
and sold.

Red River’s Managing Director Mel Palancian commented: “This is an outstanding result for Red River and for the
Thalanga Zinc Project more broadly.”
“This increase in Mineral Resources at Far West presents us with an attractive option as an extension of the Thalanga
Zinc Project, which we can re-start within six months of making the decision to mine. Furthermore, we have a much
better understanding of the Far West Mineral Resource now.”
“In the previous Far West mine plan, we had to develop down to 350m to access the mineralisation, now based on
the updated Mineral Resource, which includes the recent drilling at Far West Up-Dip extension, we can access the
mineralisation at 80m.”
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1. Thalanga Far West
The Thalanga Far West polymetallic deposit is located at Thalanga Operations, 65km SW of Charters Towers in
Central Queensland. The Thalanga deposit was discovered in 1975 by Pennaroya Australia Pty Ltd. Pancontinental
Mining commissioned the Thalanga milling facility in 1989, and open pit mining commenced. Underground
production started in 1991 and continued to 1998. Total recorded production from Thalanga exceeded 4 million
tonnes at 1.6% Cu, 3.0% Pb, 9.3% Zn, 0.4 g/t Au and 77g/t Ag(1) from Thalanga West, Vomacka and Thalanga East.
Thalanga Far West is classified as a volcanogenic-massive-sulphide (VHMS) style of mineralisation where copper,
zinc, lead and silver mineralisation is found associated with a suite of sulphide minerals including sphalerite, galena,
chalcopyrite, pyrite and other minor sulphide assemblages. Mineralised zones are typically represented by fault
controlled lenses located within a blue quartz eye volcanic unit (QE). Stratabound massive to semi-massive sulphide
lenses and bands can occur throughout the quartz eye unit and consist of three textural and mineralogical main
types:


Sphalerite-galena dominant with sub-ordinate chalcopyrite, pyrite and barite; typically poorly banded, coarse
grained and recrystallised, massive to semi-massive, lensoidal, and with anastomosing and gradational
contacts.



Pyrite with minor chalcopyrite and lesser barite and base-metals, commonly finely banded to massive and
granular, and lie at the base the QE unit and the strike extremities of the base-metal sulphide lenses; and



Anastomosing stringer zones of pyrite-sphalerite-galena-chalcopyrite in varying proportions, frequently
adjacent to the more massive sulphide lenses.

Figure 1 Thalanga Far West Location

(1) Otterman (2006) Independent Consulting Geologist’s Report, Liontown Resources
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2. Thalanga Far West Updated Mineral Resource Estimation
Red River engaged Mining One to update the JORC 2012 compliant Mineral Resource estimate for the Thalanga Far
West deposit. The maiden Far West JORC 2012 compliant Mineral Resource estimate was completed for Red River
by Mining One in January 2015 (refer to ASX release “Red River Delivers Thalanga Far West Maiden JORC 2012
Resource of 1.2Mt @ 14.3% Zinc Equivalent” dated 27 January 2015). Results of the estimation are shown in the
table below, blocks were constrained by removing all blocks <5% Zn Eq., all mined material, and all non-classified
blocks in respect to resource category. The grade tonnage curve for Zn Eq. is also shown below.
Table 2 Thalanga Far West Mineral Resources (>5% Zn Eq.)
Resource Class

Tonnage (kt)

Cu (%)

Pb (%)

Zn (%)

Au (g/t)

Ag (g/t)

Zn Eq. (%)

Measured

81

1.5

1.3

4.6

0.2

30

11.3

Indicated

691

1.6

1.7

5.5

0.3

44

13.4

Inferred

873

1.9

2.3

6.6

0.2

63

16.5

Total

1,645

1.7

2.0

6.0

0.2

53

14.9

Source: Updated Resource Estimation of the Thalanga Far West Deposit (Mining One Consultants, 5 May 2016). Tonnages and grades are rounded.
Discrepancies in totals may exist due to rounding.
Zinc equivalent (Zn Eq) has been calculated using the metal selling prices, recoveries and other assumptions contained in Table 3 of this
announcement. It is Red River’s opinion that all elements included in the metal equivalent calculation have a reasonable potential to be recovered
and sold.

Figure 2 Thalanga Far West Mineral Resource Long Section
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Zinc equivalent (Zn Eq.) calculation parameters are listed in Table 3. The metallurgical recoveries are derived from
historical metallurgical recoveries from the Thalanga deposit. The Thalanga Far West resource is an extension to
Thalanga and it is appropriate to apply similar recoveries. It is Red River’s opinion that all elements included in the
metal equivalent calculation have a reasonable potential to be recovered and sold.
Table 3 Zinc Equivalent Calculation Factors
Metal
Copper
Lead
Zinc
Silver
Gold
FX Rate: A$0.85:US$1

Price
US$3.00
US$0.90
US$1.00
US$17.00
US$1,200

Unit
US$/lb
US$/lb
US$/lb
US$/oz
US$/oz

Recoveries
80%
70%
88%
65%
15%

Zn Eq. Factors
3.3
0.9
1.0
0.025
0.05

Figure 3 Thalanga Far West Mineral Resource - Zn Eq. % Grade Tonnage Curve

Source: Updated Resource Estimation of the Thalanga Far West Deposit (Mining One Consultants, 5 May 2016)

A program of seven diamond holes (Dec 2015 – March 2016) were drilled into the upper areas of the Far West
deposit with the aim of expanding the resource in those areas. The program successfully intersected significant
base metal mineralisation up dip of the 2015 resource area, allowing the resource to be expanded into those areas.
The source drilling, sampling and Quality Assurance/Quality Control (QAQC) data was supplied by Red River
whereby a 3D interpretation of the mineralised domain was constructed by Mining One using sectional
interpretation strings to build the domain wireframe.
An inverse distance estimate was run to estimate copper, zinc, lead, silver and gold grades into the block model.
The resources have been reported above a 5% Zn Eq cut-off into inferred, indicated and measured categories. The
reporting of measured blocks was possible due to the data available from the development drive and trial stope
that was put into the deposit in the 1990’s.
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A 3D wireframe model was constructed for the dyke intrusion unit that cross cuts the mineralised domain. The
dyke has been incorporated into this updated model now that a higher level of understanding has been provided
as to the location of the dyke and its impact on the mineralised envelope. The dyke material was removed from the
mineralisation domain wireframe using the intersecting solids tool.
The new model therefore provides a more accurate indication of the mineralisation in relation to where the dyke
cross cuts the zone and will also allow for enhanced geotechnical design of any future mining operation. For this
resource update the mineralisation domain wireframe was updated to include the new drilling information, the
dyke material has now been excluded from the model and the series of underground production holes used in the
2015 estimate have been removed from the resource database.

3. Thalanga Far West 2016 Drilling
Red River completed a series of seven diamond drill holes (December 2015 to March 2016) to test for extensions
of the Thalanga Far West Resource area up dip from the resource defined in January 2015. The holes were
successful in confirming the up dip continuity of the mineralised domain and each of the seven holes intersected
significant mineralisation in the expected target horizon.
Table 4 Far West Up Dip Extension Target - Drilling Program Collar Details
Hole ID
TH670
TH671
TH672
TH673
TH674
TH675
TH676

Depth
150.4m
198.1m
180m
198m
163.1m
318m
299.9m

Dip
-59.8o
-70.0o
-61.0o
-63.5o
-68.5o
-60.0o
-54.5o

Azi (MGA)
200.3o
208.0o
228.5o
233.5o
176.5o
198.5o
202.5o

East (MGA
371210
371210
371210
371210
371210
371109
371109

North (MGA)
7750667
7750667
7750667
7750667
7750667
7750818
7750818

RL (MGA)
331.5
331.5
331.5
331.5
331.5
335.1
335.1

Lease ID
ML1392
ML1392
ML1392
ML1392
ML1392
ML1531
ML1531

Ag (g/t)
95 g/t
91 g/t
239 g/t
93 g/t
130 g/t
53 g/t
61 g/t

Zn Eq (%)
19.9%
21.4%
50.0%
22.6%
26.1%
17.7%
15.2%

Table 5 Far West Up Dip Extension Target – Drilling Program Significant Assay Intervals
Hole ID
TH670
TH671
TH672
TH673
TH674
TH675
TH676

Intersection (m)
2.8m
2.6m
1.7m
6.0m
1.2m
6.6m
9.5m

Cu (%)
2.4%
1.6%
6.2%
2.4%
3.5%
2.9%
2.3%

Pb (%)
2.8%
3.5%
6.1%
2.7%
2.7%
1.0%
1.6%

Zn (%)
6.9%
10.6%
17.7%
9.6%
8.5%
5.8%
4.7%

Au (g/t)
0.4 g/t
0.4 g/t
1.0 g/t
0.4 g/t
0.4 g/t
0.3 g/t
0.3 g/t
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Figure 4 Far West Up Dip Extension Drilling
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4. Specific Gravity
The March 2016 drilling database that covers the Thalanga deposit area contains a total of 4971 density
measurements taken from a range of samples that represent Zn Eq. % grades between <1% and >30%. This
represents an increase of 3965 density measurements when compared to the 2015 Far West Resource Estimation.
The additional density measurements were collated from a combination of historical mining, drill data bases and
original assay laboratory results. The significant increase in density sample size at Far West has increased the
confidence of the Far West 2016 Mineral Resource Estimation.

5. Resource Upside and Exploration Potential
The primary targets to increase the Thalanga Far West resource position are as follows:
(a) To continue infill drilling into the up dip projections of the current resource area and to convert inferred
resources to indicated (Green) in these areas as shown in Figure 5 below.
(b) To expand the resource by completing additional drilling into the unclassified areas of the model (Grey)
although these areas are likely to be lower priority given their depth and distance from the proposed decline
development.
(c) The current Thalanga Far West Resource has the potential to increase through infill drilling into the down dip
projections of the current resource area. The ore domain wireframe was extended into this area however the
lack of sufficient drill coverage and confidence in the nature and orientation of the mineralised lens in this area
precluded resources from being reported.
Repetitions and offsets of mineralised lenses may also be present in the area as seen in the Thalanga and West 45
deposits so future exploration will need to consider this possibility. The exploration targets presented here are
however interpreted to be extensions of the main Thalanga Far West domain. Exploration potential towards the
west appears limited based on the existing drilling data and the deposit is constrained to the east by the mined out
Thalanga deposit.
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5.1. Thalanga Far West Exploration Target
The Company believes that based on the work carried out to date, there is sufficient evidence to define an
Exploration Target of 0.4 – 0.8Mt @ 10.0% - 15.0% Zn equivalent at Thalanga Far West. The Exploration Target is
based upon the depth extension of the current Thalanga Far West Resource (refer to Figure 5).
For this Exploration Target, the potential quantity and grade is conceptual in nature, there has so far been
insufficient exploration to define a Mineral Resource in compliance with the JORC Code and it is uncertain if
further exploration will result in the determination of a Mineral Resource as defined by the JORC Code.
Figure 5 Thalanga Far West Long Section and Exploration Target

Work is commencing on designing a drilling program to target the up dip areas of Thalanga Far West and confirm
the proposed Thalanga Far West extensions at depth. The initial program to test the Exploration Target Area is likely
to consist of 4-8 holes and be completed within the next 12 months.
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6. Forward Program
Red River has engaged Mining One to review and update the current Far West mine design and schedule to take
account of the updated Mineral Resource estimate.

Thalanga Zinc Project Background
Red River released a Restart Study (the internal study prepared by Red River to assess the potential restart of the
Thalanga Zinc Project) in November 2015, which demonstrated the highly attractive nature of the Project. The
Project has a low operating cost, low pre-production capital cost ($17.2 million), and a short timeline to production
(six months).
Annual average production is 21,400 tonnes of zinc, 3,600 tonnes of copper, 5,000 tonnes of lead, 2,000 ounces of
gold and 370,000 ounces of silver in concentrate over an initial mine life of five years, and there is outstanding
extension potential.
Please refer to ASX release dated 12 November 2015 for further details on the Thalanga Zinc Project Restart Study.
Red River confirms that all material assumptions underpinning the production target in the ASX release dated 12
November 2015 continue to apply and have not materially changed.

On behalf of the Board,
Mel Palancian
Managing Director
Red River Resources Limited

For further information please visit Red River’s website or contact us:
Mel Palancian
Managing Director
mpalancian@redriverresources.com.au
D: +61 3 9095 7775

Nathan Ryan
NWR Communications
nathan.ryan@nwrcommunications.com.au
M: +61 420 582 887
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COMPETENT PERSON STATEMENT
The information in this report that relates to the estimation and reporting of the Thalanga Far West Mineral
Resource and Exploration Target is based on and fairly represents, information and supporting documentation
compiled by Mr Stuart Hutchin who is a Member of The Australasian Institute of Mining and Metallurgy, Member
of the Australian Institute of Geoscientists and a full time employee of Mining One Consultants Pty Ltd.
Mr Hutchin has sufficient experience 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 2012 Edition of the
‘Australasian Code for Reporting of Exploration Results, Mineral Resources and Ore Reserves’.
Mr Hutchin consents to the inclusion in the report of the matters based on the information in the form and context
in which it appears. The information in this report that relates to database compilation, geological interpretation
and mineralisation wireframing, project parameters and costs and overall supervision and direction of the Thalanga
Far West Mineral Resource estimation is based on and fairly represents, information and supporting documentation
compiled under the overall supervision and direction of Mr Hutchin.
The Company’s Exploration Target includes potential quantity and grade and is conceptual in nature. There has
been insufficient exploration to define these mineral resources and it is uncertain if further exploration will result
in the determination of mineral resources.
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APPENDIX ONE – THALANGA FAR WEST 2016 DRILLHOLE COLLARS
Hole ID
TH670
TH671
TH672
TH673
TH674
TH675
TH676

Depth
150.4m
198.1m
180m
198m
163.1m
318m
299.9m

Dip
-59.8o
-70.0o
-61.0o
-63.5o
-68.5o
-60.0o
-54.5o

Azi (MGA)
200.3o
208.0o
228.5o
233.5o
176.5o
198.5o
202.5o

East (MGA
371210
371210
371210
371210
371210
371109
371109

North (MGA)
7750667
7750667
7750667
7750667
7750667
7750818
7750818

RL (MGA)
331.5
331.5
331.5
331.5
331.5
335.1
335.1

Lease ID
ML1392
ML1392
ML1392
ML1392
ML1392
ML1531
ML1531

Ag (g/t)
95 g/t
91 g/t
239 g/t
93 g/t
130 g/t
53 g/t
61 g/t

Zn Eq (%)
19.9%
21.4%
50.0%
22.6%
26.1%
17.7%
15.2%

APPENDIX TWO – THALANGA FAR WEST 2016 SIGNIFICANT ASSAYS
Hole ID
TH670
TH671
TH672
TH673
TH674
TH675
TH676

Intersection (m)
2.8m
2.6m
1.7m
6.0m
1.2m
6.6m
9.5m

Cu (%)
2.4%
1.6%
6.2%
2.4%
3.5%
2.9%
2.3%

Pb (%)
2.8%
3.5%
6.1%
2.7%
2.7%
1.0%
1.6%

Zn (%)
6.9%
10.6%
17.7%
9.6%
8.5%
5.8%
4.7%

Au (g/t)
0.4 g/t
0.4 g/t
1.0 g/t
0.4 g/t
0.4 g/t
0.3 g/t
0.3 g/t
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APPENDIX ONE – THALANGA FAR WEST JORC 2012 TABLES
JORC Code, 2012 Edition - Section 1 Sampling Techniques and Data
Criteria
Sampling
techniques








JORC Code explanation
Nature and quality of sampling (eg cut
channels, random chips, or specific specialised
industry standard measurement tools
appropriate to the minerals under
investigation, such as down hole gamma
sondes, or handheld XRF instruments, etc).
These examples should not be taken as limiting
the broad meaning of sampling.
Include reference to measures taken to ensure
sample representivity and the appropriate
calibration of any measurement tools or
systems used.
Aspects of the determination of mineralisation
that are Material to the Public Report.
In cases where ‘industry standard’ work has
been done this would be relatively simple (eg
‘reverse circulation drilling was used to obtain
1 m samples from which 3 kg was pulverised to
produce a 30 g charge for fire assay’). In other
cases more explanation may be required, such
as where there is coarse gold that has inherent
sampling problems. Unusual commodities or
mineralisation types (eg submarine nodules)
may warrant disclosure of detailed
information.
Drill type (eg core, reverse circulation, openhole hammer, rotary air blast, auger, Bangka,
sonic, etc) and details (eg core diameter, triple
or standard tube, depth of diamond tails, facesampling bit or other type, whether core is
oriented and if so, by what method, etc).

Commentary
 The deposit was primarily sampled via half core
samples based on geological considerations
within diamond drill holes drilled on a 20m x
20m up to a 100m x 100m pattern through the
deposit
 The holes were orientated to ensure drill
intersections were approximately
perpendicular to the dip and strike of the ore
lenses and overall geological package.
 Diamond core and reverse circulation drill
samples were crushed and assayed for Cu, Pb,
Zn, Ag, Fe and Au via Atomic Absorption
Spectrum (AAS) for the base metals and fire
assay with an AAS finish for gold.

Drilling
techniques



 A total of 730 drillholes holes have been drilled
into the Thalanga Far West project area, of
these a total of 359 were surface diamond
holes 348 were underground sludge holes and
15 were reverse circulation holes. The diamond
core size drilled was predominately with
standard tube NQ2 sized core. All diamond core
was orientated.

Drill sample
recovery

 Method of recording and assessing core and
chip sample recoveries and results assessed.
 Measures taken to maximise sample recovery
and ensure representative nature of the
samples.
 Whether a relationship exists between sample
recovery and grade and whether sample bias
may have occurred due to preferential
loss/gain of fine/coarse material.

 The diamond core drill recovery was monitored
using a combination of the drillers run sheets,
core block markings and manual piecing
together of core and measurement by Kagara
and more recently Red River Resources
Geologists and Field Assistants in the core
processing facility. Any core loss was noted
within the logging sheets. Core recovery
averaged 95% through the ore intervals.
 The majority of the resource is based on
diamond drilling, the deposit predominately
consists of copper, zinc and lead mineralization,
there are no concerns regarding loss of fine
material during the core sampling process for
this deposit.

Logging

 Whether core and chip samples have been
geologically and geotechnically logged to a

 All diamond core and reverse circulation chips
were logged for geological and geotechnical
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Criteria

JORC Code explanation
level of detail to support appropriate Mineral
Resource estimation, mining studies and
metallurgical studies.
 Whether logging is qualitative or quantitative
in nature. Core (or costean, channel, etc)
photography.
 The total length and percentage of the
relevant intersections logged.

Commentary
characteristics. Rock type, alteration style and
sulphide mineral content were logged by a site
geologist. The logging was sufficient to enable
creation of detailed geological model that
supports the resource estimate. Core
photographs are taken of each core tray and
stored as part of the resource database
dataset.

Sub-sampling
techniques
and sample
preparation

 If core, whether cut or sawn and whether
quarter, half or all core taken.
 If non-core, whether riffled, tube sampled,
rotary split, etc and whether sampled wet or
dry.
 For all sample types, the nature, quality and
appropriateness of the sample preparation
technique.
 Quality control procedures adopted for all subsampling stages to maximise representivity of
samples.
 Measures taken to ensure that the sampling is
representative of the in situ material collected,
including for instance results for field
duplicate/second-half sampling.
 Whether sample sizes are appropriate to the
grain size of the material being sampled.

 NQ2 and HQ sized diamond core was marked
up and cut in half with a diamond core saw.
The right side of the core as sampled according
to the geological intervals selected by the site
Geologist.
 The RC samples were poured through a riffle
splitter after the sample was circulated from
the drill face through a cyclone and into a large
plastic bag.
 The methodology of selecting half core via
geological intervals guarantees that the core
samples are representative. The reverse
circulation drilling samples are collected on 1m
intervals so there is no selectivity bias with
these.
 The sample sizes vary from material sourced
from the core samples given the varying sample
lengths. The RC samples are generally 5-10 kg.
 The sample sizes are appropriate given the
relatively even distribution of base metal
grades within the deposit

Quality of
assay data and
laboratory
tests

 The nature, quality and appropriateness of the
assaying and laboratory procedures used and
whether the technique is considered partial or
total.
 For geophysical tools, spectrometers, handheld
XRF instruments, etc, the parameters used in
determining the analysis including instrument
make and model, reading times, calibrations
factors applied and their derivation, etc.
 Nature of quality control procedures adopted
(eg standards, blanks, duplicates, external
laboratory checks) and whether acceptable
levels of accuracy (ie lack of bias) and precision
have been established.
 The verification of significant intersections by
either independent or alternative company
personnel.
 The use of twinned holes.
 Documentation of primary data, data entry
procedures, data verification, data storage
(physical and electronic) protocols.
 Discuss any adjustment to assay data.

 The ALS laboratory completed internal
standard and duplicate samples. The results of
these samples indicate that there are no known
material biases in the original Thalanga Far
West assay dataset. The Intertek laboratory
also used internal standards, blanks and
duplicates.
 268 re-assays of core samples were submitted
to the laboratory for holes along the Thalanga
line of mineralisation, the results of these reassayed showed an acceptable correlation with
the original assay data.

 Accuracy and quality of surveys used to locate
drill holes (collar and down-hole surveys),

 The Thalanga mine grid was used as the grid
reference for the Thalanga Far West deposit.

Verification of
sampling and
assaying

Location of
data points

 Close spaced (10m) underground production
holes exist in the drilling dataset, the
correlation between these fans of holes for
base metal assays is high.
 Data was entered into a central database and
then validated by a series of validation checks
to ensure erroneous data was not saved into
the resource database.
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Criteria

JORC Code explanation
trenches, mine workings and other locations
used in Mineral Resource estimation.
 Specification of the grid system used.
 Quality and adequacy of topographic control.

Commentary
All holes were surveyed using the Thalanga site
survey team who used a differential GPS survey
system. A hand held GPS unit was used to
survey the 2015-2016 collars.
 The topography surface is represented by a
wireframe file that has been edited over time
by the site survey team. The surface covers the
complete Thalanga Far West deposit area. The
surface is an accurate representation of the
actual topographic surface at the site.

Data spacing
and
distribution

 Data spacing for reporting of Exploration
Results.
 Whether the data spacing and distribution is
sufficient to establish the degree of geological
and grade continuity appropriate for the
Mineral Resource and Ore Reserve estimation
procedure(s) and classifications applied.
 Whether sample compositing has been
applied.

 The Thalanga Far West deposit has been drilled
on an average spacings of 10m x 10m along the
old development drive out to 100m x 100m on
the peripheries of the deposit area. Overall
average drill spacing across the whole deposit
is approximately 50m x 50m. This drill spacing
provides evidence of mineralized zone
continuity for the purposes of resource
estimation.
 No sampling compositing was necessary in the
initial diamond drilling however compositing of
raw assay data was completed in preparation
for the resource estimation process.

Orientation of
data in
relation to
geological
structure

 Whether the orientation of sampling achieves
unbiased sampling of possible structures and
the extent to which this is known, considering
the deposit type.
 If the relationship between the drilling
orientation and the orientation of key
mineralised structures is considered to have
introduced a sampling bias, this should be
assessed and reported if material.
 The measures taken to ensure sample security.

 The majority of diamond holes were orientated
to provide an approximate perpendicular
intersection angle with the main mineralized
zones.
 No sampling bias is assessed as been caused by
the drilling orientation.

 The results of any audits or reviews of
sampling techniques and data.

 A review of the assay data was completed by
Sheperd 1997. A due diligence review of the
resource estimation was completed by Mining
One Consultants was completed in November
2013.

Sample
security

Audits or
reviews

 Samples were supervised by either the drill
crew, field assistant or geologist and at all
times. Given the base metal nature of the
deposit sample security was not assessed as a
significant risk.
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Section 2 Reporting of Exploration Results
(Criteria listed in the preceding section also apply to this section.)

Criteria
Mineral
tenement and
land tenure
status

Exploration
done by other
parties
Geology

Drill hole
Information

Data
aggregation
methods

Relationship
between
mineralisation
widths and

JORC Code explanation
 Type, reference name/number, location and
ownership including agreements or material
issues with third parties such as joint ventures,
partnerships, overriding royalties, native title
interests, historical sites, wilderness or national
park and environmental settings.
 The security of the tenure held at the time of
reporting along with any known impediments
to obtaining a licence to operate in the area.
 Acknowledgment and appraisal of exploration
by other parties.

Commentary
 No joint ventures exist over the property
however a 4% NSR is payable to Thalanga
Copper Mines in addition to the standard
Queensland government royalty.
 The license area is current.

 Deposit type, geological setting and style of
mineralisation.

 The deposit consists of stratiform sulphide
lenses and stringer zones developed within
quartz eye volcanoclastics located between a
dacite hangingwall and rhyolite footwall.

 A summary of all information material to the
understanding of the exploration results
including a tabulation of the following
information for all Material drill holes:
o easting and northing of the drill hole collar
o elevation or RL (Reduced Level – elevation
above sea level in metres) of the drill hole
collar
o dip and azimuth of the hole
o down hole length and interception depth
o hole length.
 If the exclusion of this information is justified
on the basis that the information is not
Material and this exclusion does not detract
from the understanding of the report, the
Competent Person should clearly explain why
this is the case.
 In reporting Exploration Results, weighting
averaging techniques, maximum and/or
minimum grade truncations (eg cutting of high
grades) and cut-off grades are usually Material
and should be stated.
 Where aggregate intercepts incorporate short
lengths of high grade results and longer
lengths of low grade results, the procedure
used for such aggregation should be stated and
some typical examples of such aggregations
should be shown in detail.
 The assumptions used for any reporting of
metal equivalent values should be clearly
stated.
 These relationships are particularly important
in the reporting of Exploration Results.
 If the geometry of the mineralisation with
respect to the drill hole angle is known, its

 A list of each resource drillhole location and
interval has not been supplied in this updated
resource report as these were provided in the
previous resource report released in January
2015, the collar information for the new
diamond holes drilled in 2015-2016 are
however provided is located as an appendix to
this table, see below.

 RGC Thalanga Pty Ltd drilled the deposit
between 1994-1998.

 The exploration results reported for the
Thalanga Far West deposit were included as
weighted average assay intervals for Zn, Cu, Ag
and Pb. No cutting of high grades was
completed when reporting as exploration
results

 The typical drill sample interval is 1m in length,
the average thickness of the mineralized zone is
10m, there are no issues with reporting the
results based on this.
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Criteria
intercept
lengths



Diagrams



Balanced
reporting



Other
substantive
exploration
data



Further work





JORC Code explanation
nature should be reported.
If it is not known and only the down hole
lengths are reported, there should be a clear
statement to this effect (eg ‘down hole length,
true width not known’).
Appropriate maps and sections (with scales)
and tabulations of intercepts should be
included for any significant discovery being
reported These should include, but not be
limited to a plan view of drill hole collar
locations and appropriate sectional views.
Where comprehensive reporting of all
Exploration Results is not practicable,
representative reporting of both low and high
grades and/or widths should be practiced to
avoid misleading reporting of Exploration
Results.
Other exploration data, if meaningful and
material, should be reported including (but not
limited to): geological observations;
geophysical survey results; geochemical survey
results; bulk samples – size and method of
treatment; metallurgical test results; bulk
density, groundwater, geotechnical and rock
characteristics; potential deleterious or
contaminating substances.
The nature and scale of planned further work
(eg tests for lateral extensions or depth
extensions or large-scale step-out drilling).
Diagrams clearly highlighting the areas of
possible extensions, including the main
geological interpretations and future drilling
areas, provided this information is not
commercially sensitive.

Commentary
 The drillholes intercepted the mineralized
lenses at an approximately perpendicular
angle. All exploration results were reported as
downhole thicknesses.
 These are included in the body of the updated
resource report for the drill collars used in the
resource estimate.

 All significant drill intercepts from the 20152016 diamond drilling program are listed in
Appendix 3

 Not Applicable

 Further infill drilling will be required within the
deposit area with a view to defining additional
resources.
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Section 3 Estimation and Reporting of Mineral Resources
(Criteria listed in section 1, and where relevant in section 2, also apply to this section.)

Criteria
Database
integrity

JORC Code explanation
 Measures taken to ensure that data has not
been corrupted by, for example, transcription
or keying errors, between its initial collection
and its use for Mineral Resource estimation
purposes.
 Data validation procedures used.

Commentary
 The survey, sampling and logging data was
electronically imported into the resource
database. Checks were also made of the
original lab sample sheets and the database to
ensure that transcription errors were not
present. A visual check was also made of the
drill traces, assay and logging data in the 3D
environment of Surpac to ensure that results
correlated between drillholes and were in line
with the geological interpretation and
mineralization continuity.

Site visits

 Comment on any site visits undertaken by the
Competent Person and the outcome of those
visits.
 If no site visits have been undertaken indicate
why this is the case.
 Confidence in (or conversely, the uncertainty of
) the geological interpretation of the mineral
deposit.
 Nature of the data used and of any
assumptions made.
 The effect, if any, of alternative interpretations
on Mineral Resource estimation.
 The use of geology in guiding and controlling
Mineral Resource estimation.
 The factors affecting continuity both of grade
and geology.

 A site visit was completed by Stuart Hutchin on
16/10/2013 where The Thalanga Far West core
samples were inspected.

Dimensions

 The extent and variability of the Mineral
Resource expressed as length (along strike or
otherwise), plan width, and depth below
surface to the upper and lower limits of the
Mineral Resource.

 The strike length of the main lens modelled is
approximately 600m individual mineralized
pods ranges from 40m to 240m, thickness of
the zone ranges from 2m to 30m. The resource
domain is located from 150m below the surface
topography and extends to a depth of 600m
below surface.

Estimation and
modelling
techniques

 The nature and appropriateness of the
estimation technique(s) applied and key
assumptions, including treatment of extreme
grade values, domaining, interpolation
parameters and maximum distance of
extrapolation from data points. If a computer
assisted estimation method was chosen include
a description of computer software and
parameters used.

 The resource model was constructed using
Surpac software. Mineralised domain
wireframes were constructed using a nominal
5% Zn Eq boundary with the geological logging
also used to determine the mineralized
envelope. A minimum domain thickness of 2m
was used, this corresponds to the minimum
practical mining width within an underground
operation.

Geological
interpretation

 The confidence in the overall geological
interpretation is high and has been confirmed
by continued infill drilling from the
underground workings and the actual
orientation of the trial stoping block from
within the mine.
 The dacite, quartz eye volcanclastics and
rhyolite geological units have been logged and
are used to define general areas of rock types
within the deposit. The mineralized zones
typically occur within the quartz eye
volcanoclastics.
 The mineralized lenses occur within the quartz
eye volcanoclastic package, they are discrete
pods of massive sulphide and stringer
mineralization, some fault control on these
zones is evident with further drilling required to
full quantify.
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Criteria














JORC Code explanation
The availability of check estimates, previous
estimates and/or mine production records and
whether the Mineral Resource estimate takes
appropriate account of such data.
The assumptions made regarding recovery of
by-products.
Estimation of deleterious elements or other
non-grade variables of economic significance
(eg sulphur for acid mine drainage
characterisation).
In the case of block model interpolation, the
block size in relation to the average sample
spacing and the search employed.
Any assumptions behind modelling of selective
mining units.
Any assumptions about correlation between
variables.
Description of how the geological
interpretation was used to control the resource
estimates.
Discussion of basis for using or not using grade
cutting or capping.
The process of validation, the checking process
used, the comparison of model data to drill
hole data, and use of reconciliation data if
available.













Moisture

Cut-off
parameters

Mining factors
or
assumptions

Commentary
High grade Zn, Cu, Pb, Ag and Au top cuts were
applied using a combination of the 95%
confidence interval, histograms, cumulative
probability plots and operational experience
from the Thalanga and West 45 operations.
This cut 31 Cu composites (7% top cut), 43 Zn
composites (20% Top Cut), 36 Pb composites
(8% top cut), 48 Ag composites (200 ppm top
cut) and 32 Au composites (1 ppm top cut).
A composite file was created using a composite
length of 1m. The median sample length within
the assay dataset is also 1m.
Variograms were not created due insufficient
quantity of sample pairs within the relatively
small dataset, sufficiently resolved variograms
were not created.
An inverse distance estimate was run given the
lack of variograms. This method was however
deemed to be suitable given the style and
orientation of the mineralization.
The estimation process was validated by
comparing global block grades with the
average composite grades, visual checks
comparing block grades with raw assay data,
volume checks of the ore domain wireframe vs
the block model volume and comparison of
composites and block grades by RL.
The validation steps taken indicate that the
block estimates are a realistic representation
of the source assay data and that they block
model volumes are valid in comparison to the
modelled interpretation.

 Whether the tonnages are estimated on a dry
basis or with natural moisture, and the method
of determination of the moisture content.
 The basis of the adopted cut-off grade(s) or
quality parameters applied.

 The resource tonnages have been estimated on
a dry basis

 Assumptions made regarding possible mining
methods, minimum mining dimensions and
internal (or, if applicable, external) mining
dilution. It is always necessary as part of the
process of determining reasonable prospects
for eventual economic extraction to consider
potential mining methods, but the assumptions
made regarding mining methods and
parameters when estimating Mineral
Resources may not always be rigorous. Where
this is the case, this should be reported with an
explanation of the basis of the mining
assumptions made.

 The resources have been estimated using a
minimum thickness of 2m for each of the
domain shapes, this minimum thickness
therefore accounts for any dilution in zones
that are less than this thickness. The proposed
mining method is via underground long hole
stoping techniques, the model parameters are
therefore deemed to be suitable for this type of
potential mining operation.

 A cut – off using 5% Zn Eq has been used to
report resources. This was chosen as the lower
limit of potentially economically extractable
material within an underground mining
operation in this style of deposit.
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Criteria
Metallurgical
factors or
assumptions



Environmental factors or
assumptions



Bulk density







Classification






Audits or
reviews

JORC Code explanation
The basis for assumptions or predictions
regarding metallurgical amenability. It is
always necessary as part of the process of
determining reasonable prospects for eventual
economic extraction to consider potential
metallurgical methods, but the assumptions
regarding metallurgical treatment processes
and parameters made when reporting Mineral
Resources may not always be rigorous. Where
this is the case, this should be reported with an
explanation of the basis of the metallurgical
assumptions made.
Assumptions made regarding possible waste
and process residue disposal options. It is
always necessary as part of the process of
determining reasonable prospects for eventual
economic extraction to consider the potential
environmental impacts of the mining and
processing operation. While at this stage the
determination of potential environmental
impacts, particularly for a greenfields project,
may not always be well advanced, the status of
early consideration of these potential
environmental impacts should be reported.
Where these aspects have not been considered
this should be reported with an explanation of
the environmental assumptions made.
Whether assumed or determined. If assumed,
the basis for the assumptions. If determined,
the method used, whether wet or dry, the
frequency of the measurements, the nature,
size and representativeness of the samples.
The bulk density for bulk material must have
been measured by methods that adequately
account for void spaces (vugs, porosity, etc),
moisture and differences between rock and
alteration zones within the deposit.
Discuss assumptions for bulk density estimates
used in the evaluation process of the different
materials.
The basis for the classification of the Mineral
Resources into varying confidence categories.
Whether appropriate account has been taken
of all relevant factors (ie relative confidence in
tonnage/grade estimations, reliability of input
data, confidence in continuity of geology and
metal values, quality, quantity and distribution
of the data).
Whether the result appropriately reflects the
Competent Person’s view of the deposit.

 The results of any audits or reviews of Mineral
Resource estimates.

Commentary
 The ore is planned to be crushed and a
concentrate containing Zn, Pb, Ag and Cu
produced, metallurgical test work will need to
be completed to confirm the processing metrics
of the ore material. The ore would likely be
processed at the existing Thalanga processing
facility.

 The tailings produced during the creation of the
concentrate would be disposed of at the
currently permitted Thalanga tailings facility.
Waste rock from the mine will be placed on the
existing waste dump locations. Government
approvals would need to be obtained for
mining at Thalanga Far West.

 The bulk densities for the ore and waste rock
types were estimated using the Archimedes
method, that is (Dry Weight / (Dry Weight –
Wet Weight). A density of 3.00 was assigned to
the ore material and a density of 2.8 was
assigned to the waste blocks. These density
values were derived from average densities
taken over 907 measurements within the
Thalanga style mineralisation.

 The resources have been classified according to
the drill density and the modelled continuity of
both the thickness and grade of the mineralized
zones in the view of the competent geologist.
Measured, indicated and inferred blocks have
been reported for the resource.
 The resource classification is deemed
appropriate in relation to the drill spacing and
geological continuity of the mineralized
domains.
 Stuart Hutchin has visited the Thalanga site
within the last two years. No historical
resources were reported for the project. The
review involved a high level assessment of the
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Criteria
Discussion of
relative
accuracy/
confidence

JORC Code explanation
 Where appropriate a statement of the relative
accuracy and confidence level in the Mineral
Resource estimate using an approach or
procedure deemed appropriate by the
Competent Person. For example, the
application of statistical or geostatistical
procedures to quantify the relative accuracy of
the resource within stated confidence limits, or,
if such an approach is not deemed appropriate,
a qualitative discussion of the factors that
could affect the relative accuracy and
confidence of the estimate.
 The statement should specify whether it relates
to global or local estimates, and, if local, state
the relevant tonnages, which should be
relevant to technical and economic evaluation.
Documentation should include assumptions
made and the procedures used.
 These statements of relative accuracy and
confidence of the estimate should be compared
with production data, where available.

Commentary
exploration potential.
 The resource estimate is deemed to be an
accurate reflection of both the geological
interpretation and tenure of mineralization
within the deposit. Underground development
commenced on the deposit in the 1990’s where
a trial stope was taken, significant underground
diamond drilling was completed from this
development where economic base metal
grades and thicknesses were intersected. This
provides confidence in the estimate.
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