CSA CSA Global

. Mining Industry Consultants

ration Results
he JORC Code

§ AZ §] v /E%0}E s]}v z epno3

Graham Jeffress
Principal Geologist, CSA Global Pty Ltd SN

AUSTMINE AWARD




Graham Jeffress

' Jo}P]e3 A]S3Z }A E i1 C E+[ A% E]
resource definition, and public reporting of Exploration

Z *U0Se* V D]v E 0o Z *}uE U /v % Vv
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MWork for large mining corporations, junior explorers, private
companies, government, and in consulting.

iRegistered Professional Geoscientist.

i~ormer Director, Secretary, Treasurer, JORC liaison of the
Australian Institute of Geoscientists (AlIG), a JORC parent [
for 11 years.

FJoint Ore Reserves Committee executive since May 2014.

iCurrently Principal Consultant & Manager-Corporate at CS;
Global in Perth.



Whilst Graham Jeffresss a member of JORC, any
comments and views presented are his own and should

not be taken as necessarily representing thosaf the full
JOR committee.
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Presentation outline _W =

t Reporting Exploration Results

¥, JORC Code Clauses 18 & 19 (& other relevant bits)
¥, Just what are Exploration Results?

¥, What diagrams and information should be included?

¥ Should JORC Table 1 be included with metallurgical and geophysical
announcements?

¥, Competent Person (CP) statements

+ JORC Code Table 1

¥, What is Table 17

¥, Criteria t can the CP change these?
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Note: This presentation is for information purposes only and does not sfieally constitute the opinion of either CSA Global or JORC
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A careful owner, before buying shares, shoulc

T visit the mine, and
T carefully examine the nature of the vein,

T as it is very important that he be on his
guard,

T to avoid being the victim of dishonest \
sellers of shares seeking} (E p Z]




Poseidon Boom & Bustt Share Price
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Poseidon Nickel & Windarra A w::: =

Where it all began!

On October 1, 1969, Poseidon directors
iIssued an historic report to the Adelaide
Stock Exchange before the start of trading.

The statement began: |
Z&UESZ E S} SZ E %o
recovery of nickel and copper
sulphides on September 29, the §
directors of Poseidon NL announcg
that the assays received to date of
the first completed drill hole PH2 af
tlv EE UtU E - (}§




Poseidon Boomt 1969 Report m

Interval
F T . Ni % Cu % Type of Ore
rom/To (in feet | % u% Typ
0-25 25 0.4 0.1 Leached Ore
25115 90 1.53 0.25 Oxide
115145 30 1.6 0.4 Disseminated Sulphides
145185 40 3.56 0.55 Massive Sulphides

The consulting geologists, Burrill and Associates Pty Ltd,
quote thatthe~u]v €& o] I}v Z e« v]v] § o
of 1000ft v ul]vlupu A] 8Z }( ofi (EX_
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A request from the Melbourne Stock

£ ZVvP v & €& o '}A Ev
Commission to the Minerals Council of
Australia to develop a mechanism to resol
the reporting issues

AMIC responded and AusIMM promptly
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AUSTRALIAN
SECURITIES MARKETS
AND THEIR REGULATION
PART I

Report from the Senate Select Comnmittee
on Securities and Exchange

Volume 1
Report

AUSTRALIAN GOVERNMENT PUBLISHING SERVICE
CANBERRA 1874

joined

The Joint Ore Reserves Committee (JORC)
was formed, initially making
recommendations on public reporting and
Ore Reserve classification, and gradually

developing the principles now incorporated
into the JORC Code.



History of the JORC Code _ |

1989
1990
1992
1993
1996
1999
2003

2004

2007/8

2012

First edition of the JORC Code
Release of the JORC Code Guidelines nj

Second edition of the JORC Code; AIG joirne OA)

Release of diamond appendix

Third edition of the JORC Code

Fourth edition of the Code adding coal commentary).
Introduction of ROPOs

Fourth edition Code (Exploration Results & industrial

minerals added)

ASX Companies Updates on interpretation and application of The JORC Co
(issued in association with JORR@etal equivalents, in situ value)
Revision of the 2004 Code and review of the ASX listing rules, 2012.
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Exploration Results have

the biggest effect on
Company valuations




Why exploration Results are I

” EXPLORATION MINING
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Sirius Resources Share price

Nova announcement:
Price jumps from 5 cents to 50 cents

Bollinger announcement:
Price jumps from $2.06 to $4.99



HOR drilling results announcement:

Price jumps from 5 cents to 50 cents




Clauses 18 & 19
The heart of reporting ER



Cl18 discusses what they are

TExploration Results includiata and information generated by
mineral exploration programmes that might be of use to investoil

Tbut

Twhich do not form part of a declaration of Mineral Resources or
Ore Reserves.

TExamples of Exploration Results include results of outcrop
sampling, assays of drill hole intersections, geochemical results
and geophysical survey results.



Cl 19 discusses how to report

™Public Reports of Exploration Results must contain sufficient
information to allow a considered and balanced judgement of
their significance. ( i.e. judgement by the potential investor..)

™Reports must include relevant information such as exploration
context, type and method of sampling, sampling intervals and
methods, relevant sample locations, distribution, dimensions and
relative location of all relevant assay data, data aggregation
methods, land tenure status plus information on any of the other
criteria listed in Table 1 that are material to an assessment.



™Public Reports of Exploration Results must not be presented so as
to unreasonably imply that potentially economic mineralisation
has been discovered. If true widths of mineralisation are not
reported, an appropriate qualification must be included in the
Public Report.

™Where assay and analytical results are reported, they must be
reported using one of the following methods, selected as the
most appropriate by the Competent Person:

f either by listing all results, along with sample intervals (or
size, in the case of bulk samples), or

f by reporting weighted average grades of mineralised zones,
indicating clearly how the grades were calculated.

™ Clear diagrams and maps designed to represent the geological
context must be included in the report. These must include, but
not be limited to a plan view of drill hole collar locations and
appropriate sectional views.



™Reporting of selected information such as isolated assays,
isolated drill holes, assays of panned concentrates or supergene
enriched soils or surface samples, without placing them in
perspective is unacceptable.

™While it is not necessary to report all assays or drill holes, it is a
requirement that sufficient information about the omitted data is
provided so that a considered and balanced judgement can be
made by the reader of the report. Where reports of Exploration
Results do not include all drill holes or all intersections of drill
holes the Competent Person must provide an explanation of why
this information is not considered relevant or why it has not been
provided.



The Generaliser

As required under Clauses 4 and 5, the Competent Pengsimot
ZE u Jv *]Jo vS }vor wkich thqupresence or absence of
comment could impact the public perception or value of the
mineral occurrencg X

For significant projects the reporting of all criteria in sections 1 and 2
}(d o i}v v Z]( vI8U AZC v}8 e]e[ ]s E «u]E
appendix to the Public Report.

Additional disclosure is particularly important where inadequate or
uncertain data affect the reliability of, or confidence in, a statement
of Exploration Results; for example, poor sample recovery, poor
repeatability of assay or laboratory results, etc.



Four main themes emerge:
T Geophysicasurvey results

tObservations
Yaisual estimates of drill hole intersections
Ypetrographic results
YAlteration assemblages (e.g. hyperspectral)
T N e« (Canalytical results
Y.outcrop, trench or bulk samples
Yanalyses of drill hole intersections

TMetallurgicaltests / Product performance results



What should be included when reporting Exploration Results?

TWhat is it?

tHow was it collected ?

tWhere did it comes from?

TWhat else has been done?

tHow was it assessed?

tls it reliable?

tWhy is it important
(materiality)?

Material




What should be included when reporting Exploration Results?

T All analytical results }v[S Z EEC %] |

T Clear maps and diagrams to represent geological context
T Maps of locations (samples or drill collars)

T Appropriate sectional viewswith all results shown

T Scale bars, legends and units = numbers & colours







Chairman T Friday 23/1/70, director pans some drill
sells samples & identifies sulphides at Mt
Venn

T A rumour that Tasminex has discovered
nickel starts after the company directors
where seen celebrating in Perth.

T Tasminex's share price rises the next
trading day from $2.80 to $3.30.

T The next day, Tuesday, it soars to $16.80.
T Following the publication of an interview
with the company's chairman the share
price rose as high as AUS$75 and AUS$96

in overnight trading in Londom the

D E7Z4 ¢hairman then sold most of his shares

0And the share price gradually fell back.

Rumour about T No discovery was ever made at Mount

Ni discovery venn.”
* See Great Boulder Resources discussion below

$40

$5










Share price up 94%
Volume up six fold

~



T Try not to! Wait for lab analysis

T If LR 3.1t Continuous disclosure is
driving an announcement then:

1. Describe the nature of mineral
occurrence (e.g. massive,
disseminated, in veins, forming veins
or bands

2. ldentify the minerals observed; or,

3. Estimate the abundances of any
minerals observed.

4. Discuss the uncertainty

Quantity & identity
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If you are going to make a big deal about the size of your flakes
give us some proof




Lithium ] v [ihium twhat mineral is it in










This includes any testwork that tells your about a deposit







JORC Table 1
Reporting Exploration Result:



T Table 1 is ahecklist or referencdor use by those
preparing Public Reports on Exploration Results, Mineral
Resources and Ore Reserves.




Tool for transparency/materiality,

tis a guide

T Covers key questions
$TZ]( v}3U AZC v}§]

t v[S ]PV}E +}u §Z
Important just because it is

not specifically mentioned
In Table 1

T BUT CP should add more if

Section | Samplinglechniques
1 andData
Section | Reportingof
2 Exploration Results
.| Estimationand
Section : :
3 Reporting oMineral
Resources
.| Estimationand
Section :
4 Reporting oOre

Reserves

required




Criteria (Section 1)

Sampling techniques

Drilling techniques

Drill sample recovery

Logging

Sub-sampling technigues and sample preparation
Quiality of assay data and laboratory tests
Verification of sampling and assaying

Location of data points

Data spacing and distribution

Orientation of data in relation to geological structure
Sample security

Audits or reviews

Criteria (Section 2)

Mineral tenement and land tenure status
Exploration done by other parties

Geology

Drill hole Information

Data aggregation methods

Relationship between mineralisation widths and intercept
lengths

Diagrams

Balanced reporting

Other substantive exploration data

Source of Section 1 and 2: JOR{E™aHe




What criteria need to be considered in Table 17
TA/S Je SZ & *%}ve] ]O0]SC }( SZ }u?

Person toconsider all the criteria listed below
andany additional criteria that should appl§o
the study of a particular project or operation.
The relative importance of the criteria will
vary with the particular project and the legal
and economic conditions pertaining at the
SJu }( S Eu]v S]}v_X

Source: JORC Code



Criteria t where does metallurgy fit in?

T Comments on metallurgy should be included under
NEZ E op S VS]A  AE%O0O}E 3]}v § v ~



+JORC Table 1 is notlefinitive checklist

TTable 1 provides minimum standards
T the CP can and should do better

T All criteria must be addressed

T criteria cannot be deleted, but
t criteria may be added

1 CP should provide opinions, not just descriptions

tEarly-s P u S oopEPC & cpose E ~"K
"MW S VS]IA Y S

tAddress the criterial



Exploration Targets



Clause 17 It is a common practice for a company to
comment on and discuss its exploration in -

terms of target size and type.

An Exploration Target is a statement or estimate of the
exploration potential of a mineral deposit in a defined
geological setting where the statement or estimate, quoted as a
range of tonnes and a range of grade (or quality), relates to
mineralisation for which there has been insufficient exploration
to estimate a Mineral Resource.

Any such information relating to an Exploration Target must be
expressed so that it cannot be misrepresented or misconstrued
as an estimate of a Mineral Resource or Ore Reserve.

The terms Resource or Reserve must not be used in this context.



Clause 17 provides clear guidance

T potential quantity and grade of the target must both be
expressed as ranges

T a detailed basis for the ETR, including specific description of the
level of exploration activity already completed, and

+ aclarification statementithin the same paragraplstating

T that the potential quantity and grade is conceptual in
nature, that there has been insufficient exploration to

Alg) estimate a Mineral Resource and that it is uncertain if

further exploration will result in the estimation of a
Mineral Resource

T No headlines (and this means highlight bullet points too)
T What work will be done to test it and when?
* Must have a CP




COMPETENT PERSONS



1. Relevant
Experience

2. Responsibility

3. Accountability



The JORC Code regulates the reporter, not the report, it :
™ SETS QUALIFICATION REQUIREMENTS for Competent Persons

™ REQUIRES MEMBERSHIP of a self regulating professional body (AusiIMM
a ROPQO) and thus provides a mechanism to make Competent Person
accountable

™ EMPOWERS Competent Persons to influence public releases of informatio
Exploration Results, Resources and Reserves

™ PROVIDES GUIDANCE to Competent Persons and others through the guic
and Table 1

™ The JORC Code and its implementation has created a climate which (if pro
monitored by peers MINIMISES THE LIKELIHOOD OF ABUSE



) VS VI ]J* % E&e}v AZ} ] L
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KA e « WE}( *¢]}v o KEP v]e S]}v[ ~ZZK\
™ Z }u% S vS W Ee}v[ upes Z A ujvjupu }i
years experience which is relevant to the style of
mineralisation and type of deposit under consideration
and to the activity which that person is undertaking.

™If the Competent Person is preparing a report on
Exploration Results, the relevant experience must be in
exploration (exploratlon methodology , sampling ,
deposit types) .
™If you are unsure, seek peer review ( phone a friend)
™ o CHuE-= of ZAYpuo uC }oo PH o % %o} E
Ju% S v Jv SZ]e Jeep U Aluo uC % E- ]v
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1T JORC & parents say 5 years, membership and
relevant experience

t Pretty broad

T Exploration geos need to cover a wide range of
specialisations so tend to think they can be CP for
many releases

T But
1 Geophysics
1 Geochemistry
1 Metallurgy



T Can you reason across all items of the JORC Code?
T Can you provide a reasoned assessment of the risks?
T Can you communicate the risks to a wide ranging audience?

T i.e. can you assess the level of materiality of an issue within a
project/ between projects within a company/ to the board/ to
non-technical persons/ to the market?

T Do you understand the reporting process
t+ JORC Code
t ASX Listing Rules
T ASX Guidance Notes and FAQ
T Relevant parts of the Corporations Act and ASIC Act

T ASIC Regulatory Guides and Class Orders



Are announcements meeting Cl 18 & 19 requirements?
T Observationst often not well reported

T Missing quantification; cherry picked photos, Table 1 inadequate

T Assay / analytical results generally have maps, sections and JORC Table 1, with CP
statements

T Geophysical Surveysgenerally have maps, sections when applicable and JORC Table 1.
However:
T d o iu}ed 0]l oC Z}IEEIA [ (E}u % E Al}pue e+ C vv}
for geophysics.
T CP statement not always included or not from the geophysicist!

T Metallurgical resultst generally not up to scratch:
T Often no maps and sections
T K(8vv}):KZ d o iXd o iu}ed o]l oC Z}IEE}IA [ (E)
announcements, not appropriate for metallurgy tests
T CP statement not always included (All AusIMM members bound to JORC)



Are market announcements meeting JORC Clauses 18 & 19 requirements

™On the whole many reports about ER are quite good
™However there are still issues in a few areas:
f Photographs (e.g. of nuggets)

f Visual estimates in advance of analytical/test
results

f Geophysical results

f Metallurgical/testwork news
f Exploration target ranges

f Metal equivalents

f Grab samples



Conclusions



Exploration Results are more than drilling:
I Drill, trenchand outcropv 0Ce | Z/ee C-]
t Geophysicaburveys

T Metallurgical, Petrographic and Product Performance
results: these are material in terms of JORC Clause 49

T Obervations: Photographs, petrography, visual
estimates

Tt dZ C }v[S 5}% }v E *}puE ] ¢S]u §

Note: This presentation is for information purposes only and does not sfieally constitute the opinion of either CSA Global or JORC



Exploration announcements must include:

T Enoughcontextto understand the results

T No cherry pickingf results t present them all (use
pictures)

T Maps and sectionswith sample locations, legends
and units

T Table 1(appropriate criteria for the activity reported,
V}é Iu‘é Z }%o(; V. %0 S [V * CE]%oé]}V
opinions/conclusions)

T CP statemens (geologist; geophysicist; metallurgist)

Note: This presentation is for information purposes only and does not sfieally constitute the opinion of either CSA Global or JORC



"Wu o] Z %o}CEé' H(
Resultanust contain sufficient
Information to allow a
consideredandbalanced
judgement of their

significance

Source: JORC Code



Read and understand the JORC
} THITYYYY
especiallyClauses 17, 18 & 19!



Benefits



Accepted and compatible national and international
standards will:

¥, facilitate reporting by transnational companies in
different countries and reporting regimes

¥, reduce unnecessary effort and cost for debt/equity
funding from different sources

¥, assist free flow of direct and portfolio investment and
therefore reduce cost of capital



Accepted and compatible national and international
standards will also:

¥, enable refinement of debt and equity risk
management techniques

¥, encourage siphoning off of scarce risk capital from
non-mining sources

¥, facilitate investment comparisons between different
mineral deposits



Thank you

The support of CSA Global is gratefully acknowledged
dZ }veposS vS[e "} ] SC }( SZ /DD Je $Z vl (}& S
opportunity of presenting today



