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Tel:  +44 (0) 2920 348 150

Fax: +44 (0) 2920 348 199

EXECUTIVE SUMMARY
A COMPETENT PERSONS REPORT ON THE MONTEPUEZ RUBY
MINE, MOZAMBIQUE

1 INTRODUCTION

SRK Consulting (UK) Limited (SRK) is an associate company of the international group holding
company, SRK Global Limited (the SRK Group). SRK has been commissioned by Pallinghurst

Resources Ltd l(@afPat |lioagamedtadd , Gemf i e hadenaft&r oup Li |

al so referred to ket mEl ifieCotmiga udgabe ofatmedCempetenk e

Persons Reports (CPRs) for thesa@&agsdthsatofSRE&e mfuitéloc

2015. Gemfields is now a 100% subsidiary of GGL, and renamed as Gemfields Ltd. This CPR
relatestot he Mont epuez Ruby Mine (fiMontepuezo,
Montepuez Ruby Mining Limitada is the mine operator and is 75% owned by Gemfields.

SRK has been requested by Pallinghurst to base the CPR on the MRM life of mine plan (LoMp)
reviewed and adjusted by SRK where appropriate. This CPR has been prepared to support
the reporting of Mineral Resources and Mineral Reserve estimates in accordance with the
South African Code for the reporting of exploration results, Mineral Resources and Mineral
Reserves (the SAMREC Code or SAMREC), 2016 Edition.

The Lead Competent Person (CP) with overall responsibility for this CPR is Mr Mike Beare
CEng BEng ACSM MIMMM, a Corporate Consultant (Mining Engineering) with SRK. Mr Beare

AMRMO ,

has 23 years6 experience in the mininginthedustry

reporting of Mineral Reserves on various diamond and gemstone projects during his career to
date. The CP confirms that this Executive Summary is a true reflection of the full CPR.

2 PROJECT DESCRIPTION

The Montepuez Ruby Mine is located in Cabo Delgado province in north-eastern Mozambique,
approximately 170 km west of Pemba.

The Montepuez deposits were discovered in 2009 where after there was a large influx of
artisanal miners to the area. Gemfieldsod i
Venture agreement was signed between Gemfields Plc and Mwiriti Lda, the original title holder.

— Registered Address: 21 Gold Tops, City and County of Newport, NP20 4PG, Group Offices: Africa

W Wales, United Kingdom. Asia

& SRK Consulting (UK) Limited Reg No 01575403 (England and Wales) Australia
Eomponn ity dsswoncs | L KAS Europe
K North America

South America

nvol ve


http://www.srk.com/

SRK Consulting Montepuez Ruby Mine CPR 2018 i Main Report

TANZANIA
ZAMBIA

LEGEND

| :_1 Mining Concession

0 10 20 30 40 50km
T

-,

Figure ES 1:  Project Location
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Gemstones are currently mined from a series of shallow open pits. At Present, 70% of the total
rock handling production is being sourced from Mugloto Block, 25% from Glass and the

remaining 5% from the Maninge nice pit.

the surface infrastructure consists of the

Namanhumbir mine camp as well as facilities at each of the mining areas as detailed below.

The Maninge Nice mining block includes the following infrastructure:

f
f
f
f
f
f
f
f
f
f

two open pits;

access roads;

a gravel washing plant;

a stockyard for ore and overburden stockpiles;

an engineering workshop and vehicle maintenance area;
ruby sorting house (including security barracks);

ware house & diesel pump station;

CCTV control room;

geology site office & core-shed; and

the Arkhe security barracks.

The Glass mining areas include the following infrastructure:

f
f
f

three open pits;
Chelsea security camp; and

a stockyard for over burden stockpiles.

The Mugloto mining area includes the following infrastructure:

= =2 A -A

five open pits;
overburden stockpiles;
the Ntorro security camp including training room; and

plantation over reclaimed pits.

SRK understands the existing workforce as at June 2017 totals 1,120 employees including 440

direct MRM employees and 680 contractors currently working with MRM.
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GEOLOGY AND MINERAL RESOURCES
Deposit Geology

The Montepuez ruby and corundum deposit is located in north eastern Mozambique. Ruby and
corundum mineralisation is found in two styles: namely, primary amphibolite, and secondary
gravel beds. The main source of rubies and corundum is the secondary mineralisation,
although mining has also occurred from the primary mineralisation. The current genetic model
for the secondary ruby deposit proposes initial deposition within one or more major flooding
events, followed by redistribution of the rubies by alluvial processes, such as those in a braided
river system. The secondary gravel bed horizon comprises variably rounded quartz and clastic
fragments, and forms a semi-continuous horizon, at or near the basement contact. Typically,
the gravel bed horizon is generally less than 2 m thick, with an average thickness of 0.45 m.
The primary mineralisation is associated with a variably weathered amphibolite unit, which is
currently being mined in the Maninge Nice area.

Rubies and corundum from the primary mineralisation are typically tabular hexagonal crystals,
with a strong basal cleavage. The gemstones are typically highly fractured and included, and
a lighter pink in colour than those found in the Mugloto area.

Within the gravel bed unit, the quality and quantity of ruby gemstones varies significantly across
the deposit. This may be a result of the variability of the primary host lithology, the
geomorphology of the area, as well as the nature of the physical and chemical weathering
during the transportation and deposition of the secondary mineralisation.

In the case of the Maninge Nice area (within the vicinity of the main pit Pit 3), the secondary
deposit can be geochemically correlated, through XRF analysis of the trace elements, with the
underlying primary amphibolite deposits. Here, the gravel bed lies very close to the primary
source, resulting in a higher number of carats per tonne being recovered. The relatively short
distance of transport is also indicated by the morphology of the stones, which tend to be more
platy in shape reflecting the typically tabular hexagonal crystals, with a strong basal cleavage
observed in the primary source. The secondary stones at Maninge Nice are also similar to
those recovered from the primary sources in terms of their being highly fractured and included.

Based on XRF studies completed by Gemfields, the chemical composition of the Glass and
Maninge Nice secondary deposits appear similar, however those of the Mugloto area appears
to be different. Ruby / corundum stones recovered from the secondary Glass deposits are
typically higher in Cr and V, and lower in Fe than those stones in Mugloto deposits. These
differences in composition are interpreted to reflect a difference in primary source, which in turn
is thought to be the main driver for the differences in quality of stones recovered. The chemical
characteristics of the Glass and Maninge Nice secondary deposits are postulated to be
correlated genetically with stones recovered from amphibolite sources.

Whilst the stones recovered for the Glass and Maninge Nice Pit 3 areas are compositionally
similar, the physical nature of the stones differ. Typically, stones recovered from the Glass area
indicate a higher transportation distance, are more rounded, and the number of stones
recovered is reduced.

U7367 MRM CPR 2018_v15.docx November 2018
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Stones recovered from the Mugloto area are relatively high in Fe content. The primary source
for these stones is yet to be identified. The source is thought to lie outside the area currently
delineated by exploration drilling and pitting. The stones are typically dark red in colour, more
transparentéwith fewer inclusions, and often rounded or tumbled in shape, which suggests a
reasonable degree of transportation.

3.2 Data Quantity and Quality

MRM has been undertaking exploration and mining at Montepuez since 2012. The main

sources of information include auger and diamond drilling, small scale exploration pits, bulk

sampling and mining. This key data is supplemented by limited geological mapping, satellite
imagery and geophysical and soil geochemistry surveys. The approximate costing of

exploration completed to date is given in Table ES 1.

Table ES1:  Approximate Exploration Expenditure to August 2018 (Source: MRM)
Item Cost (USDK)
Satellite Images 25
Drilling Rig and Accessories (Rock Drill) 300
Exploration Pitting 170
Contractual Auger/Core drilling 1,900
Airborne Geophysical Survey 300
Drone Survey 10
Boseman's Jig 50
Geological & Survey Instruments (DGPS, Total Station, GPS, Laptops etc) 155
Leica Geosystems, Permanent Base Station 50
Geological Software (Leapfrog, Surpac, Target, etc) 70
Hydraulic Drilling Rig & Accessories (Sandvik DE 710) 800
Geology Site office & Core-Shed 150
Petrographic studies 10
Exploratory Processing Unit (10tph) 200
Light Motor Vehicles 300
Total 4,490

The CP has not been supplied with any specific planned exploration programmes for MRM.

Any further drilling is likely to be operational in nature and provided for as part of the capital

provision of 0.7 MUSD per annum up to 2047. Furthermore, the CP has not been supplied with

any anticipated greenfield exploration programmes which fall outside the confines of the MRM
project area.

The auger drilling has been mainly used to target the secondary mineralisation with the aim of

determining the thickness and nature of the gravel bed and the overlying material. Diamond

drilling is predominantly aimed at determining the nature of the basement geology with the aim
of defining the primary mineralisation at Maninge Nice, and understanding the bedrock geology.

The main exploration tool used to determine ruby and corundum grade is through bulk

sampling, and later, production.

U7367 MRM CPR 2018_v15.docx November 2018
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Drilling within the Montepuez Concession Area comprises a total of 3,385 drill holes for a total
meterage of 42,377 m, which comprises 2,972 auger holes and 413 diamond holes. The auger
drilling is primarily on an approximate 140 m grid throughout most of the deposit, with areas of
wider spaced drilling on a 200 m grid in the far west of the project and in an approximate 3 km
wide area between Mugloto and Maninge Nice. A number of small pockets of close-spaced
auger drilling on a 30-40m grid have been completed in the Mugloto area. The distribution of
diamond drill holes is relatively sporadic and confined to the Maninge Nice area. Across the
entire deposit, the auger holes are drilled to an average depth of 7.1 m, whilst the diamond
holes are drilled to an average depth of 51.2 m. All diamond and auger holes are drilled
vertically and have not been surveyed.

In addition to auger and diamond drilling, MRM has also conducted close spaced exploration
pitting in a number of key areas. The exploration pits are shallow excavations with an average
depth of 3.9 m and typical dimensions of 1 m? in cross section. A total of 823 exploration pits
were completed between early 2012 and November 2013, for a total depth of 3,224 m. The
exploration pit data is predominantly focussed on the central Mugloto and Maninge Nice areas.
The pits are typically arranged in grids at a spacing of 50 m by 50 m, 100 m by 50 m or 200 m
by 100 m.

MRM has implemented a logical logging and data capture procedure for diamond and auger
drilling. This aims to ensure a consistent methodology for the process of capturing data, and
so provide data which is suitable for the subsequent geological modelling. The CP has made
a number of recommendations to MRM to improve the logging process to ensure that the most
relevant data is captured in a consistent and user-friendly format.

A total of 175 of the 823 exploration pits were terminated prior to reaching the planned depth,
due to various technical difficulties, and these pits have been excluded from the database for
modelling, as they were considered to contain incomplete data which may bias any models
generated from this data.

The only source of ruby quality distribution at the Project is the mine production records. For
the period of July 2012 to the end of December 2017, approximately 14.7 Mt of material has
been removed from the pits, including approximately 2.6 Mt of mineralised material. The mined
material was processed through the onsite processing plant, and hand sorted to derive both the
grade and quality of the contained gemstones. MRM has developed a classification scheme
for the recovered gemstones, based on the size and quality of the individual gemstones.

Bulk and in situ density measurements of the top soil, clay, gravel bed and weathered basement
are routinely recorded once a month in the bulk sampling and main mining pits. Density
measurements are also taken routinely from the diamond core, using industry standard
methodology for density determinations from diamond core. The CP notes that the density
measurements are taken from core samples across the total project area, while the bulk density
measurements from the bulk sampling pits are restricted to the mining areas only. The CP has
used the core density measurements to derive tonnage estimates, as the core data covers a
wider geographical space.

U7367 MRM CPR 2018_v15.docx November 2018
Page vii of xxvii



SRK Consulting Montepuez Ruby Mine CPR 2018 i Executive Summary

3.3
3.3.1

3.3.2

The MRM has been in production since 2012. The production data demonstrates variation in
grade across the gravel bed which is influenced by occasional erratic concentrations of stones
in small scale pockets and traps within the gravel bed, as is typical for such deposits. The
production data also represents the primary data source in terms of quality and indicates that
the proportion of premium stones recovered from Mugloto is significantly higher than the
proportion of premium stones at Glass. The overall production data grade (ct/t) of the gravel
bed at Maninge Nice (Maninge Nice Pit 3), which directly overlies the primary amphibolite-
hosted mineralisation, is significantly in excess of the grades at Mugloto and Glass, but the
proportion of premium and stones is much lower.

Mineral Resources

Geological Model

The auger, diamond and exploration pit data were used as the basis of the geological modelling.
The secondary gravels, overburden unit and the primary bedrock lithologies were modelled. In
addition, topography and top of basement surfaces were modelled.

The CP constructed a 3D volumetric model of the secondary gravel bed, based on the
derivation of hangingwall and footwall surfaces from the logged auger holes and exploration
pits. Between drill holes, the trend of the gravel bed footwall and hangingwall surfaces was
guided by the geometry of the modelled basement contact. In areas where no gravel bed was
intersected, the model pinches out to a zero thickness mid-way between holes. Due to the
relatively thin average thickness of the gravel bed, and the inherent small-scale thickness
variability associated with the unit, it is not possible to mine the horizon in isolation. For this
reason, the mining operation chooses to mine the secondary deposits accepting significant
dilution rather than risk excluding potentially mineralised material. To account for this approach
agravel bed fAiskind model was created to re
standard mining practice at Montepuez, based on the gravel bed model expanded by 0.3 m on
in the footwall and hangingwall directions, or set to a standard 1.5 m thickness where the gravel
bed model is <0.9 m thick.

The Maninge Nice amphibolite body, host to the primary mineralisation, was modelled through
sectional polyline interpretations, based on logged amphibolite in diamond holes and
exploration pits, cropped to the modelled basement surface.

Paleo Drainage Modelling

The current genetic model for the gravel bed hosted mineralisation involves initial deposition
within one or more major flooding events, followed in places by redistribution / remobilisation of
the rubies by subsequent alluvial processes. In order to better understand the likely distribution
of major drainage channels at the time that the gravel bed was deposited, the CP completed a
watershed analysis, based on the modelled basement surface. Catchments and drainage lines
were delineated using Global Mapper software.

Comparison of the drainage lines with the gravel bed and grade modelling suggests that the
paleo drainage channels do influence the spatial location and grade of the gravel bed. Most
notably, the gravel bed appears to be present more consistently in the vicinity of the drainage
channels and the modelled ruby grade (based on auger drilling and exploration pitting) is
typically higher in the vicinity of the paleo drainage channels with the main areas of consistent
lower grade being distal to the major channels.

U7367 MRM CPR 2018_v15.docx November 2018
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3.3.3 Resource Domains

In order to appropriately reflect the variation in ruby grade and quality throughout the gravel bed
in the Mineral Resource Estimate, the CP divided the gravel bed model into a total of 8 spatial
domains, considered to be of similar grade and geological control. The domain outlines are
largely based on the following:

1  Areas of similar total ruby grade in the production pits;
1  Areas of similar premium stone grade and proportion in the production pits;

1  Areas of similar total ruby grade based on ruby recovery data from the auger holes and
exploration pits;

1  Broad division of domains based on major paleo drainage channels.

Given its distinct genetic difference the Maninge Nice primary amphibolite deposit forms a
single domain.

U7367 MRM CPR 2018_v15.docx November 2018
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| DOMAIN KEY

- Mugloto . Glass / Maninge Nice
[ JMugloto west  [ll Maninge Nice Pit 3
Il Mugioto East [l Maninge Nice East
[ Mugloto South . Glass East

Figure ES 3: Thegravel bed model, coloured by domain and shown relative to the paleo drainage channels (in black) derived from watershed analysis
of the modelled basement surface. The extent of gravel bed extraction for all production pits with processed gravel bed are displayed
as blue outlines.
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3.3.4

3.35

Grade, Quality, and Tonnage Estimation Approach

Where available, the grades in the Mineral Resource are derived directly from the grades
achieved from the ongoing production. This is the only data source which details the stone
quality subdivisions of the various quality types and is also the most reliable source of grade
data given the large sample size represented by each production pit.

For the secondary mineralisation it is noted that the production grades maintained by Gemfields
include mining dilution which is a significant factor given the thin nature of these beds and the
practise of over digging to maximise extraction. In order to convert production grades to in-situ
grades the production grades were factored based on the thickness ratio of modelled gravel
bed to gravel bed plus skin, considering waste as having zero grade value.

Undiluted grades and stone quality breakdown of the various stone types have been assigned
to the coded gravel bed blocks in each of the modelled domains based on the following criteria:

1  Within 100 m of each production pit, the gravel bed blocks have been assigned values
from the corresponding production pit;

1  Where a gravel bed block is within 100 m of at least two production pits, the block has
been assigned values from the nearest production pit;

1  Blocks more than 100 m from a production pit have been assigned average values from
the pits inside the corresponding domain weighted by the production tonnage in each pit;

1 For domains that do not have any production data, values have been taken from the
nearest domain with available production data. In this case, the production grade from the
nearest domain has been adjusted in line with how the declustered average grade from
auger drilling and exploration pits in the nearest domain compares with production data in
the domain under consideration;

The grade and quality breakdown for the Maninge Nice Pit 3 Amphibolite Domain has been
applied based on the average production values from the amphibolite in Maninge Nice Pit 3.

To generate a tonnage estimate, the CP has applied average in situ density values to the
undiluted domains coded in the block models, using values derived from the core sampling.
Average density values were applied separately to the gravel bed blocks and the primary
amphibolite blocks.

The block model has been depleted to account for production to date, based on the most recent
Gemfields pit surveys, and also to account for exploitation by illegal artisanal miners in various
areas.

Gemstone Quality

MRM has put in place a classification system to record the quality of the rough ruby and
corundum stones recovered. These are broadly categorised into Premium Ruby, Ruby, Low
Ruby, Sapphire, Corundum and -4.6 mm qualities. The number of stones recovered for each
of the sub-divisions are recorded during production. As all mine planning is based on this first,
broad subdivision of stones, this is how grades are presented throughout this CPR. The
definition of quality categories are as follows:

1 Premium Ruby: Any rough greater than 0.5 g in weight and of desirable shape, clarity and
red colour, with no or very few inclusions;

U7367 MRM CPR 2018_v15.docx November 2018
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1 Ruby: Less than 0.5 g in weight, but of a desirable shape, clarity and red colour. Rough
0.5 g or more in weight where the rough is either included or pink in colour which affects
either recovery or appearance of the finished gem;

1 Low Ruby: Gemstones with the required pinkish red to red colour, but translucent clarity
with significant inclusions;

1  Corundum: Opaque non-gem quality rough; and

1  Sapphire: Generally, very light pink to pink gemstones of variable shape and clarity. May
contain orange and off-colour gems.

3.3.6 Assessment of ruby and corundum grade variability within the gravel bed

3.3.7

Analysis of the variability of ruby grade distribution within the gravel bed was completed based
on ruby stone recovery data from the exploration pits and auger drilling. Statistical and
geostatistical analysis was performed on the recovered ruby data in order to inform the
interpolation parameters. The grades were subsequently interpolated into a block model coded
to the respective domains inclusive of the skin model. The resulting model indicates a level of
variation in total ruby grade across the gravel bed, with broad areas that are consistently low in
grade and other broad areas that are variable, but demonstrably higher in grade throughout. As
a validation check on the accuracy of the interpolated ruby grades, the CP completed a local
comparison of diluted gravel bed grades in the model (i.e. the gravel bed plus the associated
gravel bed skin) with the achieved production pit grades. The results of this exercise
demonstrate that, in general, where the production data indicates high total ruby grades this
correlate with increased grades in the block model, and vice versa. That said, despite the
general correlation of grade trends, the block grades estimated from the auger drilling and
exploration pits are generally significantly lower grade than the corresponding production pit
grades. Because of this, and also because the auger drilling and exploration pit data only
provide a total ruby grade instead of a breakdown of grade based on stone type, it is considered
that the auger drilling and exploration pit ruby recovery data cannot be used to accurately
estimate the Mineral Resource grade, but nevertheless they do provide a useful indication of
higher and lower grade areas where production data is not yet available.

Mineral Resource Classification

The host mineralisation geometry has been modelled using a combination of the regional scale
interpretation, in-pit mapping and drill hole, auger and exploration pit intersections. In domains
which have production pits, the resource grade and premium stone proportion have been
derived from production records. In domains without production pits, the resource grade and
premium stone proportion are estimated using production records from neighbouring domains
with grade being factored to reflect the average block modelled grade from exploration pits and
auger holes in the respective domains.

In order to classify the Mineral Resources at Montepuez, the CP has taken the following factors
into account:

1. quantity and quality of the underlying data and the level of geological understanding for
each type of mineralisation across the property as a whole;

2. confidence in the geological continuity of the host gravel beds and primary amphibolite;

3. confidence in the grades, primarily derived from the production/bulk sampling and the
understanding of the grade variation at a given production scale;
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4. use of estimation domains based on watershed analysis and exploration data grade
zonation, within each domain the grade and premium stone quality are interpreted to be
consistent; and

5. the perceived level of risk associated with deviations from the assumptions made.

By domaining the gravel bed model, the modelled unit has been divided into zones of similar
grade and geological characteristics. Classification was applied on a domain by domain basis.
Indicated Mineral Resources have been defined in the Mugloto Domain, the Maninge Nice Pit
3 Domain and the Glass / Maninge Nice Domain (north of 8551200). All three domains have
production data and are intersected by auger drilling and exploration pitting of a sufficient
spacing to derive the outline of the gravel bed to an appropriate level of confidence. Specifically,
the Mugloto Domain is tested by auger drilling on a regular grid of 140 m, with small clusters of
drilling at a tight spacing of approximately 35 m, whilst exploration pitting completed in the
Mugloto Domain has been completed at a spacing of 50 m. In the Glass / Maninge Nice Domain,
Auger drilling is completed on a 140 m grid, with additional clusters of exploration pitting on an
approximate 100 m grid. The Maninge Nice Pit 3 Domain has not been subject to any auger
drilling, however exploration pitting has been completed in this domain at a spacing of between
100 m and 200 m. In addition, this domain has been subject to considerable production. The
Mugloto and Glass / Maninge Nice domains are both defined by internally consistent modelled
grade profiles, as identified from the auger drilling and exploration pitting, and each border a
single major paleo drainage channel.

All three domains, which have been classified as Indicated Mineral Resources, have been the
focus of significant production. Complete grade recovery data is available for 6 production pits
in the Mugloto Domain and 3 production pits in the Glass / Maninge Nice Domain. Grade
recovery data is only available for 1 production pit in the Maninge Nice Pit 3 Domain, however
the production to date from this pit represents a relatively large proportion of the total domain.

Inferred Mineral Resources were defined in all other areas of the modelled gravel bed domains.
Specifically, Inferred Mineral Resources have been defined in the Mugloto West, Mugloto
South, Mugloto East, Glass / Maninge Nice (south of 8551200), Maninge Nice East and Glass
East domains. These domains are characterised by a similar drill hole spacing to the Indicated
domains. The Maninge Nice East, Glass East and Glass / Maninge Nice (south of 8551200)
domains and the southern portion of the Mugloto East Domain are tested by auger drilling on
an approximate 140 m grid. The Mugloto West Domain and the northern portion of the Mugloto
East Domain are drilled on approximate 200 m grids. The Mugloto South Domain is primarily
modelled on the basis of exploration pitting, completed on a close spaced grid of 50 m.

The primary basis for the Inferred classification of these domains is the lack of associated
production data. The grade of the domains without production data have been assigned based
the average production grade and quality breakdown of the nearest domain with available
production data. The production grade from the nearest domain has been factored pro-rata
with the auger drilling and exploration pit grades in the respective domains. The CP considers
that this approach is suitable to assign grades to these domains at an Inferred confidence level.

For the primary amphibolite material, the Mineral Resources are classified in either the
Indicated or Inferred category. Those areas classified as Indicated Mineral Resources are
supported by relatively close spaced drilling, production data, and in-pit mapping. These
aspects, in conjunction with the understanding and confidence in the geological and grade
continuity, are sufficient in the CPd pinion to support the classification of Indicated Mineral
Resources, as applied. Areas which are less well supported by drilling, are classified as Inferred
Mineral Resources.
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In addition to the in-situ material, MRM also maintains stockpiles of both the primary and
secondary mineralisation types. The stockpiles are monitored through RoM material added
during production, RoM material moved from stockpiles to the processing plant, and through
occasional surveying. The most recent survey completed, as provided to the CP, was end
August 2018. The stockpile balances reported by MRM are based on the production data, as
there is some uncertainty regarding the surveying accuracy. Stockpiles are classified as
Indicated to reflect the confidence in the tonnage of the stockpiles, and the grade, and quality
of the stones contained. All stockpile material is sourced from in-situ areas classified as
Indicated.

3.3.8 Mineral Resource Statement
The Mineral Resource statement for the Montepuez deposit is given in Tables ES-2 and ES-3.
The Mineral Resources are reported inclusive of Mineral Reserves. The statement is split into
the mineralisation types (primary amphibolite and secondary gravel bed).
For reference, the Secondary Mineralisation Resources (excluding stockpiles), broken down by
domain are provided in Table ES 3.
As at 31 August 2018, the Mineral Resources for the Montepuez ruby and corundum deposit,
which are presented in accordance with the SAMREC Code (2016) are as follows:
1 Primary mineralisation, expressed as undiluted tonnes,

o Indicated Mineral Resources: 1,100 kt, grading at 0.003 ct/t premium ruby, 3.7 ct/t
ruby, and 94.2 ct/t of low ruby, corundum, sapphire, and -4.6mm mixed ruby /
corundum combined.

o Inferred Mineral Resources: 240kt, grading at 0.003 ct/t premium ruby, 3.7 ct/t ruby,
and 94.2 ct/t of low ruby, corundum, sapphire, low sapphire and -4.6mm mixed ruby /
corundum combined.

1 Secondary Mineralisation, expressed as diluted tonnes, to reflect the minimum mining with
of 1.5m:

o Indicated Mineral Resources: 19,500 kt, grading at 0.2 ct/t premium ruby, 0.7 ct/t ruby,
and 3.1 ct/t of low ruby, corundum, sapphire, low sapphire and -4.6mm mixed ruby /
corundum combined.

o Inferred Mineral Resources: 39,800 kt, grading at 0.03 ct/t premium ruby, 0.1 ct/t ruby,
and 7.1 ct/t of low ruby, corundum, sapphire, low sapphire and -4.6mm mixed ruby /
corundum combined.

1  Stockpiles

o Indicated Mineral Resources: 982 kt of primary and secondary material, grading at
0.2 ct/t premium ruby, 1.0 ct/t ruby, and 10.4 ct/t of low ruby, corundum, sapphire, low
sapphire and -4.6mm mixed ruby / corundum combined.

The Competent Person with overall responsibility for reporting of the Mineral Resource is Dr
Lucy Roberts, MAusIMM (CP), a Principal Consultant (Resource Geology) with SRK. Dr
Roberts has the relevant experience in reporting Mineral Resources on various coloured
gemstone projects.
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Table ES 2:

Mineral Resource Statement, as at 31 August 2018, for the Montepuez
ruby and corundum deposit i Secondary Mineralisation

5 Premium Ruby LR+CO+SP+LS+4.6 Total Contained
Mineralisation Classification DSy JEll=08 Ruby Grade Grade Grade Grade Carats
Type (glcm3) (kt) (cthty (ctrt) (cth) (ctrt) (ct, 000)
Indicated 2.01 19,500 0.2 0.7 3.1 4.0 78,900
Secondary
Inferred 2.01 39,800 0.03 0.1 71 7.3 290,100
Stockpiles - )
Secondary Indicated 1.40 935 0.2 0.9 6.2 7.3 6,800
Total - Indicated + 2.00 60,235 0.09 03 5.8 62 375900
Secondary Inferred

Note:

1 The average value of the ruby and corundum, as reported in the Mineral Resource Statement is USD17.23 /ct

2 Mineral Resource grades are quoted with a bottom cut-off stone size of 1.6mm

Table ES 3:

Secondary Mineralisation Mineral Resources (excluding stockpiles) for
the Montepuez ruby and corundum deposit, broken down by estimation

domain.
. Premium Ruby LR+CO+SP+LS+4.6 Total Contained
Mi P DEieiisy TOEEE Ruby Grade Grade Grade Grade Carats
|nera||sgt|on Classification
Domain (a/cm3) (kt) (ct/t) (ctft) (ct/t) (ctlt) (ct, 000)
Indicated 2.01 12,600 0.3 0.9 1.8 3 37,700
Mugloto
Inferred 2.01 - - - - - -
Indicated 2.01 - - - - - -
Mugloto West
Inferred 2.01 6,300 0.03 0.07 42 42 264,400
Indicated 2.01 - - - - - -
Mugloto East
Inferred 2.01 9,900 0.06 0.2 0.4 0.7 6,600
Indicated 2.01 - - - - - -
Mugloto South
Inferred 2.01 2,200 0.02 0.08 0.1 0.3 550
Glass / Maning Indicated 2.01 6,500 0.05 0.3 2.1 24 15,500
Nice Inferred 2.01 4,900 0.03 0.2 1.2 1.4 6,900
Maninge Nice Pit Indicated 2.01 500 0.01 2.8 52 55 25,800
3 Inferred 2.01 - - - - - -
Maninge Nice Indicated 2.01 - - - - - -
East Inferred 2.01 13,300 0.02 0.1 0.7 0.9 11,400
Indicated 2.01 - - - - - -
Glass East
Inferred 2.01 3,200 0.002 0.009 0.07 0.08 250
Table ES 4: Mineral Resource Statement, as at 31 August 2018, for the Montepuez
ruby and corundum deposit T Primary Mineralisation
Densit TEREGT Premium Ruby LR+CO+SP+LS+4.6 Total Contained
Mineralisation P Y 9 Ruby Grade Grade Grade Grade Carats
Type Classification
(g/cm3) (kt) (ct/t) (ct/t) (ct/t) (ct/t) (ct, 000)
Indicated 2.53 1,100 0.003 3.7 94.2 97.9 107,700
Primary
Inferred 2.53 240 0.003 3.7 94.2 97.9 23,500
Stockpiles T )
Primary Indicated 1.40 47 0.003 3.7 94.2 97.9 4,600
Total Primary Indicated + 2.49 1,387 0.003 37 94.2 97.9 135,800
Inferred

Note:

1 The average value of the ruby and corundum, as reported in the Mineral Resource Statement is USD17.23 /ct
2 Mineral Resource grades are quoted with a bottom cut-off stone size of 1.6mm

The Mineral Resource classification applied to the deposit is illustrated in Figure ES 4, where
the Indicated Mineral Resources are coloured red, and the Inferred Mineral Resources are
coloured green.
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Figure ES4 The block model coloured by classification with red = Indicated Mineral Resources and green = Inferred Mineral Resources. The
extent of gravel bed extraction for all production pits with processed gravel bed are displayed as black outlines.
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In presenting this Mineral Resource, the following apply:

1  Mineral Resources for the gravel bed (Secondary Mineralisation) are reported inclusive of
dilution to reflect the anticipated mining method, which has a minimum mining with of 1.5m,
or a total of 0.6m of dilution where the gravel bed is greater than 0.9m thick;

1  Mineral Resources for Maninge Nice Pit 3 Primary amphibolite are reported as undiluted;

1  The CP has depleted the final block model based on the most recent pit surveys, to reflect
the effective date of the Mineral Resource of 31 August 2018;

1 The average value of the ruby and corundum, as reported in the Mineral Resource
Statement is USD17.23 /ct. The CP notes that the price assumptions used are
conservative when compared to the prices received from the auction process to date. The
assumed prices for the different products, as provided by Gemfields, are as follows:

0o Premium Ruby i USD800 /ct;
0 Rubyi USD25.00 /ct

0 LowRubyT1 USD1.00 /ct

0o -4.6mmi USD2.00 /ct

o Corundum i USDO0.10 /ct

0 Sapphire i USDO0.03 /ct

1  Premium ruby and normal ruby are presented individually whilst other classes are
combined; these comprise low ruby, corundum, sapphire, low sapphire and -4.6mm mixed
ruby / corundum combined (ALR+CO+SP+LS+4.60).
presented for clarity;

1 Mineral Resource grades are quoted with a bottom cut-off stone size of 1.6mm, which is
consistent with what can be recovered in the plant, and processed in the sort house;

1  Mineral Resources are quoted on a 100% attributable basis; and

1  Allfigures are rounded to reflect the relative accuracy of the estimate. Where minor errors
in summation occur, the CP does not consider these to be material.

3.4 Comparison to Previous Estimates

The JORC compliant resource statement prepared earlier in 2015 was based on exploration
carried out in Mugloto and Maninge Nice sectors, measuring 32 and 4 sgq km of area
respectively. The entire explored area was considered as one domain each in each of the
sectors for resource estimation based on the geological indices recorded, and accordingly the
total Mineral Resource of 27.5 Mt was considered for Life of Mine Plan (LoMp). All Mugloto
and Maninge Nice group of bulk sampling pits were inside these domains providing for the ore
grade for the resource statement.
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4.2

With further auger drilling carried out in adjacent Maninge Nice and Glass sectors between
2015 and 2017, the total explored area has now been extended to 77 sq km, presenting an
opportunity to carry out a meaningful paleo drainage analysis of the explored area and
accumulation of a host of other geological information. The geological indices superimposed
on the paleo drainage pattern have facilitated in delineating eight clearly defined domains within
the explored area as shown in Figure ES 3 . Out of the eight domains only four have bulk
sampling pits located in them providing for the ore grade in respective domains as of resource
reporting date. Accordingly, out of the total of 60.2 Mt of secondary tonnages established by
exploration, only 20.6 Mt falling in these four domains was considered for life of mine planning
under the SAMREC Code as shown in Figure ES 4. The rest of the secondary material (about
40 Mt) contained in the remaining four domains is expected to form part of the LoMp after
adequate bulk samples are generated in each of these domains to provide acceptable grade
estimates.

The CP notes that the LoMp and associated Net Present Value (NPV) have accordingly been
impacted when compared to the CPR prepared in 2015. However, future bulk sampling in the
remaining four domains will provide grade estimates in these areas, and potentially help in
augmenting the LoMp and associated NPV.

MINING

Current operation

The MRM operation, comprises three main operating areas, Mugloto, Maninge Nice and Glass

areas. Mining is carried out as a conventional open-pit gravel operation with excavators,

loaders and trucks. Loaded trucks haul to the stockpiles at the wash plant while waste is

backfilled into the mined-outar e as . Al materi al is oOofree
needing to be ripped by a bulldozer.

MRM currently extracts total rock at an annualised rate of 4.4 Mtpa with mined primary and
secondary mineralised zones contributing 743 ktpa of ore. The associated stripping ratio is
estimated at 4.8 twaste:tore. At present, all ore excavation and haulage is undertaken by an MRM
operated fleet which consists mainly of tipper trucks supported by excavators and bulldozers.

All run of mine (RoM) ore is stockpiled at the wash plant and a RoM stockpile with a minimum
capacity of 6 monthsd worth of processing
rehandled from the RoM stockpile.

Future operations

In its LoMp, the MRM operation will ramp-up to a full-scale production of 6.5 Mtpa total material
movement by 2020. The principal targets comprise increasing the total mining capacity to
6.5 Mtpa and to achieve an annualised processing rate of 1.5 Mtpa of ore by 2019. The future
LoMp will achieve an overall stripping ratio of 3.5 (t:t). The CP considers this to be achievable
and appropriate for the orebody as currently defined. Additional machinery will be purchased
and will provide sufficient capacity for 6.5 Mtpa.
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4.3

Mineral Reserves

The CP has estimated Mineral Reserves in accordance with the SAMREC Code (2016). The
level of study is based on the ongoing Life of Mine plan. The CP can confirm that the Mineral
Reserve statements presented in Table ES 5 have been derived from the Mineral Resource
model updated by SRK. The CP confirms that no Inferred Mineral Resources have been
converted to Mineral Reserves and notes that the Mineral Resource statements reported above
are inclusive of the Mineral Resources used to generate the Mineral Reserves. As at 31 August
2018, the CP notes that the Montepuez ruby deposit has Mineral Reserves, of 1,131 kt of
primary material containing 110 million carats, 20,498 kt of secondary material containing 86
million carats. Economic potential associated with the Mineral Reserve statement is discussed
in 5.4 and the economic viability analysis is discussed in section 12. The reserve includes
material on the ROM stockpile.

Modifying Factors applicable to the derivation of Mineral Reserves have been accounted for in
the Mineral Resource and mainly comprise estimates for the significant dilution as a result of
the selective mining unit compared with the gravel thickness. The Modifying Factors considered
by the CP to be appropriate for the secondary mineralisation is based on the greater of:

1 a0.3 mdilution skin to both the hangingwall and footwall contacts; or

1  a minimum total thickness of 1.5 m. The diluting material density is 2.01 t/m3. Owing to
the application of historical factors to derive RoM grades, no dilution or other grade
adjustment factors are deemed necessary for the primary mineralisation.

Table ES 5: MRM Mineral Reserve Statement

Classification Mineralisation Tonnage Premium Ruby Ruby LR+CO+SP+4.6 Grade Contained Carats
Type (Ktary) (ct/t) (ct/t) (ct/t) (ct/t) (ct, 000)

Probable
Maninge Nice Primary 1,131 0.003 3.66 94.22 97.88 110,709
Secondary 526 0.013 2.85 53.71 56.57 29,744
Mugloto Primary
Secondary 13,059 0.270 0.92 1.84 3.04 39,635
Glass Primary
Secondary 6,914 0.053 0.29 2.10 2.45 16,927
Total Probable 21,629 0.18 0.91 8.02 9.11 197,015
Note:
1 The average value of the ruby and corundum, as reported in the Mineral Reserves Statement is USD17.23 /ct
2 Mineral Resource grades are quoted with a bottom cut-off stone size of 1.6mm

3 No Proven Reserves have been declared

PROCESSING

The processing of ores from the MRM deposits is relatively straight forward and involves
standard industry proven mineral processing methods and equipment to recover rubies and
associated semi-precious gemstones.

Initially, a small, temporary, 83 tph, process plant was set up at the site for large scale sample
treatment to assess the precious gemstone content and quality of the different deposits. This
plant was also used to assess the processing characteristics of the ore in terms of clay and
moisture content, the amount and size of contained gravel and gemstone, and the performance
of different items of equipment.
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MRM has installed a new upgraded process plant including a scrubber, rated for 200 tph of
fresh feed, and a dense medium separation plant (DMS), rated for 83 tph of washed -25 mm
+1.6 mm material. This plant was commissioned in December 2016 and is currently operating
at about 145 tph.

After washing and separation in the plant, the resulting gravity concentrate is sorted by hand.
After removal of fines, the remaining gemstones are then subdivided into five broad quality
categories, as discussed previously. Once split into these broad quality categories, the
gemstones are further divided and subdivided into various groups based on clarity, colour, size,
weight and shape.

The existing recovery house is located in a high security compound. Access to the compound
and the recovery house is restricted. All sorting is currently performed manually in the high
security area under strict supervision. All operations are covered by cameras.

MRM has sanctioned a new recovery house incorporating automatic colour sorting machines.
This plant will be located adjacent to the wash plant to allow direct transfer of concentrate
between the two operations.

A number of waste streams are produced in the plant. Coarse +25 mm material is separated
and stockpiled. DMS rejects, -25 mm +1.6 mm, are removed to waste after sample testing. The
-1.6 mm fraction is separated in the wash plant by screens. This material is further classified,
the coarser -1.6 mm +75 em fraction is dewatered by screen and sent to dump and the -75 em
fraction is thickened and pumped to settling paddocks where it consolidates and dries prior to
transfer to permanent storage in old workings.

During the site visit, MRM advised that the amount of fine material separated from the DMS
feed concentrate exceeded the capacity of sorting and that this represented a bottleneck to
production. The new recovery plant is expected to overcome this bottleneck condition.

6 TAILINGS STORAGE

During the site visit MRM advised that the de-gritting and thickener circuits were undersized
and were currently a bottleneck to production. The amount of fine material from the scrubber,
discharge screen and the wash screen regularly exceed the capacity of the tailings circuit. The
wash plant feed is managed to maintain acceptable operation of the de-grit/thickener circuit.

MRM advised that the de-grit circuit will be enhanced by replacement of the single 760 mm
diameter hydrocyclone with two 450 mm diameter units, installation of a second de-grit screen
and a new thickener. In context to that the new upgraded de grit unit was installed and
commissioned in November 2017. With regards the new thickener, the study and sample
testing is currently on going and the exact cost still unknown.

The thickener underflow (tailings) settling paddocks are located in operational mining areas.
Further settling of solids occurs and any excess water is collected via temporary channels and
is pumped, using a diesel powered mobile pump, back to the thickener water tank for reuse.
Once a paddock has been filled, the tailings slurry is diverted to the next one. The solids in the
full paddock are allowed to dry and are then excavated and trucked to a worked-out pit for final
disposal.
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In addition, the samples of thickener underflow have been sent to Roytec in South Africa for
filtration testing. MRM advised that once these results are available the feasibility of the filtration
technology will be evaluated.

7 INFRASTRUCTURE

The Project is generally well served with infrastructure. The site is several kilometres from a
main highway.

Power is sourced from the national transmission grid to transformers at the camp, mine gate
and wash plant. Backup diesel generators are used when the fixed connection is interrupted
to ensure operations remain unaffected.

Water supply at the Mine is sourced from 8 boreholes on site which provide both potable and
process water, although the bulk of process water is recycled, with boreholes providing make-
up water.

8 ENVIRONMENTAL AND SOCIAL

The Mine is situated in an area with no previous history of formal mining. The discovery of
gemstones in the area has brought with it an influx of artisanal miners from within Mozambique
and other parts of Africa. The majority of these operate illegally.

MRM has now been actively exploring and mining for more than five years across their licence
areas. In recent years, MRM has opened a number of pits and has a relatively large working
area. The process plant has been upgraded and contracts have been signed for a new recovery
house. In some respects, MRM is still moving from advanced exploration into full production
but are addressing upgrades and improvements in a systematic manner. MRM has adopted
the environmental and social management plan from the Environmental Impact Assessment
(EIA) and are implementing the various recommended actions and mitigation measures. This
is still work in progress.

The largest social and environmental risk to the Mine will be the implementation of the
resettlement programme intwoy e a r s 6Thera israéso some uncertainty about the ability of
the Mine to meet its water demands. The water requirements are currently met from a series
of boreholes on the property but there is no detailed understanding of the aquifer associated
with this water supply, nor has the supply been matched with the potential increase in demand
as the Wash Plant and DMS throughput increases.

MRM holds a valid approval for their Resettlement Action Plan (RAP) and was also issued a
Category AAO EnviirOetober®l? which id vialid entil @wgust 2019.

The site also holds a valid:

1 Land Use Permit (DUAT);
1  Water Licence;
1  Environmental Licence Category A; and
1 Resettlement Action Plan (RAP) approval.
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I n addition, a number of 6l ower tierdé licences ar
permitting the company to extract soil for internal roads maintenance; a bush clearing permit
and an electrical licence.

Mining and processing operations are relatively simple and require minimal addition of process
reagents, the only additives being ferrosilicon and flocculants. The waste products from
processing are chemically benign and require no special measures for handling or storage. The
process operates as a zero-discharge facility at present, so no water related impacts were
apparent. There does not appear to be any capacity to manage storm events in the wet season
which could lead to uncontrolled off-site discharges. MRM has put in place a management
team in keeping with the expanded operations that include dedicated health, safety and
environment personnel. This small team are working with the approved Environmental
Management Plan (EMP) from the EIA and are in the process of developing procedures for the
operation.

Environmental management at MRM consists of the following key activities:

I  ensuring that water from processing operations laden with silt does not reach local water
courses;

1 improving oil and industrial waste management as the level of activity increases

1 managing domestic waste associated with the MRM camp; and

1 reclamation and rehabilitation of mined out areas.

Management of social issues at the Mine consist of:

1 updating the resettlement and compensation plan and preparing for the implementation of
the resettlement of the 105 families in Nthoro Village;

1  providing employees with secure jobs and range of social benefits such as schooling and
healthcare;

1 investing in key local projects including schools, agriculture and provision of a mobile clinic;
and

1  working with the local authorities and police to manage the illegal miners who regularly
access the MRM concession to carry out artisanal mining activities.

In consideration of all legal aspects relating to the Mine, the CP has placed reliance on the
representations by the Company and MRM that the following are correct as at 1 January 2018:

1 the Directors of the Company and MRM are not aware of any legal proceedings that may
have an influence on the rights to explore or mine for gemstones;

1 that the Company and their subsidiaries are the legal owners of all mineral and surface
rights relating to the Mine; and

1 no significant legal issue exists which would affect the likely viability of the Mine and/or on
the estimation and classification of the Mineral Resources and Mineral Reserves as
reported herein.
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1 Itis noted however that a UK-based law firm, Leigh Day, has filed a claim in the High Court
of England against Gemfields Ltd and its subsidiary, Montepuez Mining Limitada, on behalf
of 29 (as yet anonymous) individuals living on or around the MRM ruby mining licence in
northern Mozambique. The claim alleges that Gemfields and MRM are liable for human
rights abuses including the deaths and mistreatment of artisanal miners and the seizure of
land without due process. To date, the claim filed by Leigh Day has not been served on
Gemfields and MRM, meaning the court process has not commenced. Gemfields and
MRM are investigating the claims as far as possible, noting the Leigh Day has so far
advanced very scant evidence in support of its claims. Gemfields and MRM take
allegations of this nature extremely seriously and denounce any form of violence or abuse.

9 RISKS AND OPPORTUNITIES

The MRM is subject to certain inherent risks and opportunities, which apply to some degree to
all participants of the international mining industry. These include:

1  Commodity Price Fluctuations;

1  Foreign Exchange and CPI Risk;

1 Country Risk;

1 Legislative Risk;

1 Mineral Resource/Mineral Reserve Estimation Risk;
1  Water Management Risk;

1  Environmental and Social Risks; and

1

Economic Performance Risk.
The principal opportunities with respect to the MRM are largely constrained to:

i Mineral Resource;
i Mineral Reserves; and

1  Plant Throughput.

The risk and opportunity assessment undertaken for MRM and specifically the current LoMp
and accompanying Mineral Reserves, indicates that there are opportunities to substantially
increase the current Mineral Resource through further exploration. The principal risks which
require management to mitigate their negative impacts are as follows:

1 Legislative and Permitting Risk. MRM should maintain the current good relations with
government to ensure permits are approved in a timely manner and to lobby for no
negative changes to the mining fiscal regime.

1 Mineral Reserve Estimation Risk. The expected variation in mined grade from month to
month will require some buffering between production and sales activities. MRM has
stated an intention to hold a surface stockpile next to the plant equivalent to approximately
6tol 2 mo mprodudien to meet this objective. In addition, MRM is planning to hold
significant quantities of rough gemstones in secure storage facilities. The CP considers
this to be adequate, but has also recommended that mining blocks are delineated with
further sampling prior to mining to predict future production more accurately.
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1 Water management. Hydrogeological investigations are required to assess long-term
water requirements and careful day-to-day management is necessary to ensure that zero
discharge of silty water to the environment is maintained.

1 Environmental and Social Risks. MRM has made significant efforts to maintain good
relations in the local communities through a number of social initiatives. The CP considers
that the approach being applied is appropriate but needs to be maintained and enhanced
through to be effective in the medium to long term.

10 FINANCIAL

For the economic analysis the Competent Valuator (CV) has constructed an independent
technical economic model (TEM) for the Mine. This economic analysis has been undertaken
in accordance with SAMVAL to support and as part of this CPR. This CPR has been prepared
to support the reporting and sign off by the CP of Mineral Resources and Mineral Reserve
estimates in accordance with SAMREC Code as requested by the Client. The Client requires
the CPR at the request of the JSE following the recent acquisition of Gemfields. The economic

analysis is estimating the fAlntrinsic Valueo val.
market valuation of the Company.

The valuation date of the TEM is 1 September 2018. Further as this is supporting the
declaration of Mineral Reserves the valuation has been prepared and presented on a 100%
basis for the Mine and does not reflect the value attributable to Pallinghurst. Again, it is noted
that the Mine is 75% owned by Gemfields which in turn is 100% owned by Pallinghurst.

The TEM reflects production, capital and operating expenditures and revenues from
1 September 2018 through to 2034 on an annual basis. Total ore treated over the LoM amounts
to 21.6 Mt at an average grade of 9.11 ct/t. The TEM is based on the SRK teams forecast
production and audited capital and operating costs based on historical figures. For the
purposes of the TEM base case the CV has capped the premium content in the Mugloto
Secondary area at 8% of contained carats in line with the actual achieved production over 2016
and 2017. The CV has presented a base case from a Mine perspective reflecting the full charge
on mine of management and auction fees.

Under the instruction of the JSE, the CPR and TEM has been prepared from the perspective of
the MRM operation. Certain cost items incurred by the mine are intercompany charges between
MRM and ités maj or s iheseehHargds dre shown Bsemafiageenént and
auction fees in this analysis and total 12.5% of revenue. Gemfields have stated that the effective
cost of providing these services is 1.75% of revenue with Gemfields accruing the difference as
revenue before tax. The CV has not independently verified this.

In addition, the TEM:

1 Is based on an income approach with discounted cash flow analysis undertaken on
estimated future cash flows;

o the CV notes that a market approach was not considered due to the lack of similar
comparable market transactions to allow a comparative valuation;

o as MRM is an operating concern that has generated significant positive cashflows a
cost to date approach was also not considered;

1 is expressed in constant money terms;
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1 is presented at January 2018 money terms for Net Present Value (NPV) calculation
purposes;

1 applies a Base Case discount rate of 10%;

0 The CP considers a 10% discount rate to be appropriate for this type of mine within
the jurisdiction it is operating. Thi s di scount rate also aligns v
9.9%. NPV values are also presented at 8% and 12% discount rates;

1 commodity prices are derived and adjusted from average prices received at auctions to
date as provided by Gemfields;

1 is expressed in post-tax and pre-financing terms and assumes 100% equity;
1  uses a corporate tax rate of 32%; and

1 includes royalties at a rate of 10% of revenue;

In respect of the commodity price, the CP has not undertaken a detailed price analysis, but has
reviewed the average historical prices received from all auctions to date in six different product
categories and with guidance from Gemfields has forecast prices based on actual average
prices received in auctions to date in each of the categories. The two main products making
up 96% of revenue are the premium ruby and ruby. The average actual price achieved for
premium rubies in all auctions to date is USD1098 /ct and the lowest annual average price was
in 2016 at USD803 /ct. Gemfields have advised that it would be prudent to assume a price
forecast of USD800 /ct at the lower range of prices received to offset any potential risks
regarding market volatility. With respect to the ruby product the price forecast is USD25/ct
biasing towards the lower prices achieved in 2016.

The LoMp assumes that overall production from all sources will average an annual rate of
1,500 ktpa. Over the LoM of 16 years based on the current indicated resource, it is planned to
sell 203 Mct, of which 3.6 Mct are Premium ruby, and will generate USD3,459 M in gross
revenue (undiscounted). Note of the 203 Mct sales 197 Mct is from future production including
the current RoM stockpile. The balance of 6 Mct comes from stock inventory. The CP has
scheduled the mine plan resulting in a stripping ratio of 3.5 t:t.

Average total operating costs for the Base Case Mine perspective are estimated at USD56.81 /t
treated with total operating costs amounting to USD1,229 M over the life of mine.

The total capital expenditure is estimated to be USD219 M over the LoM. Capital for
engineering and mining has been estimated at USD95 M and the wash plant at USD14 M.
Ongoing exploration capital is estimated at USD10 M. Sustaining capital for the on-going
operations is estimated to be USD74 M. Closure costs are estimated at USD25 M.

Figure ES 3 provides an analysis of Mine cashflow over the life of mine. Table ES 4 provides
a summary of the key financial parameters from the TEM.

Net present values of the cash flows are shown in Table ES 5 using discount rates from 8% to
12% in a post-tax context. The CP notes that for the Base Case from a Mine perspective, at a
10% discount rate, the post-tax NPV is USD527 M.

The Mi n ei®nsost BeRsifive to revenue (grade or commodity price). The Mine has lower
sensitivity to operating costs and is least sensitive to capital. The operating and capital cost
sensitivity is illustrated in Table ES 6. Further sensitivity analysis is presented in the main report
covering:
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1  Sensitivity to Premium Ruby Content at Mugloto Pit

1  Sensitivity to Resource/Reserve Grade

1  Sensitivity to Reduced Sales

1  Sensitivity to Reduced Life of Mine

The Competent Valuator (CV) for this valuation is Mr Keith Joslin BEng ACSM MSAIMM, an

Associate Consultant with SRK. Mr Josl in has 30 yearsd experience
has been involved in the valuation of mineral assets across many commodities during his career

to date.

Base Case Mine Perspective Cash Flow
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Figure ES 5: Net Cash Flow
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Table ES 6: Base Case Mine Perspective Summary of LoM Financial Parameters

Total LoM
Sales Revenue (USDM) 3,459
Operating Costs (USDM) 1,229
Operating Profit - EBITDA (USDM) 2,230
Tax Liability (USDM) 743
Capital Expenditure (USDM) 219
Net Free Cash Flow (USDM) 1,268
Total Waste Mined (kt) 71,767
Total Ore Mined (kt) 20,647
SIR (kt) 3.48
Total Ore Treated (kt) 21,629
Grade (ctht) 9.1
Contained Ct (ct 000's) 197,015
Stock Inventory (ct 000's) 5,633
Total Sales (ct 000's) 202,648
Mining and production costs (USD/t Treated) 17.02
Administrative expenses (USD/t Treated) 3.79
Management and auction fees (USD/t Treated) 19.99
Mineral royalties and production taxes (USD/t Treated) 16.02
Total Operating Costs (USD/t Treated) 56.81
Revenue (USDlct) 17.07
Operating Costs (USD/ct) 6.06
Operating Profit (USD/ct) 11.00
Table ES 7: NPV Profile
Summary of NPV's Mine Perspective
Discount Rate NPV USDm

Net Present Value 8.0% 617

10.0% 527

12.0% 454

Table ES 8: Base Case Mine Perspective Sensitivity Analysis for NPV at 10%

NPV 10% (USDm) REVENUE SENSITIVITY
-20% -10% 0% 10% 20%
o -20% 445 527 608 690 772
v S -10% 409 488 568 647 726
A 5 0% 373 450 527 604 681
°© & 10% 338 412 487 561 636
® 20% 302 374 446 518 590
NPV 10% (USDm) REVENUE SENSITIVITY
-20% -10% 0% 10% 20%
o -20% 396 473 550 627 703
x 5 -10% 385 461 538 615 692
o ('% 0% 373 450 527 604 681
Oz 10% 362 439 516 593 670
@ 20% 351 428 505 582 658
NPV 10% (USDm) OPEX SENSITIVITY
-20% -10% 0% 10% 20%
. -20% 631 590 550 509 469
x 5 -10% 619 579 538 498 457
g 5 0% 608 568 527 487 446
I 10% 597 556 516 475 435
@ 20% 586 545 505 464 424
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+ sr 5th Floor Churchill House
\/ 17 Churchill Way

City and County of Cardiff

CF10 2HH, Wales

United Kingdom

E-mail: enquiries@srk.co.uk

URL:  www.srk.co.uk

Tel:  +44 (0) 2920 348 150

Fax: +44 (0) 2920 348 199

A COMPETENT PERSONS REPORT ON THE MONTEPUEZ RUBY
MINE, MOZAMBIQUE

1 INTRODUCTION

1.1 Background

SRK Consulting (UK) Limited (SRK) is an associate company of the international group holding

company, SRK Global Limited (the SRK Group). SRK has been commissioned Pallinghurst
Resources Ltd l(@afPat lioagamedtadd , Gemf i e hadenaft&r oup Li |
also referred to tabe tm€&l ifieCrotmipga nggiabe ofotimedCempetank e
Persons Reports (CPRs) for the assets of Gemfielc
2015. Gemfields is now a 100% subsidiary of GGL, and renamed as Gemfields Ltd. This CPR

i s on the Mont epuez Ruby Mi ne (AMontepuezo, i MR
Montepuez Ruby Mining Limitada is the mine operator and is 75% owned by Gemfields.

SRK has been requested to base the CPR on the MRM life of mine plan (LoMp) reviewed and
adjusted by SRK where appropriate. This CPR has been prepared to support the reporting of
Mineral Resources and Mineral Reserve estimates in accordance with SAMREC Code.

The Lead Competent Person (CP) with overall responsibility for this CPR is Mr Mike Beare
CEng BEng ACSM MIMMM, a Corporate Consultant (Mining Engineering) with SRK. Mr Beare
has 23 years6 experience in the mininginthedustry
reporting of Mineral Reserves on various diamond and gemstone projects during his career to

date. The CP confirms that this Executive Summary is a true reflection of the full CPR.

1.2 Project Description

1.2.1 Location and Access

The Montepuez Ruby Mine is located in Cabo Delgado province in north-eastern Mozambique,
approximately 170 km west of Pemba as presented in Figure 1-1 and Figure 1-2. The
concession area is 34,996 ha. The nearest village is Namanhumbir less than 1 km from the
Project camp and approximately 6.6 km from the mining areas. The main operations offices,
stores and accommodation are located at the Namanhumbir camp (Figure 1-2). The camp is
accessed from the highway via a 1.2 km long dirt road. The road passes through Namanhumbir
from the regional Route 242 which connects Pemba and Montepuez. The road is shared with
local traffic for a further 6.6 km up to the Mine gate. The Company also holds additional licences
in the region, but these do not form part of this CPR.

— Registered Address: 21 Gold Tops, City and County of Newport, NP20 4PG, Group Offices: Africa

& Wales, United Kingdom. Asia

& SRK Consulting (UK) Limited Reg No 01575403 (England and Wales) Australia
ropen sty Rsarncs | LJKAS Europe
K North America

South America


http://www.srk.com/
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1.2.2 Topography
MR M6 s ¢ o nareas are located within a relatively flat area: the average elevation is
approximately 450 mRL and the highest and lowest points on the concessions are 562 mRL
and 366 mRL respectively. A non-perennial tributary, originating south of the Mugloto pits,
drains southwards and underlies the illegal mining area south of Mugloto. Six additional
tributaries, one of which originates in the Mugloto pits area and five that originate north of the
Maninge North mining area drain southwards and run beneath the illegal mining area south of
Maninge Nice pits. The non-perennial tributary west of Maninge Nice pit has been dammed to
create a reservoir for the wash plant.
Each of these two tributaries drain southwards from the illegal mining areas into a perennial
stream that originates approximately 1 km southeast of Caraia and drains south easterly across
the southern part of Mining Concession 4702C draining into the Rio Megaruma, which flows
east and discharges into the Indian Ocean.

1.2.3 Climate
The climate in the Cabo Delgado is typically hot, humid and tropical with temperatures varying
between 22 to 34°C. The District of Montepuez is dominated by a sub-humid and sub-arid
climate. Two distinct seasons exist; the rainy season extends from November to April and the
dry season from June to September. The annual average temperature is 18°C and the average
rainfall is 945 mm/year. The average annual relative humidity and wind speed is 67% and
4.2 km/hour respectively.

1.2.4 Site Description
Gemstones are currently mined from a series of shallow open pits. At present, 70% of the total
rock handling production is being sourced from Mugloto Block, 25% from Glass and remaining
5% from the Maninge Nice pit, a primary amphibolite deposit that extends up to 28m below
surface. In addition to the Namanhumbir mine camp, the existing surface infrastructure at the
Maninge Nice mining block includes:
1 two open pits;
i accessroads;
1 agravel washing plant;
i astockyard for ore and overburden stockpiles;
1 an engineering workshop and vehicle maintenance area;
9 ruby sorting house (including security barracks);
1  ware house & diesel pump station;
1 CCTV control room;
1  geology site office & core-shed; and
1 the Arkhe security barracks.
The Glass mining areas include the following infrastructure:
1 three open pits;

U7367 MRM CPR 2018_v15.docx November 2018
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1.2.5

1  Chelsea security camp; and

1  astockyard for over burden stockpiles.
The Mugloto mining area includes the following infrastructure:

five open pits;
overburden stockpiles;

1
1
1  the Ntorro security camp including training room; and
1

plantation over reclaimed pits.

Power is sourced from the national transmission grid to transformers at the camp, mine gate
and wash plant. Backup diesel generators are used when the fixed connection is interrupted
to ensure operations remain unaffected.

Water supply for the Project is sourced from 7 boreholes on site which provide both potable
and process water. The bulk of process water is recycled, with boreholes providing make-up
water.

The CP understands the existing workforce as at June 2017 totals 1,120 employees including
440 direct MRM employees and 680 contractors currently working with MRM.

History

The Montepuez deposits were discovered in 2009 where after there was a large influx of
artisanal miners to the area. Gemfiel dsbo
Venture agreement was signed between Gemfields Plc and Mwiriti Lda, the original title holders.

Gemfields subsequently formed Montepuez Ruby Mining Lda during August 2011. In February
2012 mining concessions were issued in the name of MRM, valid for 25 years. Environmental
licenses issued in the name of MRM, valid for five years were also issued in 2012.

During August 2012, bulk sampling commenced on site with a fleet of equipment purchased by
MRM. The initial wash plant and sorting house were both commissioned in November 2012.
The initial wash plant has now been decommissioned and a new wash plant has been
constructed allowing for treatment of 200 tph and commissioned in December 2016. Following
the installation of the new wash plant. MRM has decided to construct a new Sort House and
recovery installation incorporating state-of-the-art hands-off sorting equipment with construction
to commence in 2018. For the period of July 2012 to the end of June 2017, total rock handling
was 12.6 Mt, of which 2.13 Mt was ore.
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Figure 1-1: Project Location
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1.3
1.3.1

1.3.2

1.3.3

Requirement, Structure and Reporting Standard
Requirement

This CPR has been prepared to support the reporting of Mineral Resources and Mineral
Reserve estimates in accordance with the South African Code for the reporting of exploration
results, Mineral Resources and Mineral Reserves (the SAMREC Code or SAMREC). 2016
Edition.

Structure

The asset is limited to the Montepuez operation and the associated licences. Accordingly, this
CPR has been structured on a discipline basis where technical sections comprise: Geology;
Mineral Resources; Mining Engineering; Mineral Reserves; Mineral Processing; Infrastructure;
Environment and Social; Commodity Prices and Macro-Economics; Technical-Economic
Parameters; Risks and Opportunities; Financial Analysis; and Conclusions and
Recommendations. The Company also holds additional licences in the region, but these do not
form part of this CPR.

Compliance

In this CPR, the standard adopted for the reporting of the Mineral Resources and Mineral
Reserve statements is that defined by the terms and definitions given in the SAMREC Code
(2016). The SAMREC Code is a recognised reporting code and is acceptable to the
Johannesburg Stock Exchange (JSE). This CPR also complies with the requirements of Section
12 of the JSE listing requirements and the SAMVAL Code.

This CPR has been prepared under the direction of the Competent Persons as defined by the
SAMREC Code, who assume overall professional responsibility for the Mineral Resource and
Mineral Reserve statements as presented herein.

Notwithstanding the above, the CP notes the following:

1  where any information in the CPR has been sourced from a third party, such information
has been accurately reproduced and no facts have been omitted which would render the
reproduced information inaccurate or misleading;

1 drafts of the CPR were provided to the Company for the purpose of confirming both the
accuracy of factual information and the reasonableness of assumptions relied upon in this
CPR;

I this CPR has not undergone regulatory review but is expected to do so as part of the listing
requirements of the JSE; and

1 the CP notes that gemstone deposits, owing to the distribution of economic concentrations
of alluvial gravel beds are notoriously difficult to sample, estimate and classify as their
thickness and grade are highly variable and their exact location very difficult to predict.
Current drilling techniques are inappropriate to provide sufficient data density to enable
direct estimation of gravel bed grade. Accordingly, drilling as currently employed can only
provide information to determine the volume of the gravel beds. Derivation of Mineral
Resources is largely dependent on the availability of the results of bulk samples or
equivalent such as historical production statistics. All the above uncertainties and the use
of extrapolated grade and geological information require that only an Indicated Mineral
Resource category be assigned to the Mineral Resources at the Project.
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1.4

15

151

152

Effective Date and Base Technical Information

The effective date (the AEfTf e dt3l\AegusD2L8 avith)he
Mineral Resources and the Mineral Reserves estimated at this date.

Verification, Validation and Reliance

This CPR is dependent upon technical, financial and legal input. In respect of the technical
information provided, this has been taken in good faith by the CP, and other than where
expressly stated, this has not all been independently verified. The CP has, however, conducted
a detailed review and assessment of all material technical issues likely to influence the value of
the Mine, which has included the following:

1 inspection visit to the Mine during August 2014 whi ch cul mi nated A
Review of Resource and Reserve Planning at the Montepuez Mine, Mozambiqueo and
dated October 2014;

1 inspection visits to the Mine in April 2015;

9 discussion and enquiry following access to key project technical, head office and
managerial personnel from April through May 2015;

9 an examination of historical information for the Mine;

1  generation and reporting of a JORC Code Compliant Mineral Resource and Ore Reserve
statements for the 2015 CPR;

1 areview, accompanied by further site visits during September 2017 and, where considered
appropriate by the CP, modification of the latest LoMp for the Mine as part of the 2018
CPR for a proposed listing on the JSE.

The CP has also assumed certain macro-economic parameters and commodity prices and
relied on these as inputs to determine the potential economic viability of the stated Mineral
Resources.

Where fundamental base data in support of the Mineral Resource statements has been
provided (geological information, assay information, exploration programmes) for the purposes
of review, the CP has performed all necessary validation and verification procedures deemed
appropriate in order to place an appropriate level of reliance on such information.

Technical Reliance

The CP places reliance on the Company and their respective technical representatives that all
technical information provided to the CP, as of 1 May 2017, is accurate. The technical
representative for the Compa n y 6 s ralMResowces is Mr Hemant Azad, MSc, (Applied
Geology). Mr Azad is the Head of Geology at MRM and is responsible for all technical matters
in respect of Mineral Resources at the Company.

Financial Reliance

In consideration of all financial aspects relating to the Mine, the CP has placed reliance on the
Company and MRM that the following information as they may relate to the Mine and the
Company is appropriate as at 1 January 2018:

1  operating expenditures as included in MRM6 s L o Mp ;

1 capital expenditures as includedinMRM6s Lo Mp; and
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1 all statutory and regulatory payments as may be necessary to execute the LoMp.

The financial information referred to above has been prepared under the direction of Mr David

Lovett, Chartered Accountant (ICAEW), on behalf of the Board of Directors of the Company. Mr

Lovett is the Chief Financial Officer of Gemfields and has 12y ear sd® experi ence in
operations and management.

1.5.3 Legal Reliance

In consideration of all legal aspects relating to the Mine, the CP has placed reliance on the
representations by the Company and MRM that the following are correct as at 1 January 2018:

1 the Directors of the Company and MRM are not aware of any legal proceedings that may
have an influence on the rights to explore or mine for gemstones;

1 that the Company and their subsidiaries are the legal owners of all mineral and surface
rights relating to the Mine; and

1  no significant legal issue exists which would affect the likely viability of the Mine and/or on
the estimation and classification of the Mineral Resources and Mineral Reserves as
reported herein.

It is noted however that a UK-based law firm, Leigh Day, has filed a claim in the High Court of
England against Gemfields Ltd and its subsidiary, Montepuez Mining Limitada, on behalf of 29
(as yet anonymous) individuals living on or around the MRM ruby mining licence in northern
Mozambique. The claim alleges that Gemfields and MRM are liable for human rights abuses
including the deaths and mistreatment of artisanal miners and the seizure of land without due
process. To date, the claim filed by Leigh Day has not been served on Gemfields and MRM,
meaning the court process has not commenced. Gemfields and MRM are investigating the
claims as far as possible, noting the Leigh Day has so far advanced very scant evidence in
support of its claims. Gemfields and MRM take allegations of this nature extremely seriously
and denounce any form of violence or abuse.

1.6 Limitations, Reliance on Information, Declaration, Consent and Copyright
1.6.1 Limitations

The CP is responsible for this CPR and declares that the CP has taken all reasonable care to
ensure that the information contained in this report, is to the best of t h e  &nBv@lesige having
made all reasonable enquiries, in accordance with the facts and contains no omission likely to
affect its import.

The CP does not assume any responsibility and will not accept any liability to any other person
for any loss suffered by any such other person as a result of, arising out of, or in connection
with this CPR or statements contained therein.

The Company and MRM have confirmed in writing to the CP that to their knowledge the
information provided by them (when provided) was complete and not incorrect or misleading in
any material respect. The CP has no reason to believe that any material facts have been
withheld. Further, the Company and MRM have confirmed in writing to the CP that they believe
they have provided all material information.
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The achievability of the LoMp and associated expenditure programme is neither warranted nor

guaranteed by the CP. The LoMp and expenditure programme as presented and discussed

herein has been proposed by the Companyds managem
the CP, and cannot be assured. The LoMp and expenditure programme are necessarily based

on technical and economic assumptions, many of which are beyond the control of the Company

and MRM. Future cash flows derived from such forecasts are inherently uncertain and

accordingly actual results may be significantly more or less favourable.

1.6.2 Reliance on Information

The CP believes that its opinion must be considered as a whole and that selecting portions of
the analysis or factors considered by it, without considering all factors and analysis together,
could create a misleading view of the process underlying the opinions presented in the CPR.
The preparation of a CPR is a complex process and does not lend itself to partial analysis or
summary.

T h e @pirdos in respect of the Mineral Resources and Mineral Reserves declared and the
LoMp is effective at 31 January 2018 and is based on information provided by the Company
and MRM throughout the course of t h e  @ReStigations, which in turn reflect various
technical-economic conditions prevailing at the date of this report. Further, the CP has no
obligation or undertaking to advise any person of any change in circumstances which comes to
its attention after the date of this CPR or to review, revise or update the CPR or opinion.

1.6.3 Declaration

SRK will receive a fee for the preparation of this report in accordance with normal professional
consulting practice. This fee is not contingent on the outcome of the CPR and SRK will receive
no other benefit for the preparation of this report. SRK does not have any pecuniary or other
interests that could reasonably be regarded as capable of affecting its ability to provide an
unbiased opinion in relation to the Mineral Resources or Mineral Reserve.

Neither SRK, the Competent Persons, the Competent Valuator, nor any of the directors of SRK,
have at the date of this report, nor have had within the previous two years, any shareholding or
other interest in the Company or MRM. Consequently, SRK, the Competent Persons, the
Competent Valuator and the directors of SRK consider themselves to be independent of the
Company and MRM.

This CPR includes technical information, which requires subsequent calculations to derive
subtotals, totals and weighted averages. Such calculations may involve a degree of rounding
and consequently introduce an error. Where such errors occur, the CP does not consider them
to be material.

1.6.4 Consent

Neither the whole nor any part of this report nor any reference thereto may be included in any
other document without the prior written consent of SRK as to the form and context in which it
appears.
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1.6.5 Copyright

1.7

Copyright of all text and other matter in this document, including the manner of presentation, is
the exclusive property of SRK. It is an offence to publish this document or any part of the
document under a different cover, or to reproduce and/or use, without written consent, any
technical procedure and/or technique contained in this document. The intellectual property
reflected in the contents resides with SRK and shall not be used for any activity that does not
involve SRK, without the written consent of SRK.

Qualification of Consultants

The SRK Group comprises over 1,300 staff, offering expertise in a wide range of resource

engineering disciplines with 49 offices | ocat ed on si x continent

independence is ensured by the fact that it holds no equity in any project. This permits the SRK
Group to provide its clients with conflict-free and objective recommendations on crucial
judgement issues. The SRK Group has a demonstrated track record in undertaking
independent assessments of resources and reserves, project evaluations and audits, Mineral

Ex pemRepsrs, Compet ent Persons6® Repor t Mineral NReserger a |

Compliance Audits, Independent Valuation Reports and independent feasibility evaluations to
bankable standards on behalf of exploration and mining companies and financial institutions
worldwide. The SRK Group has also worked with a large number of major international mining
companies and their projects, providing mining industry consultancy service inputs. SRK also
has specific experience in commissions of this nature.

This CPR has been prepared based on a technical and economic review by a team of 8

S .

Res

consultants sourced from the SRK Gr ouwipensonttof fi ces

period. These consultants are specialists in the fields of geology, resource and reserve
estimation and classification, open-pit mining, mineral processing, tailings management,
infrastructure, environmental management and mineral economics.

The individuals who have provided input to this CPR, and are listed below, have extensive
experience in gemstones and the mining industry and are members in good standing of
appropriate professional institutions. Cer t i fi cates of CPo6s, CcvV,
provided in Appendix C.

Michael Beare, CEng, MIMMM ACSM BEng (Lead CP) (Section 1, 10 and 11);
Hanno Buys, Pr.Eng, MSAIMM (Sections 5, 6 and 8);

Dr Lucy Roberts, MAusIMM (CP), PhD (Sections 2, 3 and 4);

James Haythornthwaite MSc, BSc, FGS (Sections 2, 3 and 4);

David Pattinson, CEng, MIMMM, PhD (Sections 6,7 and 8);

Jamie Spiers MSc DIC, BSc (Hons) (Section 7.4);

John Merry MPhil, BSc, AIEMA (Section 9); and

= =424 =4 -4 A -a -2 -2

Keith Joslin MSAIMM, ACSM, BEng (Hons) (Section 12).

The Competent Person who has reviewed the Mineral Resources as reported by SRK is Dr
Lucy Roberts. The Competent Person responsible for reporting Mineral Reserves is Michael
Beare who also takes overall responsibility for the CPR.
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In order to prepare this CPR, the following site visits were undertaken:

1 187 24 August 2014: Gabor Bacsfalusi and Lucy Roberts visited site in order to advise on
data collection for Resource and Reserve estimation; and

1 20-27 March 2015: James Haythornthwaite visited site to work on the geological model;

1 30Marchi 4 April 2015: David Pattinson, Rowena Smuts and Tim Fry visited site to review
the processing, environmental and infrastructure disciplines. The aim of the visit was to
collect project information and data, make a visual assessment and understand the current
mining and processing operations for the purposes of providing guidance on environmental
and social management for the Mine; and

1  September / October 2017: Hanno Buys, David Pattinson, Lucy Roberts and John Merry
visited site for the 2018 CPR update.

GEOLOGY

Regional Geology

The Montepuez deposit is located in northeast Mozambique (Figure 2-1), in the Numano block,
which comprises accretionary, west-thrust faulted and highly metamorphosed Mesoproterozoic
and Neoproterozoic rocks. This area forms part of the southernmost extent of the Mozambique
Craton and is bound to the south by the Nampula block. The crystalline basement is overlain
by Permo-Jurassic Karoo sedimentary rocks in the northwest and by Jurassic-Neogene
sediments of the Rovuma Basin to the east, adjacent to the coastline. Where exposed, the
basement is composed of allochthonous intrusive ortho-gneissic and para-gneissic complexes,
juxtaposed along thrust-fault contacts to form separate metamorphic terranes. These terranes
are separated from those to the south by the northeast-southwest trending Lurio Belt.

Metamorphism occurred during two distinct tectonic events; namely the Mozambican Orogeny
(between 1100 and 850 Ma) and East African Orogeny (between 800 and 650 Ma). The
basement rocks were re-tectonised and emplaced at ~538 Ma by thrusts, transcurrent shear
zones and folds as part of Pan-African intracontinental orogenic processes.

The Montepuez ruby deposit is hosted by the Montepuez Complex (Figure 2-2), a strongly
ductile-deformed, wedge-shaped, metamorphic terrane. The Montepuez Complex is composed
of orthogneisses ranging from granitic to amphibolitic in composition, and paragneisses
comprising quartzite, meta-arkose, marble lenses, quartz-feldspar gneiss and biotite gneiss.
These metamorphosed sedimentary rocks have been intruded by granite, granodiorite, and
tonalite.

Intense deformation has resulted in a highly complex structural framework, the local units folded
into tight and isoclinal folds dissected by a suite of mainly northeast to southwest trending shear
zones. The current interpretation suggests that the Montepuez Complex is structurally
controlled by a complex, double plunging, re-folded fold.

The Montepuez Complex is bounded by thrust faults to the north by the Nairoto Complex, the
oldest rocks in the region composed of ductile-deformed metamorphosed intrusives, and to the
west by volcano-sedimentary meta-suites of the Xixano Complex.
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Figure 2-1: Regional geological map of Northern Mozambique
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Semi-regional map of the Montepuez complex, overlain by the MRM Licence perimeter (black dashed line).
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2.2

221

Deposit Geology

An overview of the geology and mineralisation of the Montepuez deposit is provided below.
Note that, to date, mining of the ruby mineralisation by Gemfields has been primarily focussed
on three main clusters of production pits in separate areas, termed by Gemfields as Mugloto
(the western portion of the deposit), Maninge Nice (the north-eastern portion of the deposit) and
Glass (the south-eastern portion of the deposit). These areas are referred to in describing the
Montepuez geology and mineralisation presented in this section. Figure 3-4 in Section 3.8
shows the location and labels the bulk sampling pits and mining areas.

Lithologies

The local bedrock geology of the Montepuez deposit is characterised by a complexly deformed
sequence of granitic to amphibolitic orthogneisses and carbonate, quartzite, biotite and
hornblende paragneisses. This gneissic sequence may be broadly divided into four main
lithological groups, namely amphibolite (Figure 2-3a), mafic gneisses, granitic gneiss and
carbonate units, as described below.

Amphibolite:

A melanocratic, often gneissic unit dominated by amphibole, with lesser feldspar and mica and
common garnet and/or corundum porphyroblasts. Distinct carbonate alteration of the
amphibolite unit is common, manifest in intense carbonate veining, typically as mm-cm scale
sub-planar veins parallel to the host rock foliation (Figure 2-3b), or less commonly as an
anastomosing vein stockwork (Figure 2-3c). The carbonate altered amphibolite typically
exhibits a pale colour and fine grain size relative to the unaltered equivalent. The amphibolite
unit is weakly to moderately foliated and is generally characterised by a lesser degree of strain
than the adjacent gneissic units.
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Figure 2-3: Montepuez bedrock lithologies

Notes to Figure 2-3

(from top left): @) Maninge Nice amphibolite, with visible ruby mineralisation (~2-3mm gem circled in red),
b) Moderately weathered amphibolite with carbonate veining parallel to the dominant foliation, c) Highly
weathered amphibolite with stockwork-style carbonate veining, d) Hornblende-biotite gneiss

Mafic Gneiss:

The bulk of the rock mass within the area of the Montepuez deposit comprises of a suite of
mafic gneisses dominated by hornblende-biotite gneiss (Figure 2-3d) and biotite gneiss (Figure
2-4a). Both the biotite gneiss and hornblende biotite gneiss are composed of feldspar and
quartz with an abundant mafic input dominated by hornblende and biotite, with lesser garnet
and corundum. The key diagnostic differentiator between the biotite gneiss and hornblende
biotite gneiss units is hornblende content, with hornblende-biotite gneiss comprising >30% of
the amphibole species. Although both units are of variable grain size, the biotite gneiss is
typically finer than the hornblende biotite gneiss, which is often defined by a more distinct
compositional gneissic banding and characteristic clusters of hornblende porphyroblasts
elongated parallel to the dominant foliation fabric. Much of the mafic gneiss suite is composed
of a texturally distinct garnetiferous gneiss (Figure 2-4b) defined by abundant garnet +-/
corundum porphyroblasts in a coarse biotite or hornblende-biotite gneiss, with pronounced
gneissic banding, generally at a 5 t010 mm scale.

Granitic Gneiss:

The bulk of granitic gneiss material intersected at the Maninge Nice and Mugloto areas is a
massive to very weakly foliated, relatively coarse-grained unit dominated by quartz and feldspar
(Figure 2-4c). Less commonly, at Mugloto, the granitic gneiss is characterised by a gneissic
banding of alternating amphibole-rich and felsic bands with quartz and feldspar porphyroblasts.
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Carbonate:

The carbonate material (Figure 2-4d) within the gneissic package is typically coarse grained
and is often found thinly interbedded with the mafic gneiss, granitic gneiss and amphibolite
units. Much of the carbonate rock commonly shares diffuse contacts with the adjacent units,
and variations in colour, considered a result of minor amphibole content, or Fe alteration related
to contacting amphibolite units is not uncommon.

Other Units:

Other minor lithologies observed locally in outcrop and, rarely, in drill core include quartzite,
pegmatite and vein quartz. Due to their limited outcrop and drill core exposure, at present the
relationship between these lithologies and the main gneissic package is unclear. For this
reason, these units have not been modelled.

g ®)

_n;lvj:-l

Figure 2-4: Montepuez bedrock lithologies

Notes to Figure 2-4
(from top left): a) Biotite gneiss, b) Garnetiferous gneiss, c) granitic gneiss, d) Carbonate
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2.2.2

2.2.3

Overburden Sequence

The fresh bedrock units described above are overlain by up to 16 m of overburden material with
an average thickness of approximately 5 m. This overburden package broadly comprises (from
top to bottom) soil / lateritic material transitioning to clay rich material with increasing clastic
content at depth. The contact between the clay and overlying soil is transitional and defined by
increasing phyllosilicates and quartz / rock nodules. A gravel bed horizon, which comprises
variably rounded quartz gravel and clastic material (up to approximately 15 cm in diameter) in
a clay-rich matrix, occurs as lenses that form a semi-continuous horizon, at or near the
basement contact. The gravel bed, which is the host of the secondary ruby mineralisation, is
generally less than 2 m thick, with an average thickness of 0.45 m.

Top Soil
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Figure 2-5: Overburden stratigraphy at the east face of Maninge Nice Pit

Structure and Stratigraphy

The Montepuez deposit has been subject to a complex deformation history, which is reflected
in the structural complexity of the geometry of the sub-surface geological units. The gneissic
sequence is variably foliated with variations in intensity from weakly to strongly foliated over
distances of metres to tens of metres.

At the deposit-scale, the Montepuez deposit is interpreted to form a broadly east-west trending
gentle-open fold system (Figure 2-6) with significant small-scale parasitic folding. The open
folds are interpreted to form part of the northern limb of the complex, double-plunging, broadly
east-west trending re-folded fold structure, as shown in Figure 2-2.
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Interpretation of the available airborne geophysical survey data (magnetic and radiometric),
topography and satellite data suggests that the deposit is intersected by a number of minor,
discontinuous dominantly north-northwest to south-southeast trending shear zones, bounded
to the south and east by larger scale east-west and north-northeast to south-southwest trending
shear zones respectively.
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Figure 2-6: North-south section (vertical exaggeration = 2.5x) through the central Mugloto area displaying the interpreted gentle-open fold
system
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224

A broad stratigraphic sequence has been derived from the available data. In the area of the
mains Maninge Nice pit, the mineralised amphibolite is underlain by approximately <10 m of
folded granitic gneiss. This overlies a sequence of variably foliated mafic gneisses (biotite
gneiss and hornblende-biotite gneiss) inter-layered with minor granitic gneiss intersections. A
second major granitic gneiss layer, which is approximately 10 m thick, exists near the base of
this sequence. To the north, coarse grained carbonate horizon outcrops in a broadly east-west
orientation. This is bordered to the north by a number of discontinuous lenses of garnetiferous
gneiss separated from the carbonate unit by approximately 50 to 100 m of mafic gneiss. The
stratigraphic and geometrical relationship between this northern area and the gneissic
sequence surrounding the Maninge Nice amphibolite is unclear. The carbonate horizon and
underlying material are considered to form the northern limb of an east-west trending,
downwards closing fold, with an axial plane running through the centre of the Maninge Nice
amphibolite.

The stratigraphy of the Mugloto and Glass areas is not as well understood, due to a lack of
diamond drilling in these areas; however, a broad sequence similar to that observed in the
Maninge Nice area is apparent at Mugloto, primarily interpreted from auger drill hole logs
(Figure 2-6). This is loosely defined by an amphibolite horizon, underlain by approximately 25
to 100 m of mafic gneiss, including numerous discontinuous lenses of garnetiferous material.
Similar to Maninge Nice, a 10 to 50 m thick granitic gneiss horizon lies at the base of this mafic
sequence. This is underlain by approximately 50 m of variably altered carbonate material,
interlayered with mafic gneiss and some minor amphibolite lenses. At Glass, very broadly, the
stratigraphic sequence appears to be characterised by central zone of E-W striking granitic
gneiss, which occupies topographic highs, bordered by biotite gneiss, which outcrops to both
the north and south of the E-W trending topographic highs, with hornblende biotite gneiss
outcropping in the extreme south of the area delineated by drilling.

Mineralisation

Ruby mineralisation at Montepuez occurs in two settings, namely the underlying primary
mineralisation, which is associated with amphibolites, and the overlying secondary
mineralisation, hosted by the gravel bed. The current focus for exploration and production is
the secondary mineralisation, which historically has been the source of higher quality
gemstones; however, exploration and production has also targeted the primary mineralisation
within the amphibolite.

Production of primary rubies has been restricted to the Maninge Nice area. Diamond drilling
data suggests that primary ruby mineralisation is more abundant in this area. The primary rubies
sourced from the Maninge Nice amphibolite form tabular hexagonal crystals, with a strong basal
cleavage (Figure 2-7¢). The recovered gemstones are typically highly fractured, and amphibole,
mica and feldspar inclusions are common. Despite this, some of the primary crystals have
internal clean and transparent regions that may be clipped to produce clean rough material.
The primary rubies usually exhibit a lighter, pink colour, in comparison to the dark red secondary
rubies, and thus most are typically classed as sapphire quality.
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Where ruby mineralisation is intersected by diamond drilling, the ruby crystals are usually
surrounded by a white feldspar rim (Figure 2-7a). Initial observations from the limited pit
mapping suggest that the amphibolite-hosted ruby mineralisation is spatially associated with
north-south trending feldspar and carbonate veins. These are considered to be related to
dextral shear structures and also with stockwork-style pegmatite intrusives. Primary ruby
mineralisation at Maninge Nice and Mugloto lies on the same structural trend as known ruby
occurrences at Namahaca and Nacaca, which indicates the existence of a ruby rich mineralised
trend. Primary amphibolite has not been identified in the Glass area by the shallow auger drilling
completed in this area to date.

Secondary rubies, which are confined to the gravel bed horizon in the overburden, are typically
more transparent, less included and often of a darker red colour than primary rubies in the in-
situ amphibolite (Figure 2-7b and Figure 2-7d).

The current genetic model for the secondary ruby deposit proposes initial deposition within one
or more major flooding events, followed by redistribution of the rubies by alluvial processes,
such as those in a braided river system. Alluvial reworking resulted in the fragmentation of the
more heavily included and fractured material into particle sized grains, concentrating the more
durable clean material into the gravel bed deposits. As a result, the average gem quality of the
secondary rubies is typically much higher than those contained within the primary amphibolite.

AN

Figure 2-7: Montepuez primary and secondary ruby mineralisation
Notes to Figure 2-7

a) Amphibolite ruby mineralisation with a feldspar rim, in diamond drill core, b) Ruby mineralisation in
the secondary gravel bed, c) Primary amphibolite ruby mineralisation at Maninge Nice, d) A
comparison of the Maninge Nice primary (right) and secondary (left) mineralisation styles
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Within the gravel bed unit, the quality and quantity of ruby gemstones varies significantly across
the deposit. This may be a result of the variability of the primary host lithology, and will depend
on the geomorphology of the area, as well as the nature of the physical and chemical
weathering during the deposition of the secondary mineralisation.

MRM has put in place a classification system to record the quality of the rubies, in order to
reflect this variation. This is described in detail in Section 3.8, but may be broadly categorised
into Premium Ruby, Ruby, Low Ruby, Sapphire, Corundum and -4.6 mm qualities.

In the areas that have been the focus of production to date, generally, the grade (in terms of
carats per tonne) is relatively similar between the Mugloto and Glass areas, although the
proportion of the highest quality rubies recovered from Mugloto is greater than that at Glass. In
both areas, local variation in the grade and quality of the ruby gemstones contained within the
secondary gravel bed is attributed in part to varying degrees of remobilisation within the
interpreted paleochannels. To date, production from the Maninge Nice area has been
predominantly focussed on the gravel bed that directly overlies the primary mineralised
amphibolite. Here, the total carats per tonne is an order of magnitude greater that the grades
at Mugloto and Glass, but the quality of stone is typically less desirable. Production from a
smaller pit at Maninge Nice, east of the main Maninge Nice pit (Pit 3) and not overlying primary
mineralisation, suggests that, outside of the area directly underlain by the mineralised
amphibolite, the grade and quality is more comparable to that at Mugloto and Glass.

Based on XRF studies completed by Gemfields, the primary source of the Mugloto area
appears to be different from the source for Glass. Ruby / corundum stones recovered from
Glass are typically higher in Cr and V, and lower in Fe than those stones in Mugloto. This
difference in primary source is thought to be the main driver for the differences in quality of
stones recovered.

At Maninge Nice, within the vicinity of the main pit (Pit 3), the secondary deposit can be
genetically correlated with the underlying primary amphibolite deposits. Here, the gravel bed
lies very close to the primary source, resulting in a higher number of carats per tonne being
recovered. The distance of transport is indicated by the morphology of the stones, which, in
the vicinity of Maninge Nice Pit 3, tend to be more platy in shape, indicating reduced
transportation distances. The secondary stones at Maninge Nice are similar to those recovered
from the primary sources, being typically tabular hexagonal crystals, with a strong basal
cleavage. The stones are also highly fractured and included.

The stones recovered from Glass are similar to those at Maninge Nice Pit 3, except the
secondary mineralisation does not overly the primary source. The stones indicate a higher
transportation distance, meaning the number of stones recovered is reduced. The stones
recovered from Glass area typically show a relatively high Cr content, a pink colour, higher V
content and low Fe content than those in Mugloto and can also be correlated genetically with
stones recovered from amphibolite sources.

Stones recovered from Mugloto are relatively high in Fe content. The primary source for these
stones is yet to be identified. The primary source for these stones is thought to lie outside the
area currently delineated by exploration drilling and pitting. The stones are typically dark red in
colour, more transparent with fewer inclusions, and often rounded or tumbled in shape.
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3 EXPLORATION AND DATA COLLECTION

3.1 Introduction

Gemfields exploration of the Montepuez deposit can be broadly defined in terms of two phases;
namely Phase 1, completed prior to Q2 2015, and Phase 2, completed post Q2 2015. The main
exploration methods being employed at the Montepuez deposit include auger and diamond
drilling, small-scale exploration pits, and bulk sampling from a number of bulk sampling pits.
This key data is supplemented by limited geological mapping and geophysical and soil
geochemistry surveys.

Auger drilling and exploration pitting is primarily used to target the secondary mineralisation
with the aim of determining the thickness and nature of the gravel bed and the overlying
material. Diamond drilling is predominantly aimed at determining the nature of the basement
geology with the aim of defining the primary mineralisation at Maninge Nice and understanding
the bedrock geology in general. The main exploration tool used to determine ruby grade and
quality is through bulk sampling. The grade and quality are determined for each mined area
through recovered ruby quantity and quality data from the sorting house.

The approximate costing of exploration completed to date is given in Table 3-1.

Table 3-1: Approximate Exploration Expenditure to August 2018 (Source: MRM)
Iltem Cost (USD)
Satellite Images 25,000
Drilling Rig and Accessories (Rock Drill) 300,000
Exploration Pitting 170,000
Contractual Auger/Core drilling 1,900,000
Airborne Geophysical Survey 300,000
Drone Survey 10,000
Boseman's Jig 50,000
Geological & Survey Instruments (DGPS, Total Station, GPS, Laptops etc) 155,000
Leica Geosystems, Permanent Base Station 50,000
Geological Software (Leapfrog, Surpac, Target, etc) 70,000
Hydraulic Drilling Rig & Accessories (Sandvik DE 710) 800,000
Geology Site office & Core-Shed 150,000
Petrographic studies 10,000
Exploratory Processing Unit (10tph) 200,000
Light Motor Vehicles 300,000
Total 4,490,000

The CP has not been supplied with any specific exploration programmes for MRM. Any further
drilling is likely to be operational in nature and provided for in the capital provision of
USDO0.7 Mpa up to 2047. Furthermore, the CP has not been supplied with any anticipated
greenfield exploration programmes which fall outside the confines of the MRM Mine.
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3.2 Licenced Area

Gemfields reached an agreement with Mwiriti Limitada in 2011 to acquire a 75% controlling
interest in a Joint Venture company, Montepuez Ruby Mining Limitada (IMRMJQ. In February
2012, the Mozambican government granted MRM a mining and exploration license for the two
adjoining Mining Concessions 4702C and 4703C making up the concession area (Concession
Area), which cover an area of approximately 33,600 ha. These are dated 11 November 2011
and are valid for 25 years until 11 November 2036. In 2015 an amalgamation of concessions
was completed and a new concession 4703C, for an area of 34,966 ha, was issued again valid
up to 11 November 2036. The Concession Area is bounded by the coordinates presented in
Table 3-2. The CP notes that the licence coordinates are presented in the UTM 37 South WGS
84 coordinate system. A plan of the concession area is provided in Figure 1-2.

Table 3-2: MRM Concession Area Coordinates

Points Easting Southing
A 527110.42 8562850.97
B 545184.62 8562827.32
C 545152.75 8543474.13
D 527111.90 8543498.06

3.3 Topography

Previously, the highest resolution topographic data available for the Montepuez project area

was the digital el evation model from the Shuttle
resolution of 90 mX by 90 mY, which has a fairly wide vertical accuracy range and a high-

degree of smoothing.

In 2015, an airborne geophysical survey was completed by Thomson Aviation, which covered
all of the licences. Currently, the highest resolution topographic data available is of airborne
geophysical GeOZ-DAS Digital Data, at an accuracy of +/-0.3 m, however, the CP identified
significant errors and inconsistencies between the topographic data supplied, the drillhole
collars, and the ongoing operation pit surveying as completed by MRM. The CP strongly
recommends that MRM address the surveying issues as a matter of priority.

3.4 Geological Mapping

Government Regional Geological Mapping:

The first programme of systematic modern regional geological mapping within a GIS framework
in the area surrounding the Montepuez project was conducted by a consortium of the British
Geological Survey (BGS), Norges Geolgiske Undersakelse (NGU), NorConsult AS an Eteng
(NorConsult), between 2003 and 2005.

This included reconnaissance geological mapping of ten 1:250,000 scale map sheets in the
provinces of Niassa and Cabo Delgado in the north of the country, bordering Tanzania. The
work was part of a wider Mineral Resources Management Capacity Building Project
commissioned by the government of Mozambique, with funding from the World Bank and Nordic
Development Fund amongst others.
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GaiaPix Photogeological Interpretation:

During late 2012 to early 2013, MRM contracted GaiaPix to conduct photogeological mapping
of the Montepuez area at both regional and local scales.

A regional photogeological interpretation of the area was constructed by applying pre-existing
knowledge of the regional geology of the area to the interpretation of merged Landsat ETM and
SRTM data. This resulted in a 1:150,000 scale geological map, covering an area of
approximately 101 km by 63 km.

Elevation

Scale

5 km

Figure 3-1: Topography surface generated from the GeOZ-DAS survey data,
triangulated at a 40 m resolution.
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3.5

The local photogeological map is interpreted at a scale of 1:25,000, covering an area of 19.4 km
by 18 km, focussing on the Maninge Nice and Mugloto areas. The interpretation is based on
SRTM data and GeoEye imagery. GaiaPix also conducted processing of regional ASTER data
in order to produce regional mineral assemblage maps for illite, Mg OH carbonates, FeO, kaolin,
pyrophyllite, alunite and silica. The interpretations were based on analysis of the following
satellite data:

1  GeoEye: high spatial resolution radiometric data at various bands within the visible and
near infrared part of the electromagnetic spectrum, commissioned specifically for the
Project in November 2012.

1 Landsat ETM Data: multispectral radiometric data, incorporating one satellite scene with
seven bands in the visible, near infrared, shortwave infrared and thermal part of the
electromagnetic spectrum, and a panchromatic band of the visible spectrum.

1 ASTER Data: high resolution images across 14 bands of the electromagnetic spectrum,
including the visible and very near infrared, the short-wave infrared and the thermal
infrared.

1 SRTM Data: near-global digital elevation model data at a 90 m resolution.
In-house local mapping:

MRM has completed a number of iterations of the local geological map for the area currently
delineated by drilling and exploration pitting. The area is approximately 11 km by 4 km. The
MRM map is based on downhole logging data, complimented by geological and structural
mapping data from limited outcrops in the north of the Concession Area. The map, which
represents the key | i tshdownlol iiteolbgical tbggmg database dis
regularly updated as new data becomes available.

Geophysical Surveys

Terravision:

In April 2013, MRM contracted Terravision Radar (Terravision) to conduct a ground penetrating
radar (GPR) survey of the Montepuez Project area. The GPR survey was completed along a
number of curvilinear profiles, predominantly focussed on the area around Maninge Nice and
Novo Mina. The results of the Terravision survey helped to provide an early estimation of the
thickness of the overburden cover and highlighted the variation in the morphology of the
basement surface. The survey also identified a number of potential local paleochannel (gravel
bed) deposits and gave an early indication as to the degree of artisanal workings (identified as
voids in the GPR profiles) affecting the gravel bed deposit.

Magnetic Survey:

To supplement the Terravision GPR, an electromagnetic survey was completed in April 2013,
MRM purchased regional total magnetic intensity (TMI) survey data from the Council for
Geoscience in South Africa, who are re-sellers on behalf of the Mozambique government. The
data, which is on a 75 m grid, was later manipulated to derive a TMI analytic signal map.
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3.6

3.7
3.7.1

In addition to the Terravision and magnetic surveys documented above, MRM also
commissioned GeoEye to conduct a high resolution radiometric survey in November 2012. The
results of this study were used to inform a local photogeological interpretation, which is
documented in Section 4.3.

Airborne Geophysical Survey:

An airborne geophysical survey was completed between October and November 2015, which
consisted of approximately 14,618 linear kilometres. The survey covered all of the licences
currently held by Gemfields. The survey was flown at tree top level, to investigate the
geophysical signatures, paleo-channels and structural features.

Geochemical Surveys

MRM has also completed geochemical sampling and analysis, predominantly in the area
around Maninge Nice and Glass A, with a small number of additional samples taken from a
small zone (600 mX by 700 mY) at Ntorro Blocks 1 and 2. In general, the sample locations
follow a broad 100 mX by 100 mY grid. At each sample location, a soil sample was collected
from an approximately 30 cm deep hole and stored in a zip-lock sample bag. A total of 270
samples were collected and analysed for a suite of 32 elements. Elemental analysis was
conducted on site, using a handheld X-ray fluorescence analyser.

Drilling
Summary of the Phase 1 Drill Programme

Drilling within the Montepuez Concession Area comprises a total of 3,385 drill holes for a total
meterage of 42,377 m (Figure 3-2). This includes 2,972 auger holes for 21,232 m and 413
diamond holes for 21,145 m. The auger drilling is primarily on an approximate 140 m grid
throughout most of the deposit, with areas of wider spaced drilling on a 200 m grid in the far
west of the project and in an approximate 3 km wide area between Mugloto and Maninge Nice.
A number of small pockets of close-spaced auger drilling on a 30-40m grid have been
completed in the Mugloto area. To date, no auger drilling has been completed in an approximate
750 m Abufferd west and sloweven diamdnd diiking ihas deen
completed in this area.

The distribution of diamond drill holes is relatively sporadic and confined to the Maninge Nice
area. The most dense areas of diamond drilling are centred around Maninge Nice Pit 3, and
two other small (~750 m * 250 m) pockets of dense diamond drilling in the east of Maninge
Nice, where drill spacing ranges from 5 m to 75 m. North and west of Maninge Nice Pit 3, the
diamond hole spacing is approximately 150m, whilst in the east of Maninge Nice (outside of the
pockets of close-spaced drilling described above), diamond holes are drilled on an approximate
200 m grid.

Across the entire deposit, the auger holes are drilled to an average depth of 7.1 m, whilst the
diamond holes are drilled to an average depth of 51.2 m. All diamond and auger holes are
drilled vertically and have not been surveyed.
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3.7.2

To date, all of the auger drilling and 85 of the diamond holes were drilled by the South African
external drilling contractor, Equator Drilling (Equator). The Equator holes were completed using
a heavy duty Sandvik DE700 core drill, specially modified with an auger drill bit attachment for
auger drilling. The in-house drilling was carried out using an RD30; a simple, trolley mounted
wireline rig manufactured by Rock Dirill India. The majority of diamond core is drilled at HQ
diameter, with a small amount of NQ diameter core.

Exploration Pitting

In addition to auger and diamond drilling, MRM has also conducted close spaced exploration
pitting in a number of key areas Figure 3-3. The exploration pits are shallow excavations with
an average depth of 3.9 m and typical dimensions of 1 m? in cross section. The pits were
excavated prior to auger and diamond drilling to provide an initial assessment of the depth and
thickness of the secondary gravel bed mineralisation. The exploration pits were excavated by
manual labour and have since been filled in to avoid exploitation by artisanal workers. A total
of 823 exploration pits were completed between early 2012 and November 2013, for a total
depth of 3,224 m. It should be noted that a total of 200 of the 823 exploration pits were
terminated prior to reaching the planned depth, due to various technical difficulties, as
documented in Table 3-3.

The exploration pit data is predominantly focussed on the central Mugloto and Maninge Nice
areas (Figure 3-2 and Figure 3-3). At Maninge Nice, exploration pitting is concentrated in the
area around the current Maninge Nice and Glass A pits and in a square grid (approximately
700 m by 900 m). In the central Mugloto, exploration pitting is concentrated in key areas,
namely extending in a north-northwest to south-southeast direction in the area surrounding bulk
sampling pits 1-6, and also in a smaller zone at Ntorro blocks 1, 2 and 3. The central Mugloto
pits are arranged in grids at a spacing of 50 m by 50 m, 100 m by 50 m or 200 m by 100 m.

All exploration pits wer efillaotgegreidt efdo, r figcel oal yodg ya, n dwifitg
being recorded for the over bur denfit(on tdhe pctohrsr)e sapnodn

rock being predominantly recorded as &either

addition, for all exploration pits completed in the Mugloto area, the extracted gravel bed was
weighed, before being placed through a small, portable jig, and the total weight of any recovered
rubies and any recovered garnet recorded separately. No data for the weight of the extracted
gravel bed and corresponding weight of recovered rubies and garnet is available for the
exploration pits completed in the Maninge Nice or Glass areas.
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Figure 3-2: Diamond (yellow) and auger (blue) drill hole collar locations shown
relative to Google Earth satellite imagery.

Figure 3-3: The completed (black) and terminated (orange) exploration pit collar
locations shown relative to Google Earth satellite imagery.

Table 3-3: Reason for exploration pit termination

Number of pits terminated Reason for termination

Encountered inordinately hard or consolidated overburden

175 material, preventing further excavation by manual labour
4 Pit collapse
19 Water influx
2 Artisanal activity
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3.7.3

3.7.4

3.8

Collar Surveys

All drill hole and exploration pit collars were surveyed with standard hand-held GPS equipment.
The collar X and Y values in the drill hole database relate to the hand-held GPS coordinates,
whilst the elevation value is taken from the SRTM topography surface.

Downhole Surveys and Core Orientation

To date, all auger and diamond holes at MRM have been drilled vertically. No downhole
surveying has been undertaken and none of the holes have been structurally oriented.

Bulk sampling and Production

The main exploration tool used to determine ruby grade at the Project is through bulk sampling
from a number of bulk sampling pits. This process was later expanded to full scale mining of
the secondary mineralisation. Since mining operations began, MRM has mined both secondary
and primary ruby-bearing mineralisation. Mining has occurred in three separate locations within
the deposit, namely the Maninge Nice, Mugloto, and Glass areas (Figure 3-4). For the period
of July 2012 to the end of December 2017, approximately 14.7 Mt of material has been removed
from the pits, including approximately 2.6 Mt of mineralised material. The mineralised material
extracted from the pits is passed through the wash plant (via a stockpiling system) and
subsequently sorted by hand in order to provide ruby grade and quality values for each area.
The minimum size of stone recovered ( ottom cutd s 1.6 mm.

At the sort house, the material recovered from the wash plant is initially split by hand into three
categories, namely waste, garnet and rubies / corundum. The waste is discarded, and garnets
stockpiled for future use, whilst the rubies / corundum are further split into various quality and
size categories. This initially involves sieving the material to remove any gemstones less than
2.8 mm (classified as fines) and subsequently re-sieving to remove any gemstones less than
4.6 mm (classified as <4.6 mm). The remaining gemstones are then subdivided into five broad
quality categories:

1  Premium Ruby: Any rough greater than 0.5 g in weight and of desirable shape, clarity and
red colour, with no or very few inclusions;

1 Ruby: Less than 0.5 g in weight, but of a desirable shape, clarity and red colour. Rough
0.5 g or more in weight where the rough is either included or pink in colour which affects
either recovery or appearance of the finished gem;

1 Low Ruby: Gemstones with the required pinkish red to red colour, but translucent clarity
with significant inclusions;

1  Corundum: Opaque non-gem quality rough; and

1  Sapphire: Generally, very light pink to pink gemstones of variable shape and clarity. May
contain orange and off-colour gems.

Once split into these broad quality categories, the gemstones are further divided and subdivided
into various groups based on clarity, colour, size, weight and shape (see Table 3-4), resulting
in several hundred final subdivisions. The number of stones recovered for each of the sub-
divisions are recorded during production. As all mine planning is based on the first, broad
subdivision of stones, this is how grades are presented throughout this report.
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Table 3-4: Premium ruby, low

subdivisions

ruby,

ruby, sapphire and corundum quality

Ruby

classification Level 1 Subdivision

Level 2 Subdivision Level 3 Subdivision

10 grades based on clarity and

Premium ruby colour

Ruby .

(secondary (1:(())I Ogurf\des based on clarity and

material)

Ruby  (primary Three grades based on degree

material) of inclusions

Low rub Three grades based on colour
Y (red, red-pink, pink-red)

Sapphire Three grades based on clarity

Corundum Three grades based on colour

(red, red-pink, pink-red)

10 weight grades /

10 weight grades /

6 size grades (<5.8 mm,
5.8-8 mm, 8-11 mm, 11-
16 mm, 16-22 mm,

Three grades based on
shape (flat, normal and

+22 mm) thick)
Three  size  grades

(<8 mm, 8-16 mm, /
+16 mm)

Three  size  grades

(<8 mm, 8-16 mm, /
+16 mm)

Three  size  grades

(<8 mm, 8-16 mm, /
+16 mm)

Figure 3-4:

Current bulk sampling / production pit outlines in the Concession Area
(excluding any historical pits since amalgamated into a single larger pit)
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3.9
3.9.1

3.9.2

Data capture and storage

Introduction

MRM has put in place a logical logging and data capture procedure for diamond and auger
drilling, to guide the on-site staff through the technical process. This aims to ensure a consistent
methodology for the process of capturing data throughout the drilling campaign to allow for
subsequent meaningful analysis. All logging is carried out by MRM geologists, and the CP
considers the methodologies in place to be consistent with normal industry practice for this
commodity type. That being said, the CP has made a number of recommendations to MRM to
improve the logging process going forward to ensure that the most relevant data is captured in
a consistent and user-friendly format.

Diamond Drilling

Core and core blocks are placed in core boxes by the geo-assistant. Upon receipt at the core
shed, the drill core is cleaned or washed, if required, and core blocks are checked by MRM
staff. The core is then photographed both wet and dry and a geo-assistant (Figure 3-5a).

None of the Montepuez drill core is oriented and, as such, it is not possible to draw a core
orientation line onto the core. Instead, a downwards arrow is marked on the core at 20-30 cm
intervals, to denote the drilling direction. Metre marks are drawn on the core once the
downwards arrow has been completed. The metre marks indicate the downhole depth, taking
into account the position of any core loss. All core mark-up is completed by a trained geo-
assistant (Figure 3-5b).

Figure 3-5: Geo-assistant core photography (a) and core shed (b) observed during
the March 2017 site visit
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3.9.3

Subsequent to core mark-up, geological logging is carried out by an MRM geologist. Geological
data is recorded in a detailed log spread sheet designed to capture key geological information
for each interval. This includes lithology, mineralogy, weathering, alteration, colour, grain size,
structure/texture and intrusive features including veining or minor igneous bodies. A new
interval is started at each lithological contact, with a minimum logging interval length of 1 m.
These are detailed in Table 3-5 and described in detail in Section 2.2.1. No samples are taken
from the core, but in addition to bulk mineralogy, the presence of any key minor or trace minerals
of interest, including rubies, corundum, garnet and pyrite are recorded. Any ruby mineralisation
is circled in red to highlight for future reference.

Table 3-5: Montepuez diamond drill hole database lithology information
. . . Total Meterage (m

Lithological Logging Code Number of Records (DD database) DD databaseg (m)
Soll 1,757 5,403.94

Laterite 508 1,441.46

Clay 1,341 2,633.58

Sandy with Quartz 116 216.50

Quartz Pebble 7 5.10

Gravel Bed 797 333.15

Biotite Gneiss 907 3,542.60
Hornblende Biotite Gneiss 294 2,284.25

Granitic Gneiss 70 548.10
Undifferentiated Gneiss 299 234.65m
Amphibolite 223 790.04m

Quartzite 62 79.80m

Carbonate 46 395.10m

Impure Carbonate 49 230.90m

Quartz Vein 21 15.45m

Pegmatite 22 48.30m

Basi c geotechni cal data including recovery and

recorded by a geologist or geo-assistant, alongside the geology data in the geological logging
sheet. Recovery is defined as the total length of core recovered as a percentage of the run
length. RQD is defined as the core recovery percentage, only incorporating pieces of solid core
greater than 10 cm in length measured along the centre line of the core.

Once the drill core has been geologically and geotechnically logged, it is placed in storage for
future reference.

During Phase 2 of the drilling campaign, the core recovery in the overburden sequence was
significantly improved. The Company consider that the sample representation issues
encountered during the drilling of the gravel bed, during Phase 1, have been significantly
improved upon and that the core samples recovered in this phase do not have the same degree
ofiwashing outo type issues as encountered

Auger Drilling

For auger drilling, geological logging of the overburden material and the top of the weathered
basement is conducted by an MRM geologist at the rig. For each 0.5 to 1 m run, the geologist
assesses the overburden material to measure the depth of any contacts, before it is removed
from the drill bit and placed into a tray for logging of the lithology / overburden material type.
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3.10

Once logging is complete, a small representative sample (approximately 0.5 to 2 kg) is placed
into a sample bag for each metre and the rest of the material is discarded. Within the gravel
bed, a representative 2 kg sample is bagged for future reference, and the rest of the material is
sent for washing. Drilling ceases when fresh, un-weathered rock is intersected and the drill can
no longer penetrate.

At the wash plant, the gravel bed material recovered from the auger drilling is weighed, before
being put through a small, portable jig. The washed material is then re-weighed and sent to the
sort house to record any recovered rubies. The gravel bed sample weight, washed sample
weight and recovered ruby weight is then recorded.

Figure 3-6: Auger drilling at Mugloto observed during the March 2015 site visit using
a specially modified Sandvik DE700 diamond rig (a) with an auger drill bit (b)

Density

Bulk and in situ density measurements of the top soil, clay, gravel bed and weathered basement
are routinely recorded once a month in the bulk sampling pits, concurrently with the mining. For
determining the bulk density of the top soil or gravel bed material, the geologist selects five
locations along the length of the bench, and it is heaped by the excavator. Each heap is then
manually sampled into a container of known volume. For each heap, the material is transferred
from the container into a poly-weave sack and transported to the Project camp for weighing.

The density of each sample is calculated by dividing the sample weight by the volume of the
container. The final density is then taken as an average of the five derived density values. The
in-situ density measurements are taken by hammering a metal cylinder of known volume into
the desired material in the pit face. The cylinder is then rotated and removed from the face and
emptied into a plastic sample bag. In the instance that the cylinder is not fully packed with
material, the sample is re-taken. The sample bag is then transported to the Project camp for
weighing and the density calculated by dividing the sample weight by the volume of the cylinder.
This process is repeated five times, roughly equal distances apart within the selected sample
area, and the final density is taken as an average of the five derived density values.
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During Phase 2, density measurements were taken routinely from the diamond core. During
Phase 1, the company identified some concerns regarding the sample recovery, particularly in
the gravel bed sequence. During Phase 2, changes were made to the sample collection
methodology, which resulted in significantly improved sample recovery. As such, the core data
was considered to be a better representation of the in-situ density.

Density data is gathered from core data by wrapping the gravel bed sample in thin polythene
and allowing to dry naturally. From this, a dry weight is taken. The sample is subsequently
wrapped securely, placed into a container of water and the volume of displaced water
measured. The density is derived using the following equation:

In-situ Density (g/cm3) = Dry weight of sample (g) / Displaced volume of water (ml)

The CP notes that for each density measurement taken, additional information such as the
weathering state, and alteration are recorded. The CP considers that as more measurements
are taken, variations due to the weathering / alteration state should also be reflected in the
tonnage estimation, but at the current time, there is insufficient data to draw meaningful
comparisons.

The core density measurements per rock type are illustrated in Table 3-6.

Table 3-6: Summary of Montepuez density database

Lithology Number of Measurements Average Density Value (t/m?3)
Amphibolite 108 2.53
Amphibolite/Impure Carbonate 2 271
Biotite Gneiss 580 2.83
Carbonate 109 3.06
Feldspathic Intrusion 7 2.61
Phlogopite 1 2.13
Granitic Gneiss 176 2.93
Gravel bed 35 2.12
Hornblende Biotite Gneiss 205 2.92
Impure Carbonate 2 1.71
Laterite 273 1.92
Mineralized Amphibolite 19 2.44
Pegmatite (1) 2 2.94
Pegmatite (2) 1 1.91
Pegmatite Intrusion 3 2.74
Quartz Vein 6 2.81

The CP notes that the density measurements recovered from core samples cover the total
project area, while the bulk density measurements are restricted to the mining areas only and
were reportedly based on samples that were not thoroughly dried. For this reason, the CP has
used the drill core density measurements to derive the tonnage estimates presented in Section
4.8, as described in Section 4.5.3, as the core data covers a wider geographical space. In
addition, the changes made to the diamond drilling since Phase 1 mean that the samples
recovered are now more representative of the gravel bed as a whole.
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4 MINERAL RESOURCES
4.1 Deposit Modelling

The Montepuez geological model comprises two constituent parent domains relating to the
differing styles of ruby mineralisation observed, namely the gravel bed host to the secondary
mineralisation, and the amphibolite hosted primary mineralisation. The following section
describes the modelling methodology applied to the two mineralisation styles.

41.1 Gravel Bed

Prior to constructing the gravel bed model, a basement surface wireframe, representing the
base of the overburden material, was modelled. This was generated from the logged base of
overburden in all auger holes and exploration pits. The basement surface, which is interpreted
to represent the paleotopography at the time of the gravel bed deposition, forms the framework
to guide the gravel bed model.

The gravel bed model was directly based upon logged gravel bed intersections in the auger
holes and exploration pits. The CP ignored the terminated exploration pits (see Section 3.7.2)
during this phase of modelling. The CP reviewed the exploration pits, and identified that, of the
200 exploration pits marked as fAterminatedo, 17 ir
rock. These 17 pitswerere-c ode d as f c o mp bosatee idt@thegmavkl béedmodeIr

After careful analysis, it was decided that the results of the diamond drilling should not be used
when generating the basement surface model, or in constructing the gravel bed volume. This
is due to local inconsistencies in the logged depth of the basement when comparing diamond
holes with proximal auger holes / exploration pits. On average the logged gravel bed thickness
in the diamond drill database (0.27 m) is significantly less than that in the auger drilling /
exploration pit logging (0.45 m). It is considered that the differences in logging of the
overburden and gravel bed in the diamond holes, relative to the auger holes and exploration
pits, may be a result of MAwashi ng nddritlingprockss.t he gr a:
Based on this, coupled with the local inconsistencies in the depth of the basement between the
two datasets, the CP decided to ignore the diamond drill hole data in constructing the gravel
bed, as per previous model iterations.

To construct the gravel bed model, hangingwall and footwall surfaces of the gravel bed horizon

(AGBO) were generated f riotensectionsin theo augee liblesganda v e | be
exploration pits. Between drill holes, the trend of the footwall and hangingwall surfaces was

guided by the geometry of the basement model. A 3D solid was then generated between the

modelled hangingwall and footwall surfaces. In areas where no gravel bed was intersected,

the model pinches out to a zero thickness mid-way between holes with and without logged

gravel bed.

The gravel bed model is displayed in Figure 4-1 and Figure 4-2. The modelled thickness ranges
between 0 to 3.5 m. Gravel bed thickness is variable throughout the deposit, although the
gravel bed at Maninge Nice is typically thicker on average than elsewhere, whilst the area of
gravel bed between Maninge Nice and Mugloto is generally the thinnest portion of the model.
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Figure 4-1: Plan view of the gravel bed model (in red), shown relative to the collar locations of auger drill holes (in blue) and exploration pits (in
orange) and overlain on Google Earth satellite imagery.
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Figure 4-2: Plan view of the gravel bed model coloured by thickness, on Google Earth satellite imagery.
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4.1.2

Gr avel Bed fASkino:

Due to the relatively thin average thickness of the gravel bed, and the inherent small-scale
variability associated with the unit, it is not possible to mine the gravel bed in isolation.
Furthermore, the gravel bed grade and tonnage statistics in the MRM production data relate to
the gravel bed horizon, plus overburden waste, mined as part of the same face. MRM has
indicated that the standard mining practice is to take an average 0.3 m of waste both above
and below the gravel bed, with a standard minimum mining thickness of 1.5 m (i.e. if the gravel
bed is <0.9 m thick then the face heightrevertsto1.5m). A gr avel bed fAski
to reflect this, based on the gravel bed model, expanded by 0.3 m on both the footwall and
hangingwall sides, or set to a standard 1.5 m thickness where the gravel bed model is less than
0.9 m thick.

Maninge Nice Amphibolite

The Maninge Nice amphibolite body, host to the primary mineralisation, was modelled through
sectional polyline interpretations, and cropped to terminate on the modelled basement surface
(Figure 4-2 and Figure 4-4). The model incorporates logged amphibolite in a total of 11 Phase
1 diamond drill holes and four exploration pits, that terminate in weathered amphibolite. The
amphibolite unit is a near-flat lying, east-west trending lensoidal body, which is interpreted to
lie in the hinge of a gentle, rounded synform with a broadly east-west trending axial plane,
parallel to the regional structural trend.

The Maninge Nice amphibolite modelwas sub-d o mai ned i nto AHIi ghly
Weat heredd and fiLess Weatheredod portions,
diamond drill hole geology log (Figure 4-3). The base of weathering extends beyond the
deepest point of the principal amphibolite unit.

A minor (approximately 10-15 m true thickness) and discontinuous, south-dipping amphibolite
lens is intersected by a total of four Phase 1 diamond drill holes, approximately 800 m east of
the Maninge Nice pit. In addition, MRM completed two further models of amphibolite bodies
based on the Phase 2 diamond drill data. As these areas have not been mined, or subjected
to a bulk sampling programme, the modelled amphibolite bodies have not been used to support
a declaration of Mineral Resources at this time.
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Figure 4-4: Oblique (a) and sectional (b) views of the Maninge Nice amphibolite

model coloured by degree of weathering
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Figure 4-5: North-south cross section through the Maninge Nice area, displaying the amphibolite host to the primary mineralisation, in relation
to the modelled granitic gneiss, mafic gneiss, carbonate and garnetiferous gneiss lithologies
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4.2  Distribution of Ruby Grade within the Gravel Bed
4.2.1 Variation in Ruby Grade in the Auger Holes and Exploration Pits

In order to better understand the distribution of ruby grade within the gravel bed, the CP
completed analysis and modelling based on the ruby stone recovery data from the exploration
pits and auger drilling, as described in Section 3.7.2 and Section 3.9.3 respectively. The ruby
recovery data from the auger drilling and exploration pitting represents the overall ruby grade,
and does not provide any breakdown of stone quality, as is available from production.
Nevertheless, given the large number of auger holes and exploration pits and their distribution
throughout the gravel bed, it is considered that this data provides a useful insight into the
variability of the overall ruby grade throughout the secondary deposit, particularly in areas a
significant distance from the production pits.

Table 4-1 details the proportion of auger holes and exploration pits from which rubies have
been recovered. The results indicate that, despite the larger volume of gravel bed recovered
from the exploration pits relative to the auger holes, the incidence of rubies is similar in both.

Table 4-1: The proportion of auger holes and exploration pits with recovered rubies.
Number of these Proportion of these
Number of holes / . . : . :
. . holes / pits with holes / pits with
Data pits that intersect the
recorded recovered recorded recovered
gravel bed . .
rubies rubies
Auger Holes (all areas) 950 214 23%
Auger Holes in vicinity
of Mugloto Exploration 127 21 17%
Pits
Mugloto Exploration
1 Otopitsp oratio 303 44 15%

To assess the variation in ruby grades from the auger drilling and exploration pitting, a block
modelling exercise of grades within the modelled gravel bed was completed. For the auger
holes completed in the Mugloto area, the ruby grade data typically relates to standard 1 m
intervals, in which case the ruby recovery data grades were adjusted to remove dilution and the
interval depths were changed to reflect that of the logged gravel bed.

In the small number of cases where the high-grade sample did not coincide with the logged
gravel bed interval, this was assumed to be a logging error and the high grade was assigned to
the logged gravel bed interval. All remaining logged gravel bed intervals, without any associated
recovered rubies were assigned a backgroundgradeof 0 carats per tonne ( fAct

In all other auger holes and the Mugloto exploration pits, the ruby recovery intervals correspond
to the logged gravel bed intervals, so no grade adjustments were necessary. No ruby recovery
data is available for the exploration pits at Maninge Nice and Glass, and thus these pits were
not used for the grade interpolation exercise.

After applying the adjustments described, the ruby grade data from the auger holes and
exploration pits was interpolated into a block model, coded and sub-blocked against the gravel
bed wireframe as described in Section 4.1.1, based on the following criteria:

1 In each auger hole and exploration pit, the ruby grade data was composited to a single
sample over the gravel bed intersection;
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1 No production data was used for this exercise;

1 Composited ruby grades capped at 200 ct/t, to reduce the impact of anomalously high
sample grades that are considered to be outside of the normal observed sample
distribution;

1 A parent block size of 400 m(x) x 400 m(y) x 100 m(z);
1 A minimum sub-block size of 4 m(x) x 4 m(y) x 0.05 m(z);

1 Ruby ct/t grades were estimated into parent blocks, using the capped composite ruby
recovery data inside the gravel bed wireframe, and sub-blocks assigned the grade of the
corresponding parent block;

1  Ruby ct/t values were interpolated using Ordinary Kriging;
1 Isotropic variogram and search ellipsoid, with a range of 1,000m and nugget of 90%; and

T A maximum of 10 samples were used to estimate into each block, in order to ensure a
relatively local estimate and reduce the impact of distal high-grade intersections.

The gravel bed block model, coloured by the interpolated auger drilling and exploration pit ruby
grades is displayed in Figure 4-6. The model indicates a level of variation in total ruby grade
across the gravel bed, with broad areas that are consistently low in grade and other broad areas
that have variable, but demonstrably higher grade throughout.
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Figure 4-6: The gravel bed block model, coloured by interpolated auger drilling and exploration pit ruby grades, overlain on Google Earth satellite
imagery.
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To assess the accuracy of the interpolated ruby grades, the CP compared the block model
grades with the production pit records on a local basis, limited to the area of gravel bed
extraction within each production pit. The CP notes that the production grades include mining
dilution, whilst the modelled auger and exploration pit grades relate to the in-situ gravel bed
alone. In order to provide a like-for-like comparison of grade, a factor was applied to the
production grades toremove the effect of dilution. The factor is based on the thickness ratio of
gravel bed to gravel bed and skin, which was done separately for the Mugloto and combined
Maninge Nice / Glass areas, resulting in the following factors, used to inflate the production
grades to become in-situ grades:

Mugloto 7 6.73;
Maninge Nice / Glass i 4.36.

A more detailed description of how the dilution factors have been derived is provided in Section
4.5.1. Table 4-2 and Figure 4-7 show the interpolated auger drilling and exploration pit grades
and the factored production grades in the area of gravel bed extraction within each production

pit.

The production pits characterised by high total ruby grades correlate with increased interpolated
ruby grades, and vice versa. Notable exceptions to this are Glass B Pit 1 and Maninge Nice
Pit 5, both of which have only had minimal production to date, and Maninge Nice Pit 3, for which
the high production grade is considered to be related to the presence of underlying primary
mineralisation and for which there are very few auger holes in the vicinity.

Table 4-2 and Figure 4-7 also indicate that, despite the general correlation of relative grade in
the two datasets, the block grades estimated from the auger drilling and exploration pits are
generally significantly lower grade than the corresponding production pit grades. This is likely
to be due to the very sporadic distribution of larger stones and presence of very small high-
grade pockets which are encountered during production but only rarely, if ever, encountered in
the relatively small volume samples generated by exploration pitting and augering.

Given that the auger and exploration pit data do not match the grade values reported from
production data and that auger-pitting data gives total ruby and corundum grade, rather than a
breakdown of grade based on stone type, it is considered that this exploration data cannot be
used directly to influence the Mineral Resource grade estimate, but it does provide a useful tool
for delineating broad areas of higher and lower grade, in areas where production data is not yet
available.
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Figure 4-7: Scatterplot of interpolated auger drilling and exploration pit grades (x
axis) against the factored in-situ production grades (y axis) in the area of
gravel bed extraction within each production pit. Bubble size is relative
to the volume of production from each pit.

Table 4-2: Comparison of production grades and interpolated auger drilling and
exploration pit grades, in the areas for which gravel bed has been
extracted in each production pit*

Interpolated Block
Production Grades Grades from Auger Production Head
Production Pit (total ruby ct/t) factored | Drilling and Exploration Feed up to end of
to remove dilution Pitting Data (total ruby 2017 (tonnes)
ct/t)
Glass APit 1 9.89 2.07 45,078
Glass B Pit 1 13.14 15.02 5,278
Maninge Nice Pit 3 276.37 0.82 362,464
Maninge Nice Pit 5 6.72 5.37 1,101
Mugloto Pit 3 15.96 3.02 1,112,825
Mugloto Pit 3E 25.89 1.19 10,589
Mugloto Pit 5 69.01 11.74 38,504
Mugloto Pit 8 13.69 0.00 20,113
Mugloto Pit 9 4.87 0.11 15,304
Mugloto Pit 2 13.87 1.24 44,514

*Note that any production pits that do not overlap with modelled gravel bed are not included in this table.
Likewise, production pits from which gravel bed has been extracted, but not yet processed are not
included.
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4.2.2 Variation in Production Grades

Consistent with the variability indicated by the auger hole and exploration pit ruby grade
modelling, the historical production data also suggests a level of variation in grade across the
modelled gravel bed. MRM note that there is a degree of variability recorded between pits,
which is a result of occasional erratic distribution of stones in the pockets and traps within the
gravel bed.

The grade of the gravel bed is recorded on a weekly, monthly, and annual basis, with the
production history being kept since the start of production in 2014. The production history
demonstrates that there is a high degree of variability in the recorded grade, however in the
larger pits the grade is similar on a year to year basis. The average grade across groups of
exploration pits is considered appropriate for use in any mine planning exercises.

For reference, a mine-to-date summary of production grades from each pit is given in Table
4-3. The locations of these pits are given in Figure 3-4. Production grades are inclusive of
mining dilution which is a significant factor in the gravel beds but only a negligible factor in the
primary mineralisation.

Table 4-3: Mined-to-date production data as of end of 2017
Total Carats Premium and Premium
Pit Name Material Type To (r;;ant Recovered R;:cyosgrr:(ss gf’;g:e angraR(;Jé)y
(ct) ) (G (cth)
Pit 2 Gravel Bed 44,514 91,758 14,672 2.06 0.33
Pit 3 Gravel Bed 1,112,825 2,638,351 1,108,077 2.37 1.00
Pit 3E Gravel Bed 10,589 40,741 4,086 3.85 0.39
Pit5 Gravel Bed 38,504 394,837 11,651 10.25 0.30
Pit 7 Gravel Bed 2,901 117,823 1,708 40.61 0.59
Pit 8 Gravel Bed 20,113 40,910 16,186 2.03 0.80
Pit 9 Gravel Bed 15,304 11,082 7,237 0.72 0.47
Mugloto Total Gravel Bed 1,244,750 3,335,502 1,163,616 2.68 0.93
Glass A Pit 1 Gravel Bed 43,319 66,056 14,531 1.52 0.34
Glass B Pit 1 Gravel Bed 5,278 15,904 173 3.01 0.03
Glass Total Gravel Bed 50,356 118,200 16,272 2.35 0.32
Maninge Nice Pit 3 Gravel Bed 362,464 22,975,400 1,162,844 63.39 3.21
Maninge Nice Pit 5**  Gravel Bed 1,101 1,697 712 1.54 0.65
Maninge Nice Gravel Bed 363,565 22,977,097 1,163,557 63.20 3.20

Secondary Total

Maninge Nice Pit3 **  Amphibolite 109,447 10,712,884 348,830 97.9 3.20

Maninge Nice

i Amphibolite 109,447 10,712,884 348,830 97.9 3.20
Primary Total

* Note that any production pits that do not overlap with modelled gravel bed are not included in this table.
Likewise, production pits from which gravel bed has been extracted, but not yet processed are not
included.

** All tonnages relate to production up to 31 December 2017, other than Maninge Nice Pit 5 tonnage
(which forms part of the Glass Maninge Nice Domain), which relates to production up to 31 August 2018

The percentage of each ruby quality class for each pit is shown in Table 4-6 and Table 4-7.
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Table 4-4: Mined-to-date production split by pit and ruby quality classes (ct/t)
) Material Recovered  Premium Low : Low
Pit Type Grade Ruby Ruby Ruby Corundum  Sapphire Sapphire <4.6mm
(ctlt) (ctlt) (ctht)  (cth) (cth) (cth) (cth) (ctht)
Pit 2 Gravel Bed 2.06 0.03 016  0.17 0.11 1.13 0.00 0.46
Pit 3 Gravel Bed 2.37 0.27 0.89  0.10 0.10 0.35 0.38 0.28
Pit 3E Gravel Bed 3.85 0.07 025  0.14 1.73 0.76 0.90 0.00
Pit5 Gravel Bed 10.25 0.04 015  0.15 0.20 1.27 7.65 0.79
Pit 7 Gravel Bed 40.61 0.03 0.06  0.53 1.87 1.93 34.98 1.21
Pit 8 Gravel Bed 2.03 0.03 0.76  0.05 0.44 0.13 0.39 0.24
Pit 9 Gravel Bed 0.72 0.15 047 001 0.02 0.02 0.07 0.00
M#gt'glto Gravel Bed 2.68 0.25 083 010 0.13 0.41 0.67 0.30
Glass A
b1 Gravel Bed 1.52 0.06 028  0.07 0.08 0.63 0.26 0.16
I
Glass B
b1 Gravel Bed 3.01 0.01 002 013 0.44 0.17 2.03 0.21
I
ELE};T Gravel Bed 2.35 0.05 008 004 0.06 0.23 0.12 0.11
mgg‘gg% Gravel Bed 63.39 0.01 319  6.06 8.89 24.59 6.87 13.78
Ni'\élglgiqg;** Gravel Bed 1.54 0.05 059  0.05 0.31 0.12 0.42 0.00
Maninge
Sec’\(')'rfgary Gravel Bed 63.20 0.01 319  6.04 8.86 2451 6.85 13.74
Total
Ni“gg”,;?tge** Amphibolite 97.9 0.01 3.2 9.2 13.4 48.1 45 19.6
Maninge
Pr’?‘r']f:ry Amphibolite 97.9 0.01 3.2 9.2 13.4 48.1 45 19.6
Total

* Note that any production pits that do not overlap with modelled gravel bed are not included in this table.
Likewise, production pits from which gravel bed has been extracted, but not yet processed are not

included.

** All tonnages relate to production up to 31 December 2017, other than Maninge Nice Pit 5 tonnage
(which forms part of the Glass Maninge Nice Domain), which relates to production up to 31 August 2018
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Table 4-5: Mined-to-date production split by pit and ruby quality classes (%)
. Recovered  Premium Low . Low
Pit M_Ie_ltenal Grade Ruby Ruby Ruby Corundum  Sapphire Sapphire <4.6mm
ype
(ct/t) (%) (%) (%) (%) (%) (%) (%)
Pit 2 Gravel Bed 2.06 1.5% 7.9%  8.1% 5.4% 54.8% 0.0% 22.4%
Pit 3 Gravel Bed 2.37 11.4%  37.7%  4.3% 4.3% 14.7% 15.9% 11.7%
Pit 3E Gravel Bed 3.85 1.8% 6.4%  3.6% 45.1% 19.8% 23.3% 0.0%
Pit5 Gravel Bed 10.25 0.4% 15%  1.5% 2.0% 12.4% 74.6% 7.7%
Pit 7 Gravel Bed 40.61 0.1% 02%  1.3% 4.6% 4.7% 86.1% 3.0%
Pit8 Gravel Bed 2.03 1.3%  37.2%  2.4% 21.8% 6.6% 19.1% 11.8%
Pit9 Gravel Bed 0.72 20.3%  64.4%  0.9% 2.2% 2.7% 9.5% 0.0%
M#gt'glto Gravel Bed 2.68 92%  31.0% 3.9% 4.8% 15.1% 25.0% 11.0%
Glass A
ot 1 Gravel Bed 1.52 4.0% 18.0%  4.4% 5.3% 41.2% 16.9% 10.2%
Glass B
ot 1 Gravel Bed 3.01 0.4% 0.7%  4.3% 14.6% 5.7% 67.2% 7.1%
I
Glass
Total Gravel Bed 2.35 2.3% 11.5% 5.9% 9.2% 36.1% 18.5% 16.6%
mgg‘gg% Gravel Bed 63.39 0.0% 50%  9.6% 14.0% 38.8% 10.8% 21.7%
Maninge
Nice Pit5  Gravel Bed 1.54 3.6%  38.4% 3.3% 19.9% 7.7% 27.2% 0.0%
*%
Maninge
Sec’:’ﬁgary Gravel Bed 63.20 0.0% 50%  9.6% 14.0% 38.8% 10.8% 21.7%
Total
N';QZ”F',?tgse** Amphibolite 97.9 001%  33%  9.4% 13.7% 53,70 - 20.0%
Maninge
Pr’;‘f‘ﬁ;y Amphibolite 97.9 0.01%  3.3%  9.4% 13.7% 53.796%+* - 20.0%
Total

* Note that any production pits that do not overlap with modelled gravel bed i are not included in this table.
Likewise, production pits from which gravel bed has been extracted, but not yet processed are not
included.

** All tonnages relate to production up to 31 December 2017, other than Maninge Nice Pit 5 tonnage
(which forms part of the Glass Maninge Nice Domain), which relates to production up to 31 August 2018

***Eor the primary material, the Sapphire and Low Sapphire classes were combined

The production data detailed in Table 4-3, Table 4-4 and Table 4-5 illustrates the variation
between the different areas within the deposit. Production to date indicates that, overall, the
amount of ruby and corundum recovered in the Mugloto and Glass areas is similar, but that the
proportion of premium stones recovered from Mugloto is significantly in excess of the proportion
of premium stones at Glass. Specifically, approximately 40% stones from the Mugloto gravel
bed are of premium ruby and ruby quality, whilst approximately 15% of the stones from the
gravel bed at Glass are of premium ruby and ruby quality.
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4.3

The overall grade at Maninge Nice Pit 3, which directly overlies the primary amphibolite-hosted
mineralisation, is significantly in excess of the grades at Mugloto and Glass, but the proportion
of premium stones is much lower (approximately 5%). Maninge Nice Pit 5, which does not
overly primary mineralisation, has a similar grade and quality profile to Mugloto and Glass. As
previously noted, this suggests that Maninge Nice Pit 3 is potentially not representative of the
rest of the Maninge Nice area, owing to an abundance stones from the underlying amphibolite
that have only been transported a short distance.

The other pit characterised by a comparably high grade and low proportion of high quality
stones is Mugloto Pit 7, which is has a total grade of approximately 40 ct/t, of which <0.5% are
of premium or ruby quality. This small pit is approximately 3km east of the other Mugloto Pits
and represents the only production to date from the eastern portion of Mugloto. The results of
the production from this pit, albeit based on a relatively small volume of mined gravel bed in
relation to most other production pits, indicate potential differing grade profiles in the east and
west of Mugloto.

Paleo Drainage Modelling

The current genetic model for the gravel bed hosted mineralisation involves initial deposition as
a result of one or more major flooding events, followed by redistribution / remobilisation of the
rubies by alluvial processes. In order to better understand the likely distribution of major
drainage channels at the time that the gravel bed was deposited, the CP completed a watershed
analysis, based on the modelled basement surface described in Section 4.1.1.

Catchments and drainage lines were delineated using Global Mapper software, which provides
an analysis tool to generate watersheds (an area or ridge of land that separates water flowing
to different rivers, basins or seas). The watershed calculation uses an eight-direction pour point
algorithm to calculate the flow direction at each location, along with a bottom-up approach for
determining flow direction through flat areas and a custom algorithm for automatically filling
depressions in the terrain data.

Several delineation scenarios have been generated based on the adjustment of the stream cell
count ( ArdsCaontrpls how much water must flow to a particular cell before it is
considered part of a "stream". Larger values will result in only more water flow areas being
delineated, while smaller values will cause more minor water flows to be marked as streams.

Figure 4-8 displays the major paleo drainage channels derived from watershed analysis of the
modelled basement surface, at a stream cell count of 30,000. The drainage channels are also
displayed relative to the gravel bed wireframe in Figure 4-9 and the interpolated gravel bed ruby
grades from the auger drilling and exploration pitting data in Figure 4-10. Comparison of the
drainage channels with the gravel bed and grade modelling suggests that the paleo drainage
channels do somewhat influence the distribution and grade of the gravel bed. Most notably,
the gravel bed appears to be more common in the vicinity of the drainage channels than away
from the drainage channels. Similarly, the modelled ruby grade from the auger drilling and
exploration pitting is typically higher in the vicinity of the paleo drainage channels than away
from the channels, with the main areas of consistent lower grade being distal to any major
channels.
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Figure 4-8: Major paleo drainage channels (in black) derived from watershed analysis of the modelled basement surface, shown relative to the
modelled basement surface, coloured by elevation.
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Figure 4-9: Major paleo drainage channels (in black) derived from watershed analysis of the modelled basement surface, shown relative to the
modelled gravel bed and overlain on Google Earth satellite imagery.
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Figure 4-10:  Major paleo drainage channels (in black) derived from watershed analysis of the modelled basement surface, shown relative to the gravel
bed block model, coloured by interpolated auger drilling and exploration pit ruby grades.
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4.4

Gravel Bed Grade Domain Definition

In order to appropriately reflect the variation in ruby grade and quality throughout the gravel bed
(as described in Section 4.2) in the Mineral Resource Estimate, the CP have divided the gravel
bed model into a total of 8 spatial domains based on auger/pit grade populations and geological
/ topographical control. The domain outlines are largely based on the following:

1 Areas of similar total ruby grade in the production pits;
1  Areas of similar premium stone grade in the production pits;

1  Areas of similar total ruby grade modelled on ruby recovery data from the auger holes and
exploration pits (as described in Section 4.2.1);

1  Good correlation in the general quantum of grade between the production pit grades and
the ruby grade modelled on ruby recovery data from the auger holes and exploration pits;

1 Broad division of domains based on major paleo drainage channels.

The gravel bed domains are displayed in Figure 4-11, and summarised below:

Mugloto Domain:

Description i Comprises a humber of production pits focussed along a single, south-east
flowing, major paleo drainage channel. Production pits are of variable grade and quality but are
generally of moderate grade and with a high proportion of premium stones. All production pits
in this domain have a significantly lower total grade and significantly higher proportion of
premium stones than Mugloto Pit 7.

Included Production Pits (for which gravel bed has been processed) - Mugloto Pit 1A, Mugloto
Pit 2, Mugloto Pit 3, Mugloto Pit 3E, Mugloto Pit 5, Mugloto Pit 8 and Mugloto Pit 9.

Mugloto West Domain

Description T To the west of the main Mugloto domain and focussed along a single, south-west
flowing, major paleo drainage channel. The interpolated block grades from the auger holes and
exploration pit ruby recovery data in this domain are significantly higher than the modelled
grades in the Mugloto domain, which is consistent with the only production pit in this domain,
Mugloto Pit 7, which has a very high total grade, but low proportion of premium stones
compared to the other production pits in the main Mugloto domain. Mugloto Pit 7 includes a
relatively small volume of mined gravel bed in relation to most other production pits, however,
int h e Ophibrs the clear differences in ruby grade and quality in this pit compared to the
Mugloto Domain production pits, coupled with the contrast in the interpolated block grades
between Mugloto and Mugloto West, justify defining a separate domain for the west of Mugloto
at this stage.

Included Production Pits (for which gravel bed has been processed) i Mugloto Pit7.
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| DOMAIN KEY
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Figure 4-11: The gravel bed model, coloured by domain and shown relative to the paleo drainage channels (in black) derived from watershed analysis
of the modelled basement surface. The extent of gravel bed extraction for all production pits with processed gravel bed are displayed as
blue outlines.
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Mugloto East Domain

Description i Based on the continuation of the main Mugloto drainage channel and the
confluence of this with another major (south flowing) drainage channel. In this continuation of
the Mugloto drainage the gravel bed is not as continuous as up-stream and the interpolated
ruby grade from the auger hole and exploration pit ruby recovery data is significantly lower than
the Mugloto domain.

Included Production Pits (for which gravel bed has been processed) i None.
Mugloto South Domain

Description i South of the main Mugloto Domain and focussed along a single, south flowing,
major paleo drainage channel, separate to the paleo drainage channel that runs through the
Mugloto and Mugloto East Domains. The domain is heavily sampled by exploration pits, almost
none of which intersected any rubies, and as such the interpolated block grades from
exploration pit and auger holes data are very low in this domain compared to the adjacent areas.
This is distinctly different to the main Mugloto Domain.

Included Production Pits (for which gravel bed has been processed) i None.
Glass / Maninge Nice Domain

Comprises three production pits (Glass A Pit 1, Glass B Pit 1 and Maninge Nice Pit 5) focussed
along a single, south flowing, major paleo drainage channel. The production pits are generally
of moderate grade and with moderate proportion of premium stones. All production pits in this
domain have a significantly lower total grade and significantly higher proportion of premium
stones than Maninge Nice Pit 3.

Included Production Pits (for which gravel bed has been processed) i Maninge Nice Pit 5, Glass
A Pit 1, Glass B Pit 1.

Maninge Nice Pit 3 Domain

Description i The CP considers that the very high total grade and low proportion of premium
stones recovered from the gravel bed in Maninge Nice Pit3 is likely to be attributable to the
presence of the underlying mineralised amphibolite, which is also associated with a very high
grade and low proportion of premium stones. This is considered to be potentially related to an
abundance stones from the underlying amphibolite that have not been transported any
significant distance, sitting within the gravel bed extracted from this pit. This interpretation is
supported by the significantly lower grade and higher premium stone proportion attributed to
the surrounding production pits (including Maninge Nice Pit 5). The extent of the Maninge Nice
Pit 3 Domain is limited to downstream of the Maninge Nice amphibolite (as modelled - see
Section 4.1.2) south to mid-way between Maninge Nice Pit 3 and Glass A Pit 1 (which is the
production pit immediately downstream of Maninge Nice Pit 3).

Included Production Pits (for which gravel bed has been processed) i Maninge Nice Pit3
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Maninge Nice East Domain

Description T Domain to the east of the main Maninge Nice / Glass paleo drainage channel,
characterised by a significantly lower ruby grade interpolated from the auger hole and
exploration pit ruby recovery data, compared with the corresponding interpolated ruby grade in
the Glass / Maninge Nice Domain.

Included Production Pits (for which gravel bed has been processed) i None.
Glass East Domain

Description i Domain to the southeast of the main Maninge Nice / Glass paleo drainage
channel, characterised by a significantly lower ruby grade interpolated from the auger hole and
exploration pit ruby recovery data, compared with the corresponding interpolated ruby grade in
both the Glass / Maninge Nice Domain and the Maninge Nice East Domain. The Glass East
Domain is geographically disconnected from the Maninge Nice East domain by an E-W oriented
ridge. No major paleo drainage channels have been identified in this domain.

Included Production Pits (for which gravel bed has been processed) i None.

45 Grade and Tonnage Estimation Approach

In order to produce a Mineral Resource model for input into the subsequent mining studies, the
CP has generated a block model, coded and sub-blocked by the geological model volumes
(namely the gravel bed, the gravel bed dilution skin and the primary Maninge Nice amphibolite),
with all other bl oc k sThelblecksnvgre farthel eoded byshe grawal bed e 0 .
domains described in Section 4.4. The block extents and dimensions are consistent with those
outlined in Section 4.2.1.

The approach taken to populate the empty block model with grade and density values for the
derivation of the Mineral Resource is described in the following sections.

45.1 Production data and derivation of dilution factors

Where available, grades in the Mineral Resource are derived directly from the results achieved
from the actual production results described in Section 3.8. This is the only data source which
breaks down grade into each of the stone quality subdivisions and is also considered by the CP
to be the most robust and reliable representation of grade, given the large sample sizes upon
which the average grades for each production pit are based. Gravel bed tonnage and grade
production records, however, include mining dilution which is significant given the relatively thin
gravel beds and the desire to achieve total recovery during mining. All production and stockpile
tonnages, are reported as dry tonnages.

The CP6 m-situ gravel bed model is based on logging and measurements taken directly from
auger holes and exploration pitting. In order to use production tonnage and grade to derive
equivalent in-situ gravel bed tonnage and grade, factors for each need to be applied to the
production records to remove the effect of dilution.
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The amount of dilution planned to be incurred by mining was calculated by comparing the
volume of gravel bed to the volume of gravel bed and planned dilution skin (Table 4-6). The
mine plans to ensure complete recovery of the gravels by mining a minimum thickness of 1.5m.
Where the gravel is thicker than 0.9m then a skin of 0.3m of over-dig is planned on both the
footwall and the hangingwall. The planned mining dilution from the application of minimum
thickness and skin is a function of gravel bed thickness, for example a thickness of 0.2m results
in a factor of 7.5 and a thickness of 0.4m results in a planned dilution factor of 3.75.

The CP has calculated this factor separately for each domain. The final factors applied to the
production grades, were based on the total ratio of all Mugloto Domains, applied to all Mugloto
production pit grades and the total ratio of all Glass / Maninge Nice Domains, which was applied
to all Glass and Maninge Nice pit grades.

Table 4-6: Determination of skin / gravel bed factor from modelled block volumes

Domain Modelled Gravel Modelled Gravel Factor: Production Pits Factor
Bed (m°) Bed +skin (m®)  Gravel Bed / Skin Applied to

Mugloto 1,179,341 6,754,888 5.73 -

Mugloto West 481,208 3,138,747 6.52 -

Mugloto East 541,751 4,904,291 9.06 -

Mugloto South 159,673 1,104,584 6.92 -

Total Mugloto 2,361,972 15,902,509 6.73 All Mug'oﬁ:"igrOd”C“o”

Glass / Maninge Nice 1,137,331 5,875,741 5.17 -

Maninge Nice Pit 3 70,870 319,767 4.51 -

Maninge Nice East 1,868,964 6,753,877 3.57 -

Glass East 244,532 1,597,913 6.54 -

Total Maninge Nice / Glass 3,321,697 14,547,297 4.36 All Glass and Maninge

Nice Production Pits

In order to determine how the planned mining dilution compares with actual mining dilution, the
CP has reviewed the production data from all of the bulk sampling pits and mining areas as
supplied by MRM and compared this to the planned amount of gravel bed and skin dilution in
each area based on the model. The volumes, converted to tonnages are shown in Table 4-7.
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Table 4-7: Tonnages of gravel bed per bulk sampling pit, compared to production
data
Pit Name Material Type (inl\élIaut:;irrllaglgI g/:::fi(;n) Gravel Be((t:I)ModeIIed Gravl\?oﬁiﬂetis'(m
(dry t) ®

Mugloto Pit 2 Gravel Bed 50,835 19,294 65,076
Mugloto Pit 3 Gravel Bed 1,047,625 161,084 589,527
Mugloto Pit 3E Gravel Bed 101,687 10,626 62,316
Mugloto Pit 5 Gravel Bed 274,573 27,208 155,034
Mugloto Pit 8 Gravel Bed 21,565 2,896 16,306
Mugloto Pit 9 Gravel Bed 49,673 377 10,081

Maninge Nice Pit3 ;o el Bed 372,630 48,636 169,474
(Secondary)

Maninge Nice Pit 5 Gravel Bed 41,667 340 1,062
Glass A Pit 1 Gravel Bed 457,057 56,607 344,694
Glass B Pit 1 Gravel Bed 30,272 6,965 14,330

* Note that any production pits that do not overlap with modelled gravel bed in the area from which gravel
bed has been extracted are not included in this table. Likewise, production pits from which gravel bed has
been extracted, but not yet processed, are also not included.

** All tonnages relate to production up to 31 December 2017, other than Maninge Nice Pit 5 tonnage
(which forms part of the Glass Maninge Nice Domain), which relates to production up to 31 August 2018.

For all but Mugloto Pit 2, the production tonnage is in excess of what is predicted by the model.
This is considered to be a function of the drill hole spacing, which is often wider than the
dimensions of the production pits. Whilstt h e @®&Jél & suitable for long term mine planning,
it is evident that small scale variations to the gravel bed model are identified when mining,
allowing some additional areas to be mined. These variations do not affectt h e @8odrse
model at the large scale.

The planned dilution factor was used to derive undiluted grade in the gravel bed model based
on the diluted grade in the production records.

For example, the average total diluted grade recovered from Mugloto Pit 5 is 10.25 ct/t. The
planned dilution facto for the Mugloto area, is 6.73. To convert the Mugloto Pit 5 diluted grade
to an in-situ grade, the diluted grade of 10.25 ct/t was multiplied by the factor of 6.73 to derive
an in-situ grade of 69.01 ct/t. This is illustrated in Table 4-8 to Table 4-11.

Table 4-8 displays the diluted total production grades andt h e Gniilited grade for each pit.
Table 4-9 shows the resulting grades broken down by stone type.

displays the average diluted grade (weighted by the head feed tonnage reported for each pit)
and t h e @Bighted undiluted grade for each domain. Table 4-11 shows the resulting
undiluted grades for each domain, broken down by stone type. No factor was used for the
amphibolite grades, as this is not a consideration for the mining of the primary material.

U7367 MRM CPR 2018_v15.docx November 2018
Page 60 of 168



SRK Consulting

Montepuez Ruby Mine CPR 2018 i Main Report

Table 4-8: Application of factor to production grades per pit, to estimate in-situ
grades.
Pit Name Material Type ;(r)(t)?jlucgiroar??ct;tr)om Factor GB / Skin In-situ Total Grade
Pit 2 Gravel Bed 2.06 6.73 13.87
Pit 3 Gravel Bed 2.37 6.73 15.96
Pit 3E Gravel Bed 3.85 6.73 25.89
Pit5 Gravel Bed 10.25 6.73 69.01
Pit 7 Gravel Bed 40.61 6.73 273.30
Pit 8 Gravel Bed 2.03 6.73 13.69
Pit 9 Gravel Bed 0.72 6.73 4.87
Glass A Pit 1 Gravel Bed 2.27 4.36 9.89
Glass B Pit 1 Gravel Bed 3.01 4.36 13.20
Maninge Nice Pit 3 Gravel Bed 63.39 4.36 277.63
Maninge Nice Pit 5 Gravel Bed 1.54 4.36 6.75
Maninge Nice Pit3 Amphibolite 97.88 -
Table 4-9: Calculated In-situ grades for each stone type per pit
pit M_?;ir!iaal Reé?;/deged Prslr]wbi;m Ruby I;St‘;\;/ Corundum  Sapphire Salp;(:):]vire <4.6mm
(ctlt) (ctit) (ctt)  (cth) (ctit) (ctit) (ctit) (ctit)
Pit 2 Gravel Bed 13.87 0.20 110 112 0.75 7.60 0.00 3.10
Pit 3 Gravel Bed 15.96 1.81 6.02  0.68 0.68 2.35 2.54 1.87
Pit3E  Gravel Bed 26 0.47 166  0.93 11.67 5.13 6.03 0.00
Pit5 Gravel Bed 69.01 0.27 1.03 101 1.38 8.54 51.47 5.32
Pit 7 Gravel Bed 273.30 0.21 0.42 354 12.59 12.97 235.42 8.14
Pit 8 Gravel Bed 13.69 0.18 509  0.32 2.98 0.90 2.61 1.61
Pit 9 Gravel Bed 4.87 0.99 314  0.04 0.11 0.13 0.46 0.00
G'Ff‘ifslA Gravel Bed 9.89 0.25 130 061 0.82 4.04 1.08 1.79
CRss®  Gravel Bed 13.14 0.06 009 057 1.92 0.75 8.83 0.93
Maninge
Nice Pit  Gravel Bed 276.37 0.06 13.92  26.40 38.74 107.20 29.96 60.08
ManSinge
Nice Pit  Gravel Bed 6.72 0.24 258  0.22 1.34 0.52 1.82 0.00
Man5inge
';:?3? Amphibolite 97.9 0.003 3.7 6.5 4.8 50.7 - 32.2
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Table 4-10: Application of factor to production grades per domain, to estimate in-situ
grades.
Domain . Total Grade from . .

Name Material Type Production (ct/t) Factor GB / Skin In-situ Total Grade

Mugloto Gravel Bed 2.59 6.73 17.44

Mugloto West Gravel Bed 40.61 6.73 273.30

Mugloto East Gravel Bed No Produ_ctlon Data - -
Available

Mugloto South Gravel Bed No Produ_ctlon Data - -
Available

Glass / Maninge Gravel Bed 2.33 4.36 10.16

Nice

Maninge Nice Pit 3 Gravel Bed 63 4.36 276

Maninge Nice East Gravel Bed No Produ_ctlon Data - -
Available

Glass East Gravel Bed No Produ_ctlon Data - -
Available

Maninge Nice Amphibolite 97.9 . 97.9

Amphibolite

Table 4-11: Calculated In-situ grades for each stone type per domain

Recovered Premium Low Low

T M_?terial Grade Ruby Ruby Ruby Corundum Sapphire Sapphire <4.6mm
ype (ctht) (ctht) th)  (cth) (cth) (ctit) (cth) (ctit)
Mugloto Géi‘ée' 17.44 1.66 560  0.70 0.83 2.70 3.97 1.97
Mugloto Gravel 273.30 0.21 042 354 12.59 12.97 235.42 8.14
West Bed
Mugloto Gravel : :
East Bed
Mugloto Gravel R R
South Bed
Glass /
Maninge Géi‘ée' 10.16 0.23 121 059 0.95 3.62 1.89 1.66
Nice
Maninge Gravel 276.37 0.063 13.92  26.40 38.74 107.20 29.96 60.08
Nice Pit 3 Bed
Maninge Gravel : :
Nice East Bed
Gravel
Glass East Bed - - - -

45.2 Grade Assignment

Overall, the grade actually produced from each production pit typically far exceeds the grade
estimated from exploration data alone as described in Section 4.2.1. Int h e Gpiidrsthis is
a consequence of the small volume of exploration samples being insufficient to adequately fully
represent the statistical distribution of grades. In reality, the distribution is skewed by small
pockets of very high-grade material which are missed by exploration samples but which
contribute to production statistics once large volumes have been mined.

For this reason, and because production data further details the stone quality breakdown, the
grades assigned to the Mineral Resource model are derived primarily from production grades.
For those domains that have no production data, then production data from neighbouring
domains has been used but factored pro rata with average exploration data grades in each
domain.
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Grades have been assigned to the gravel bed block model in each of the domains outlined in
Section 4.4. For each domain the grade and stone quality breakdown from production records
in that domain has been assigned to the gravel bed blocks based on the following criteria:

1  Within 100 m of each production pit perimeter, the gravel bed blocks have been assigned
the factored un-diluted grade of the corresponding pit, as detailed in Table 4-9;

1  Where a gravel bed block is within 100 m of at least two production pits, the block has
been assigned the factored un-diluted grade of the nearest production pit;

1  For domains that include at least one production pit, blocks more than 100 m from a
production pit have been assigned the average undiluted production grade of all pits inside
the corresponding domain weighted by the head feed tonnage reported for each pit, as
detailed in Table 4-11;

1  For domains that do not include any production data, grade and stone quality breakdown
has been assigned using the average grade and quality breakdown of the nearest domain
with available production data. The production grade has been factored pro rata with the
average modelled exploration grades (as described in Section 4.2.1) in each domain. For
example, the Mugloto East domain does not contain any production data and the average
ruby grade based on exploration data is 2.02 ct/t. The nearest domain with production
data is Mugloto whose average ruby grade based on exploration data is 5.39 ct/t. The
ratio of exploration derived grade from the Mugloto East domain to the Mugloto domain is
0.35. This factor has been applied to the Mugloto Domain undiluted production grade
(17.44 ct/t) to derive the undiluted production grade for Mugloto East (6.10 ct/t). The
factors applied and resulting grades are detailed in Table 4-12;

1 For all domains, the waste blocks and gravel bed dilution skin blocks have been assigned
a total grade of 0.

Table 4-12: Total undiluted ruby grades by domain.

Exploration  Production Production Grade EpllaE i REEL il

oI Grade (a*) Grade (b*) Source Domain (c *) Grad(z E;’mtor bloc(ke g)rade
Mugloto 5.39 17.44 Mugloto N/A 17.44
Mugloto West 14.08 273.30 Mugloto West N/A 273.30
Mugloto East 2.02 - Mugloto 0.35 6.10
Mugloto South 0.52 - Mugloto 0.1 174
Glass / Maninge Nice 6.93 10.16 Glass / Maninge Nice N/A 10.16
Maninge Nice Pit 3 4.68 276.37 Maninge Nice Pit 3 N/A 276.37
Maninge Nice East 2.17 - Glass / Maninge Nice 0.3 3.05
Glass East 0.21 - Glass / Maninge Nice 0.05 0.51

* Table 4-12 Column name descriptions:

a - Mean modelled total grade from auger holes & exploration pits (ct/t).

b - Average (head feed weighted) undiluted production grade of all production pits inside the domain (ct/t).
¢ - Nearest domain with available production data.

d - Ratio between the average ruby grades modelled from auger drilling and exploration pits (as described
in Section 4.2.1) in this domain and the corresponding grade in the nearest domain with available
production data (rounded to the nearest 0.05).

e i Final total ruby grade (ct/t) applied to the gravel bed blocks (for blocks more than 100 m from a
production pit).
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The grade assignment is detailed on a domain by domain basis below:

Mugloto Domain:

Within 100 m of each production pit, the gravel bed blocks have been assigned the factored
un-diluted grade of the corresponding pit. Blocks more than 100 m from a production pit have
been assigned the average (weighted by head feed tonnage) factored undiluted production
grade of all pits inside the Mugloto domain.

Mugloto West Domain:
Grade and quality breakdown consistent throughout the domain and based on the factored un-
diluted grade from production of Mugloto Pit 7.

Mugloto East Domain:

No production data available. Grade and stone quality breakdown assigned based on
multiplying the average (weighted by head feed tonnage) undiluted production grade of all pits
inside the Mugloto domain by a factor of 0.35. The factor is based on the average ruby grades
modelled from auger drilling and exploration pits in the Mugloto East Domain (2.0 ct/t), divided
by the corresponding grade in the Mugloto Domain (5.4 ct/t).

Mugloto South Domain:

No production data available. Grade and stone quality breakdown assigned based on
multiplying the average (weighted by head feed tonnage) undiluted production grade of all pits
inside the Mugloto domain by a factor of 0.1. The factor is based on the average ruby grades
modelled from auger drilling and exploration pits in the Mugloto South Domain (0.5 ct/t), divided
by the corresponding grade in the Mugloto Domain (5.4 ct/t).

Glass / Maninge Nice Domain:

Within 100 m of each production pit, the gravel bed blocks have been assigned the factored
un-diluted grade of the corresponding pit. Blocks more than 100 m from a production pit have
been assigned the average (weighted by head feed tonnage) factored undiluted production
grade of all pits inside the Glass / Maninge Nice domain.

Maninge Nice Pit 3 Domain:

Grade and quality breakdown consistent throughout the domain and based on the factored un-
diluted grade from production of the gravel bed in Maninge Nice Pit 3.

Maninge Nice East Domain:

No production data available. Grade and stone quality breakdown assigned based on
multiplying the average (weighted by head feed tonnage) undiluted production grade of all pits
inside the Glass / Maninge Nice domain by a factor of 0.3. The factor is based on the average
ruby grades modelled from auger drilling and exploration pits in the Maninge Nice East Domain
(2.2 ctft), divided by the corresponding grade in the Glass / Maninge Nice Domain (6.9 ct/t).
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Glass East Domain:

No production data available. Grade and stone quality breakdown assigned based on
multiplying the average (weighted by head feed tonnage) undiluted production grade of all pits
inside the Glass / Maninge Nice domain by a factor of 0.05. The factor is based on the average
ruby grades modelled from auger drilling and exploration pits in the Glass East Domain (0.2
ct/t), divided by the corresponding grade in the Glass / Maninge Nice Domain (6.9 ct/t).

Maninge Nice Amphibolite Domain:

The grades and tonnages assigned to Maninge Nice Pit 3 Amphibolite Domain this domain
relate to diamond drilling and production completed to date. The grade and quality breakdown
has been applied consistently throughout the domain, based on the average production grade
from the amphibolite in Maninge Nice Pit 3.

Table 4-13: Final undiluted grades assigned to the gravel bed blocks for all
estimation domains
_ Material Total Premium Low . Low
Domain Type Grade Ruby Ruby Ruby Corundum Sapphire Sapphire <4.6mm
(ctit) (ctft) (ctft) (ctft) (ctft) (ctft) (ct/t) (ctr)
Mugloto Géi‘ée' 17.44 1.66 5.60 0.70 0.83 2.70 3.97 1.97
Gravel
Mugloto West Bod 273.30 0.21 0.42 3.54 12.59 12.97 235.42 8.14
Mugloto East Géi‘ée' 6.10 0.58 1.96 0.24 0.29 0.95 1.39 0.69
Mugloto South Géi‘ée' 1.74 0.166 0.56 0.070 0.083 0.27 0.40 0.20
Glass / Maninge Gravel
Nice o 10.16 0.23 1.21 0.59 0.95 3.62 1.89 1.66
Ma”'”geg’\“ce Pit G;‘&e' 276.37 0.063 1392 26.40 38.74 107.20 29.96 60.08
Maninge Nice Gravel 3.05 0.070 0.36 0.8 0.28 1.09 057 0.50
East Bed
Glass East Géae‘ée' 0.51 0.012 0.060 0.030 0.047 0.18 0.09 0.083

The gravel bed blocks, coloured by total ruby grade and premium ruby grade are displayed in

Figure 4-12 and Figure 4-13 respectively.
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Figure 4-12:  Gravel Bed blocks coloured by assigned un-diluted total ruby grades (ct/t). The extent of gravel bed extraction for all production pits with
processed gravel bed are displayed as black outlines.
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Figure 4-13:  Gravel Bed blocks coloured by assigned un-diluted premium ruby grades (ct/t). The extent of gravel bed extraction for all production pits
with processed gravel bed are displayed as black outlines.
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4.5.3

45.4

Density and Tonnage Estimation

To generate a tonnage estimate, the CP has applied the average in situ density values, as
derived from the core sampling. The density values applied by mineralisation type are shown
in Table 4-10. Upon review of the available density data for the gravel bed material, the CP
noted 5 samples which had abnormally high-density values reported and these were excluded
from the dataset.

Table 4-14: In-situ density data and modelled values

Material Type Number Samples Density Value (g/cm3)

Gravel Bed 31 2.01
Amphibolite 108 2.53

Artisanal Mining Activities

The Concession Area has been subject to exploitation by illegal artisanal miners in various
areas, focussed on both the relatively easily accessible shallow secondary gravel bed
mineralisation, as well as the underlying primary mineralisation present within north-south
orientated river channels in the Maninge Nice and Ntorro areas and in the weathered
amphibolite at Maninge Nice. As MRM improved security at Maninge Nice in 2012, the focus
of the artisanal activity shifted to the lower grade, higher quality secondary mineralisation in the
central Mugloto area. MRM has since further increased security measures across the
Concession Area in order to gain a degree of control over the artisanal mining activities and to
prevent excessive additional removal of material from the deposit. The CP considers the current
security arrangements on site to be appropriate.

Through field mapping and interpretation of satellite imagery, MRM has mapped the broad
areas affected by artisanal activity (Figure 4-8). These areas are typically sporadically dotted
with small artisanal pits, on average approximately 1.3 m deep and 1.1 m wide. In order to
ascertain the percentage of the total ruby / corundum mineralisation extracted by the artisanal
workers within the broad outlines mapped by MRM, a detailed mapping programme of the
artisanal excavations was completed by MRM staff in March 2015. This involved the selection
of a number of representative areas within the artisanal outlines (Figure 4-8), across the Project
area, and systematic tracing of these areas on foot in order to record the following information:

1 Number of artisanal pits within the sample area.
1  The average area (length*width) of each pit.

1  The average depth of each pit.

This was completed over 7 sample areas, each covering an area of 10,000 m2. The results,
presented in Table 4-11, suggest that within the broad artisanal outlines mapped by MRM,
approximately 2 to 6% ruby / corundum mineralisation has been removed by artisanal workers.
In this region, artisanal mining is typically to the base of the gravel bed only, without lateral
extensions under the surface. MRM monitors the artisanal mining activity in neighbouring
areas, to ensure that the assumptions regarding depletion remain relevant. The average volume
removed by artisanal mining activity was subtracted from the blocks within the areas mapped
as being affected by mining.
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Table 4-15: Artisanal pitting statistics within the artisanal outline sample areas
Area Sample area N;?Sbga?f Average pit Average pit Total pitted Pitted area

(m2) pits area (m2) depth (m) area (m2) (%)

A 10,000 279 1.43 6.5 399 4.0

B 10,000 308 1.56 4.0 480 4.8

C 10,000 373 1.56 35 582 5.8

D 10,000 341 1.56 35 532 5.3

E 10,000 271 0.90 6.0 244 2.4

F 10,000 278 1.54 3.0 428 4.3

G 10,000 312 1.54 3.0 480 4.8

Total/ 70,000 2,162 1.44 4.2 3,146 45

Average
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Figure 4-14: Plan view of the broad areas affected by artisanal excavation (in grey) in the area of the MRM bulk sampling operations (existing pits
in orange): sample areas A-G are outlined in black.
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4.6 Mining Depletion

In order to reflect depletion of the mineralisation by production to date, the CP has depleted the
final block model for all gravel bed domains, based on pit surveys, to reflect the effective date of
the Mineral Resource of 31 August 2018. This was completed by through the following:

1  All gravel bed domains depleted based on the outline of extracted gravel bed in the pit
surveys / maps, treated as a vertical wall to code the mining depletion into the gravel bed
blocks (Figure 4-15); and

1  The Maninge Nice Pit 3 Amphibolite Domain was depleted to reflect mining up to 1 January
2018. As no mining has been completed in this area since then, the declared Mineral
Resources for this domain have an effective date of 31 August 2018, consistent with the
gravel bed domains.
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Figure 4-15:  The gravel bed model coloured and labelled by mining depletion, with
green areas being unmined, and blue, reflecting areas of depletion

4.7 Mineral Resource Classification
47.1 Introduction

The CP notes that the exploration and production activities completed by Gemfields since the
commencement of the mine have improved the geological knowledge and understanding of the
Montepuez deposit and the availability of historical production statistics supplemented with
extensive exploration data has resulted in an improved understanding of overall grade
distribution.

Evidence gathered from the detailed exploration, production, and geological modelling has
provided a sufficient level of understanding and confidence in the geological and grade
continuity to support the classification applied. This section describes the data analysis and
considerations taken into account by the CP when deriving the classification of the Mineral
Resources at each of the deposits.
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4.7.2 Reporting Code Definitions

The following are taken from the SAMREC Code (2016), for reference:

An Inferred Mineral Resource is that part of a Mineral Resource for which quantity and
grade or quality are estimated on the basis of limited geological evidence and sampling.
Geological evidence is sufficient to imply but not verify geological and grade or quality
continuity.

An Inferred Resource has a lower level of confidence than that applying to an Indicated
Mineral Resource and must not be converted to a Mineral Reserve.

It is reasonably expected that the majority of Inferred Mineral Resources could be
upgraded to Indicated Mineral Resources with continued exploration.

Where the Mineral Resource being reported is predominantly an Inferred Mineral Resource,
sufficient supporting information must be provided to enable the reader to evaluate and assess
the risk associated with the reported Mineral Resource.

An Inferred Mineral Resource can be based on interpolation between widely spaced data where
there is reason to expect geological continuity of mineralisation. The extent of extrapolation
outside of the nominal drill or sampling grid spacing must be justified. The report must contain
sufficient information to inform the reader of:

1 the maximum distance that the Mineral Resource is extrapolated beyond the sample
points;

1 the proportion of the Mineral Resource that is based on extrapolated data;
1 the basis on which the Mineral Resource is extrapolated to these limits; and

i a diagrammatic representation of the Inferred Mineral Resource showing clearly the
extrapolated part of the estimated Resource.

An Indicated Mineral Resource is that part of a Mineral Resource for which quantity,
grade or quality, densities, shape and physical characteristics are estimated with
sufficient confidence to allow the application of Modifying Factors in sufficient detail to
support mine planning and evaluation of the economic viability of the deposit.

Geological evidence is derived from adequately detailed and reliable exploration,
sampling and testing and is sufficient to assume geological and grade or quality
continuity between points of observation.

An Indicated Mineral Resource has a lower level of confidence than that applying to a Measured
Mineral Resource and may only be converted to a Probable Mineral Reserve. An Indicated
Mineral Resource has a higher level of confidence than that applying to an Inferred Mineral
Resource.
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A deposit or part of a deposit may be classified as an Indicated Mineral Resource when the
nature, quality, amount and distribution of data are such as to allow the Competent Person
determining the Mineral Resource to confidently interpret the geological framework and to
assume physical and grade continuity of mineralisation. Confidence in the estimate is sufficient
to allow the appropriate application of technical and economic parameters to prepare
incremental mine plans and production schedules and to enable an evaluation of economic
viability. Overall confidence in the estimates is high, while local confidence is reasonable. The
Competent Person should recognise the importance of the Indicated Mineral Resource
category in the advancement of the feasibility of the project.

An Indicated Mineral Resource estimate should be of sufficient quality to support detailed
technical and economic studies leading to Probable Mineral Reserves which can serve as the
basis for development decisions. It is imperative that data exists in the area of the Indicated
Mineral Resource.

A Measured Mineral Resourceis that part of a Mineral Resource for which quantity, grade
or quality, densities, shape, and physical characteristics are estimated with confidence
sufficient to allow the application of Modifying Factors to support detailed mine planning
and final evaluation of the economic viability of the deposit.

Geological evidence is derived from detailed and reliable exploration, sampling and
testing and is sufficient to confirm geological and grade or quality continuity between
points of observation.

A Measured Mineral Resource has a higher level of confidence than that applying to
either an Indicated Mineral Resource or an Inferred Mineral Resource. It may be
converted to a Proved Mineral Reserve or to a Probable Mineral Reserve.

A Measured Mineral Resource requires that the nature, quality, amount and distribution of data
are such as to leave the Competent Person with no reasonable doubt that the tonnage and
grade of the mineralisation can be estimated to within close limits and any variation within these
limits would not materially affect the economics of extraction. This category requires a high
level of confidence in, and understanding of, the geology and the controls on mineralisation.

A Measured Mineral Resource estimate should be of sufficient quality to support detailed
technical and economic studies leading to Mineral Reserves which can serve as the basis for
major development decisions.

Mineral Resource classification is a matter for skilled judgement and a Competent Person
should take into account those items in Table 1 that relate to confidence in Mineral Resource
estimation.

In many cases it will be understood that overall tonnages, densities, shapes, physical
characteristics, grades or qualities and mineral contents can be estimated with higher levels of
confidence, and local tonnages, densities, shapes, physical characteristics, grades or qualities
and mineral contents can be estimated only with lower levels of confidence, insufficient for
detailed mine planning.
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4.7.3

4.7.4

The Competent Person should take into consideration issues of the style of mineralisation and
cut-off grade when assessing geological and grade continuity for the purposes of classifying
the Mineral Resource. Cut-off grades chosen for the estimation should be realistic in relation
to the style of mineralisation and the anticipated mining and metallurgical development options.

Classification strategy and assumptions

The CP has made a series of assumptions with the mineralising system at the Montepuez
deposit. The CP has assumed that characteristics of the host lithology, whether primary
amphibolite or secondary gravel bed remain constant to extents of the modelled unit with no
changes in geology. Similarly, it is assumed that there is no changing in the mineralising system
with depth. The host mineralisation was modelled using a combination of the regional scale
interpretation, in-pit mapping, and available drill hole, auger, and exploration pit intersections.

Grade data is sourced from historical production data, either directly, or indirectly (where no
production data is available in the vicinity) based on factoring production grades with data from
auger drilling and exploration pitting, as described in Section 4.5.2. Grade estimates are
therefore largely dependent on historical data for validation.

In order to classify the Mineral Resources at Montepuez, the CP has taken the following factors
into account:

1. quantity and quality of the underlying data, the level of geological understanding for each
type of mineralisation, and across the property as a whole;

2. confidence in the geological continuity of the host mineralisation;

3. confidence in the grades, as derived from the production and the understanding of the
grade variation at a given production scale; and

4. the perceived level of risk associated with deviations from the assumptions made.
Classification

The CP has classified the Mineral Resources at Montepuez on a domain by domain basis.
Specifically, the following the domains are classified as described below:

Indicated Mineral Resources:

The CP has classified all gravel bed blocks inside of the Mugloto Domain, the Maninge Nice Pit
3 Domain and the Glass / Maninge Nice Domain (north of 8551200) as Indicated Mineral
Resources.

All three domains are intersected by auger drilling and exploration pitting of a sufficient spacing
to derive the outline of the gravel bed to an appropriate level of confidence for long term
planning. Specifically:

1 the Mugloto Domain is tested by auger drilling on a regular grid of 140 m, with small
clusters of drilling at a tight spacing of approximately 35 m, whilst exploration pitting
completed in the Mugloto Domain has been completed at a spacing of 50 m;

1 in the Glass / Maninge Nice Domain, auger drilling is completed on a 140 m grid, with
additional clusters of exploration pitting on an approximate 100 m grid;
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1 the Maninge Nice Pit 3 Domain has not been subject to any auger drilling, however
exploration pitting has been completed in this domain at a spacing of between 100 m and
200 m and addition domain has been subject to considerable production.

For all three domains, the drilling and exploration pitting to date has allowed for the construction
of a gravel bed wireframe, which indicates reasonable consistency in the thickness and
presence of gravel bed between holes / pits. The results of the close spaced auger drilling and
exploration pitting completed in the Mugloto Domain, indicate that gravel bed is continuous over
sufficient distances for the wider spaced drilling completed across the domains to be
appropriate to define the continuity of the gravel bed to a sufficient level of confidence for the
classification of Indicated Mineral Resources.

By domaining the gravel bed model as described in Section 4.4, the modelled unit has been
divided into zones each with relatively homogeneous grade and geological characteristics. This
results in greater confidence in the grades assigned to the areas classified as Indicated Mineral
Resources by avoiding extrapolation of grade across geologically distinct areas. Specifically,
the Mugloto and Glass / Maninge Nice domains are defined by internally consistent modelled
grade profiles (from the auger drilling and exploration pitting, as described in Section 4.2.1) and
each border a single major paleo drainage channel. Although not used directly to inform the
block model ruby grades, the modelled ruby grades from auger drilling and exploration pitting
add weight to the definition of distinct domains.

All three domains, which have been classified as Indicated Mineral Resources, have been the
focus of significant production. Complete grade recovery data is available for 6 production pits
in the Mugloto Domain and 3 production pits in the Glass / Maninge Nice Domain. Grade
recovery data is only available for 1 production pit in the Maninge Nice Pit 3 Domain, however
the production to date from this pit represents a relatively large proportion of the total domain.
For these domains, the total tonnage of material extracted and processed is considered to be
appropriate to derive a representative grade for the remainder of the domain. This supports an
estimate of the overall domain grades to a sufficient level of confidence to support classification
of Indicated Mineral Resources. The tonnage of mineralised material extracted and processed
from each Indicated domain is compared to the model tonnage in Table 4-16.
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Table 4-16: The proportion of mineralisation extracted and processed in the gravel
bed domains, classified as Indicated Mineral Resources.
Number Mined Processed Remaining Proportion Proportion
Domain of Pits Tonnage Tonnage Resource Extracted Processed
(a*) (b ™) (c®) (d*) (e¥) )
Mugloto Domain 6 1,596,439 t 1,241,848t 12,566,529t 11% 9%
Glass / Maninge
Nice Domain
3 544,086 t 51,457 t 6,474,481t 8% 1%
(north of
8551200)
Maninge Nice Pit
3 Secondary 1 372,630t 362,464 t 469,689 t 44% 43%
Domain

* Table 4-16 column name descriptions:

a - No. of Production Pits.

b i Mineralised material tonnage (including dilution) extracted from production pits
¢ - Processed mineralised material tonnage including dilution

d - Remaining Indicated mineralised material including dilution skin (according to the model presented
herein).

e 1 Proportion of mineralised material extracted from the Indicated Domains.
f1 Proportion of mineralised material processed from the Indicated Domains.

All tonnages relate to production up to 31 August 2018.

For the primary amphibolite material, the classification of Indicated Mineral Resources is
supported by relatively close spaced drilling, production data, and in-pit mapping. These
aspects, in conjunction with the understanding and confidence in the geological and grade
continuity, are sufficient to support the classification of Indicated Mineral Resources, as applied.
Areas which are less well supported by drilling, are classified as Inferred Mineral Resources.

Inferred Mineral Resources:

The CP has classified all gravel bed blocks in the Mugloto West, Mugloto South, Mugloto East,
Glass / Maninge Nice (south of 8551200), Maninge Nice East and Glass East domains as
Inferred. These domains are characterised by a similar drill hole spacing to the Indicated
domains, and confidence in the distribution of the modelled gravel bed is comparable.
Specifically, the Maninge Nice East, Glass East and Glass / Maninge Nice (south of 8551200)
domains and the southern portion of the Mugloto East Domain are tested by auger drilling on
an approximate 140 m grid. The Mugloto West Domain and the northern portion of the Mugloto
East Domain are drilled on approximate 200 m grids. The Mugloto South Domain is primarily
modelled on the basis of exploration pitting, completed on a close spaced grid of 50 m.
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The primary basis for the Inferred classification of these domains is the presence of exploration
data and lack of associated production data to derive the assigned grades. The grade of the
Mugloto Pit 7 Domain is based on a relatively small volume of production from Mugloto Pit 7,
whilst the grade of southern portion of the Glass / Maninge Nice Domain is based on production
data from the northern portion of this domain (no production data is available for the southern
portion of the Glass / Maninge Nice Domain). The grade of all other Inferred gravel bed domains
has been assigned based on factoring on the average grade and quality breakdown of the
nearest domain with available production data, with the factor being based on the ratio between
the average ruby grades modelled from auger drilling and exploration pits in the domain with
production data and the domain without production data. Although the auger drilling and
exploration pitting ruby grades are generally significantly lower than the corresponding
production pit grades, in general, the production pits characterised by high total ruby grades
correlate with increased interpolated ruby grades, and vice versa. It is therefore considered
that this approach is suitable to assign grades to these domains at an Inferred confidence level.

4.8 Mineral Resource Statement
The Mineral Resource Statement for the Montepuez deposit is given Table 4-17 and Table
4-19. For reference, the Secondary Mineralisation Resources (excluding stockpiles), broken
down by domain are provided in Table 4-18.
The Mineral Resource classification applied to the deposit is illustrated in Figure 4-16, where
the Indicated Mineral Resources are coloured red, and the Inferred Mineral Resources are
coloured green.
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Figure 4-16: The block model coloured by classification with red = Indicated Mineral Resources and green = Inferred Mineral Resources. The
extent of gravel bed extraction for all production pits with processed gravel bed are displayed as black outlines.
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Table 4-17:

Mineral Resource Statement, as at 31 August 2018, for the Montepuez
ruby and corundum deposit i Secondary Mineralisation

. Premium Ruby LR+CO+SP+LS+4.6 Total Contained
Mineralisation Classification ey VEHIEES Ruby Grade Grade Grade Grade Carats
Type (g/cm3) (kt) (ctht) (ctft) (ctht) (ctft) (ct, 000)
Indicated 2.01 19,500 0.2 0.7 31 4.0 78,900
Secondary
Inferred 2.01 39,800 0.03 0.1 71 7.3 290,100
Stockpiles - Indicated 1.40 935 0.2 0.9 6.2 73 6,800
Secondary
Total - Indicated +
Secondary Inferred 2.00 60,235 0.09 0.3 5.8 6.2 375,900

Note:

1 The average value of the ruby and corundum, as reported in the Mineral Resource Statement is USD17.23 /ct
2 Mineral Resource grades are quoted with a bottom cut-off stone size of 1.6mm

Table 4-18:

Secondary Mineralisation Mineral Resources (excluding stockpiles) for
the Montepuez ruby and corundum deposit, broken down by estimation
domain.

Densit TR, Premium Ruby LR+CO+SP+LS+4.6 Total Contained
Mineralisation ensity onnage Ruby Grade Grade Grade Grade Carats
e Classification
(g/cm3) (kt) (ct/t) (ct/t) (ct/t) (ct/t) (ct, 000)
Indicated 2.01 12,600 0.3 0.9 18 3 37,700
Mugloto
Inferred 2.01 - - - - - -
Indicated 2.01 - - - - - -
Mugloto West
Inferred 2.01 6,300 0.03 0.07 42 42 264,400
Indicated 2.01 - - - - - -
Mugloto East
Inferred 2.01 9,900 0.06 0.2 0.4 0.7 6,600
Indicated 2.01 - - - - - -
Mugloto South
Inferred 2.01 2,200 0.02 0.08 0.1 0.3 550
Glass / Maninge Indicated 2.01 6,500 0.05 0.3 2.1 24 15,500
Nice Inferred 2.01 4,900 0.03 0.2 12 1.4 6,900
Maninge Nice Pit Indicated 2.01 500 0.01 2.8 52 55 25,800
3 Inferred 2.01 - - - - - -
Maninge Nice Indicated 2.01 - - - - - -
East Inferred 2.01 13,300 0.02 0.1 0.7 0.9 11,400
Indicated 2.01 - - - - - -
Glass East
Inferred 2.01 3,200 0.002 0.009 0.07 0.08 250
Table 4-19: Mineral Resource Statement, as at 31 August 2018, for the Montepuez

ruby and corundum deposit i Primary Mineralisation

. Premium Ruby LR+CO+SP+LS+4.6 Total Contained
Mineralisation Classificati DISieiisy TEIIEEE Ruby Grade Grade Grade Grade Carats
Type assification
(g/cm3) (kt) (ct/t) (ct/t) (ct/t) (ct/t) (ct, 000)
Indicated 2.53 1,100 0.003 3.7 94.2 97.9 107,700
Primary
Inferred 2.53 240 0.003 3.7 94.2 97.9 23,500
Stockpiles i Indicated 1.40 47 0.003 3.7 94.2 97.9 4,600
Primary
Total Primary Indicated + 2.49 1,387 0.003 3.7 94.2 97.9 135,800
Inferred

Note:

1 The average value of the ruby and corundum, as reported in the Mineral Resource Statement is USD17.23 /ct
2 Mineral Resource grades are quoted with a bottom cut-off stone size of 1.6mm
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In presenting this Mineral Resource, the following apply:

1 Mineral Resources for the gravel bed are reported inclusive of dilution to reflect the
anticipated mining method, which has a minimum mining with of 1.5m, or a total of 0.6m
of dilution where the gravel bed is greater than 0.9m thick;

1  Mineral Resources for Maninge Nice Pit 3 Primary amphibolite are reported as undiluted;

1  The CP has depleted the final block model based on the most recent pit surveys, to reflect
the effective date of the Mineral Resource of 31 August 2018;

1 The average value of the ruby and corundum, as reported in the Mineral Resource
Statement is USD17.23 /ct. The CP notes that the price assumptions used are
conservative when compared to the prices received from the auction process to date. The
assumed prices for the different products, as provided by Gemfields, are as follows:

0o Premium Ruby i USD800 /ct;
0 Rubyi USD25.00 /ct

0 LowRubyT1 USD1.00 /ct

0o -4.6mmi USD2.00 /ct

o Corundum i USDO0.10 /ct

0 Sapphire i USDO0.03 /ct

1  Premium ruby and normal ruby are presented individually whilst other classes are
combined; these comprise low ruby, corundum, sapphire, low sapphire and -4.6mm mixed
ruby / corundum combined (ALR+CO+SP+LS+4.60).
presented for clarity;

1  Mineral Resources are quoted with a bottom cut-off size of 1.6mm, which is consistent with
what can be recovered in the plant, and processed in the sort house;

1  Mineral Resources are quoted on a 100% attributable basis; and

1  Allfigures are rounded to reflect the relative accuracy of the estimate. Where minor errors
in summation occur, the CP does not consider these to be material.

For reference, the Secondary Mineralisation Resources (excluding stockpiles), broken down by
domain are provided in Table 4-18. Note that all of the Primary Mineralisation is a single
domain.

4.9 Comparison to Previous Estimates

The JORC compliant resource statement prepared earlier in 2015 was based on exploration
carried out in Mugloto and Maninge Nice sectors, measuring 32 and 4 sq km of area
respectively. The entire explored area was considered as one domain each in each of the
sectors for resource estimation based on the geological indices recorded, and accordingly the
total Mineral Resource of 27.5 Mt was considered for Life of Mine Plan (LoMp). All Mugloto
and Maninge Nice group of bulk sampling pits were inside these domains providing for the
resource grade for the Mineral Resource statement.
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With further auger drilling carried out in adjacent Maninge Nice and Glass sectors between
2015 and 2017, the total explored area has now been extended to 77 sq km, presenting an
opportunity to carry out a meaningful paleo drainage analysis of the explored area and
accumulation of a host of other geological information. The geological indices superimposed
on the paleo drainage pattern have facilitated in delineating eight clearly defined domains within
the explored area. Out of the eight domains only four have bulk sampling pits located in them
providing for the resource grade in respective domains as of resource reporting date.
Accordingly, out of the total of 60.2 Mt of secondary tonnages established by exploration, only
20.6 Mt falling in these four domains was considered for life of mine planning under the
SAMREC Code. The rest of the secondary material (about 40 Mt) contained in the remaining
four domains is considered to be an exploration target and is expected to form part of the LoMp
after adequate bulk samples are generated in each of these domains to provide acceptable
grade estimates.

The CP notes that the LoMp and associated Net Present Value (NPV) have accordingly been
impacted when compared to the CPR prepared in 2015. However, future bulk sampling in the
remaining four domains will provide grade estimates in these areas, and potentially help in
augmenting the LoMp and associated NPV.

4.10 Conclusions

The CP makes the following conclusions:

1  The drilling, sampling, logging, bulk sampling and other data gathering methods used by
MRM are appropriate and have yielded suitable data for use in the subsequent geological
and grade modelling;

1 Adequate work has been undertaken at the Project to report both an Indicated Mineral
Resource and an Inferred Mineral Resource in accordance with the SAMREC Code
(2016);

1  The variability of grade across the deposit needs further investigation and analysis as
mining progresses to improve confidence in mine planning;

1 Additional work is required to improve the understanding of both the bedrock and paleo-
channel geology, these aspects have a direct control on the distribution if the ruby and
corundum mineralisation, and so require a more detailed level of understanding; and

1 the data gathered during bulk sampling and production are considered adequate at
present. Further information should, however, be collected to improve the understanding
of the bed rock geology and ruby / corundum grades, to improve the confidence of future
mining plans.

4.11 Recommendations

1 Based on the work carried out to date, the CP recommends the following in order to provide
data that will assist in improving geological understanding and confidence in any future
MRE updates:
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1  Fully reconcile the geological model against production data from the mining activities and
gemstone sales to refine the modelling approach and optimise the sample spacing for
defining the gravel bed. This should also include undertaking further analysis to
characterise the size and quality of stones recovered in the different production areas.
This would help to improve the understanding of the source of the secondary mineralisation
in particular.

1 Structurally orientate any future diamond drill holes, to allow for the capture of key down
hole structural data to provide a more robust basis for the interpretation of the subsurface
bedrock geometry.

1  Once sufficient oriented diamond drilling has been completed, commission a regional and
local structural geology review of the Montepuez deposit, with particular focus on
determining the structural controls on the amphibolite primary mineralisation domain.

1  Use in-pit mapping, drilling, or sampling data, in conjunction with a though review of the
regional and deposit scale geology of the deposit to derive an understanding of the
paleochannel system. This will increase geological understanding and confidence in the
secondary mineralisation, the gravel bed morphology, and the ruby grade/quality
distribution.

1  Complete downhole surveying of any new, inclined drill holes.

1  Streamline the geological logging system for both diamond and auger drilling to ensure
that the most relevant data is captured in a consistent and user-friendly format, including
the recommendations given below. The CP understands that a number of these changes
are already in the process of being implemented:

o Auger drilling: expand on the current logging sheet to include the capture of data
relating to the gravel bed clast size, shape, sphericity, material type etc. This may
assist in determining any correlation between ruby grade/quality, gravel bed material
characteristics and paleochannel location.

o Diamond drilling: make some minor amendments to the logging system currently in
place, including the capture of weathering and alteration data in two separate
columns, recording of contact type informatio

o0 Record more detailed geotechnical information, preferably in a separate spreadsheet
to the geological log.

o Develop standardised project-specific set of logging codes and a fixed data input
system that only allows the input of the agreed upon codes into the logging database.

o Avoid systematic capture of data in the log sheet comments column.

1  Ensure topographic and pit surveying is maintained in a consistent coordinate system, with
errors identified by the CP being rectified as soon as possible.

1 Continue to systematically record density from all new and pre-existing drill core. Ideally,
a bulk density reading should be taken in every 4-5 m of competent core.

1 Extend in situ and bulk density data gathering exercises to all lithologies encountered
during mining and increase frequency of sample taking. This will improve confidence in
the density values used for tonnage estimation, and also identify and variation in the
density across the deposit.
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1 Complete detailed aerial photography of the prospect in order to improve on the accuracy
of the artisanal working outlines.

1  Systematically record information from the bulk sampling locations, including gravel bed
thicknesses, morphology, basement morphology, sedimentary features or other geological
information which would provide additional understanding of the depositional environment.

1 Maintain auger spacing in any further areas to be delineated. The auger drilling is a quick
and relatively inexpensive way of gathering data, and so should be used extensively
throughout the licence area.

1 The CP considers that MRM should have a sufficiently high level of understanding of the
grade and quality distribution of the rubies in both the primary and secondary
mineralisation to further characterise the variability across the deposit. The CP considers
that this can be completed through additional bulk sampling activities in different parts of
the deposit, through developing the understanding of the geology, and though the
systematic recording of appropriate data. All of these aspects can be completed during
the mining of the deposit, as part of the day to day production activities.

5 MINING

51 Introduction

This section includes all mining engineering related aspects for the Project and describes the
detailed considerations and engineering methodology applied in determining a forward looking
mine plan as a basis for determining the viability of an operation. The level of study is based on
the ongoing Life of Mine plan.

Forecast cost estimations made use of actual production and costing data received from MRM
and is associated with typical accuracy levels for an operational mine.

The previous LoM for MRM was done in 2015 and was subsequently updated in 2018 and again
in to reflect the depletion of material mined in the past year.

5.2  Historical Mining Operating Statistics

Historical mine production statistics for the different operating areas is shown in Table 5 1.

From Table 5-1 it can be seen thattotalto nnes mi ned, increased from O.
done in 2013 to a mine production of 4.8 Mt in 2017. The table references the Calendar Year

(CY) for the particular year. CY2018 shows production data until end of August 2018. A

historical overall stripping ratio of 4.63 was achieved (t:t) since inception. The table includes

the detail of each of the different pit areas ore and waste mined over time. A map with an

overview of the different pit areas is shown in Figure 5-1.

The historical wash grade statistics is shown in Table 5-2, summarising the overall carats
achieved per annum. Despite an increase in ore mined from 2016 to 2017, a decrease in total
carats is witnessed, which stems from a drive to focus efforts on areas delivering higher quality
carats instead of quantity to improve early profitability of the operation.

Historical mining operating and capital expenditures are shown in Table 5-3.
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Table 5-1: Historical Mining Statistics
Pit Statistic Metric | CY2012 | CY2013 | CY2014 | CY2015 | CY2016 | CY2017 CY2018 Total
Waste T 26,242 |1,304,885(2,364,382| 1,754,166 | 2,806,318 1,931,168 10,187,161
Ore T 21,332 295,266 | 360,593 | 353,261 568,698 397,837 1,996,987
Total Excavation T 47,575 |(1,600,151|2,724,975| 2,107,427 | 3,375,015 | 2,329,005 12,184,148
Mug'O“j(GSg)CO"dary Overall SR : 1.23 4.42 6.56 4.97 493 4.85 5.10
Head Feed T 17,804 99,053 175,038 | 258,486 706,779 481,578 1,738,738
Recovery ct 1,958 242,939 | 484,818 | 1,261,290 | 1,344,657 564,666 3,900,328
Grade ct/t 0.11 2.45 2.77 4.88 1.90 1.17 2.24
Waste T 0 0 0 0 0 0 0
Ore T 1,471 92,331 21,923 4,875 32,129 0 0 152,730
Total Excavation T 1,471 92,331 21,923 4,875 32,129 0 0 152,730
Maninge Nice Primary
(Amphibolite) Overall SR : 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Head Feed T 0 12,486 11,767 53,221 31,513 458 0 109,447
Recovery ct 382 1,982,583 | 517,308 (2,117,759] 6,092,135 2,717 0 10,712,884
Grade ct/t 0.00 158.78 43.96 39.79 193.32 5.93 0.00 97.88
Waste T 19,207 273,598 | 729,241 | 381,943 | 129,650 500,275 377,155 2,411,070
Ore T 10,042 119,182 98,681 36,395 14,061 65,933 70,422 414,718
Total Excavation T 29,250 392,780 | 827,923 | 418,338 | 143,711 566,208 447,577 2,825,788
Maninge Nice
Secondary (GB) Overall SR : 1.91 2.30 7.39 10.49 9.22 7.59 5.36 5.81
Head Feed T 113 40,581 143,538 37,778 38,198 87,757 55,766 403,732
Recovery ct 156,665 |3,942,962|6,872,236|1,557,343| 6,259,623 | 4,186,571 | 1,204,587 24,179,987
Grade ct/t 1,382.01 97.16 47.88 41.22 163.87 47.71 21.60 59.89
Waste T 0 16,559 0 394,562 | 892,175 | 490,082 15,780 1,809,159
Ore T 0 15,091 0 66,841 214,652 234,171 14,062 544,817
Total Excavation T 0 31,650 0 461,403 | 1,106,828 | 724,253 29,842 2,353,976
Glass Secondary (GB) Overall SR : 0.00 1.10 0.00 5.90 4.16 2.09 1.12 3.32
Head Feed T 0 1,759 0 29,564 13,755 5,278 0 50,356
Recovery ct 0 36,241 0 23,229 42,826 15,904 0 118,200
Grade ct/t 0.00 20.60 0.00 0.79 3.11 3.01 0.00 2.35
Waste T 0 19,982 94,390 79,318 173,783 159,546 366,795 893,813
OMH (Other Material
Handling, Roadworks, Ore T 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Slimes, etc)
Total Excavation T 19,982 94,390 79,318 173,783 | 159,546 366,795 893,813
Waste T 19,207 316,399 |2,034,126 (3,140,887 | 2,775,991 | 3,796,675 | 2,324,104 14,407,390
Ore T 11,514 247,936 | 415,870 | 468,704 614,104 868,802 482,321 3,109,251
Total_ T 30,721 564,336 |2,449,996 (3,609,591 | 3,390,095 | 4,665,477 | 2,806,425 17,516,641
. Excavation
Total (does not include
roadworks and slimes | Qverall SR : 1.67 1.28 4.89 6.70 452 437 4.82 4.63
handling)
Head Feed T 113 72,630 | 254,358 | 295,601 | 341,953 800,273 537,344 2,302,273
Recovery ct | 157,047 |5,963,744 7,632,484 | 4,183,149 |13,655,874| 5,549,849 | 1,769,253 38,911,399
Grade ct/t 1,385.38 | 82.11 30.01 14.15 39.93 6.93 3.29 16.90
1i A0t her 0 ii MatérialdHansled for Haul Road Maintenance.
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Table 5-2: Historical Washed Grade and Quality Statistics
Pit Quality UOM | CY2012 CY2013 CY2014 CY2015 CY2016 CY2017 CY2018 Total
Mugloto Head Feed T 0 17,804 99,053 175,038 258,486 707,019 481,602 1,739,002
Secondary Premium ct 0 211 44,841 60,055 81,108 120,066 69,369 375,650
(GB) Ruby ct 0 531 99,176 228,574 278,141 426,872 173,894 1,207,189
Low Ruby ct 0 105 8,719 16,434 35,930 69,289 19,110 149,587
Corundum ct 0 76 6,000 9,449 56,581 86,622 27,738 186,465
Sapphire ct 0 654 60,828 123,042 196,466 123,242 46,902 551,134
Low Sapphire ct 0 0 0 0 507,857 326,961 227,654 1,062,472
-4.6mm ct 0 382 23,374 47,263 105,207 191,604 0 367,831
Fines & Dust ct 0 0 0 0 0 0 0 0
Total Recovery ct 0 1,958 242,939 484,818 1,261,290 | 1,344,657 | 564,666 3,900,328
Grade ct/t 0.00 0.11 2.45 277 4.88 1.90 117 2.24
Maninge Nice | Head Feed T 0 12,486 11,767 53,221 31,513 458 0 109,447
Primary Premium ct 6 19 47 293 207 25 0 596
(Amphibolite) - I~ py ot 46 29,915 43,559 51,856 202,832 26 0 348,233
Low Ruby ct 67 130,737 35,571 147,698 689,379 607 0 1,004,059
Corundum ct 263 96,120 26,971 466,246 880,089 257 0 1,469,945
Sapphire ct 0 1,096,316 | 197,994 1,413,108 | 2,551,809 | 142 0 5,259,369
Low Sapphire ct 0 0 0 0 489,004 537 0 489,541
-4.6mm ct 0 609,477 213,168 38,558 1,278,816 | 1,123 0 2,141,141
Fines & Dust ct 0 0 0 0 0 0 0 0
Total Recovery ct 382 1,982,583 | 517,308 2,117,759 | 6,092,135 | 2,717 0 10,712,884
Grade ct/t 0.00 158.78 43.96 39.79 193.32 5.93 0.00 97.88
Maninge Nice | Head Feed T 113 40,581 143,538 37,778 38,198 87,757 55,766 403,732
Secondary Premium ct 29 242 1,868 316 717 2,080 2,126 7,378
(GB) Ruby ct 51,671 402,821 389,380 128,179 166,669 18,875 70,912 1,228,504
Low Ruby ct 33,737 620,874 753,768 174,179 383,815 228,557 193,123 2,388,053
Corundum ct 71,228 902,332 932,332 92,744 669,598 552,682 138,053 3,358,970
Sapphire ct 0 1,382,499 | 4,184,082 | 718,763 2,199,005 | 427514 120,263 9,032,126
Low Sapphire ct 0 0 0 0 434,867 2,055,506 | 680,110 3,170,483
-4.6mm ct 0 634,195 610,808 443,162 2,404,952 | 901,356 0 4,994,473
Fines & Dust ct 0 0 0 0 0 0 0 0
Total Recovery ct 156,665 3,942,962 | 6,872,236 | 1,557,343 | 6,259,623 | 4,186,571 | 1,204,587 | 24,179,987
Grade ct/t 1,382.01 | 97.16 47.88 41.22 163.87 47.71 21.60 59.89
Glass Head Feed T 0 1,759 0 29,564 13,755 5,278 0 50,356
Secondary Premium ct 0 0 0 1,704 913 69 0 2,686
(GB) Ruby ot 0 1,568 0 5670 6,243 104 0 13,585
Low Ruby ct 0 3,382 0 565 2,311 684 0 6,942
Corundum ct 0 5,002 0 317 3,191 2,321 0 10,831
Sapphire ct 0 14,501 0 11,044 16,188 905 0 42,638
Low Sapphire ct 0 0 0 0 11,186 10,690 0 21,876
-4.6mm ct 0 11,788 0 3,928 2,794 1,132 0 19,642
Fines & Dust ct 0 0 0 0 0 0 0 0
Total Recovery ct 0 36,241 0 23,229 42,826 15,904 0 118,200
Grade ct/t 0.00 20.60 0.00 0.79 3.11 3.01 0.00 2.35
Other Head Feed T 21 5 5,790 2,988 722 1,273 14,547 25,345
Premium ct 8 33 224 63 121 111 187 746
Ruby ct 36,654 108,762 1,141 1,366 654 54,424 60,479 263,481
Low Ruby ct 36,045 224,352 1,019 1,546 679 105,888 148,354 517,883
Corundum ct 29,942 240,880 1,161 1,004 1,949 78,175 101,299 454,410
Sapphire ct 0 5,160 6,880 12,084 3,811 156,159 145,674 329,768
Low Sapphire ct 0 0 0 0 41,628 114,433 87,361 243,423
-4.6mm ct 0 3,937 8,868 1,660 23,915 2,693 0 41,072
Mixed Grades ct 31,639 105,294 11,283 6,250 0 0 0
Fines & Dust ct 0 2,948 0 0 0 0 0 2,948
Total Recovery ct 134,287 691,367 30,575 23,972 72,756 511,884 543,356 2,008,197
Grade ct/t 6,468.55 | 141,383.77 | 5.28 8.02 100.76 402.24 37.35 79.23
Total Head Feed T 134 72,635 260,148 298,589 342,675 801,786 551,915 2,327,882
Premium ct 43 504 46,980 62,432 83,065 122,351 71,683 387,057
Ruby ct 88,371 563,597 533,256 415,645 654,539 500,301 305,285 3,060,993
Low Ruby ct 69,849 979,450 799,077 340,422 1,112,113 | 405,026 360,587 4,066,523
Corundum ct 101,434 1,244,409 | 966,464 569,760 1,611,409 | 720,058 267,090 5,480,622
Sapphire ct 0 2,499,130 | 4,449,784 | 2,278,042 | 4,967,280 | 707,962 312,839 15,215,035
Low Sapphire ct 0 0 0 0 1,484,541 | 2,508,128 | 995,125 4,987,794
-4.6mm ct 0 1,259,779 | 856,217 534,571 3,815,684 | 1,097,909 | 0 7,564,159
Mixed Grades ct 31,639 105,294 11,283 6,250 0 0 0 154,466
Fines & Dust ct 0 2,948 0 0 0 0 0 2,948
Total Recovery ct 291,334 6,655,110 | 7,663,059 | 4,207,121 | 13,728,631 | 6,061,733 | 2,312,609 | 40,919,597
Grade ct/t 2,172.19 | 91.62 29.46 14.09 40.06 7.56 4.19 17.58
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Table 5-3: MRM: Historical Operating and Capital Expenditures
Julv1r CY2018
Lithology Units FY2013 | FY2014 | FY2015 | FY2016 | FY2017 Dewiy | Janei| Total
Augdl
Waste t 63,027 | 1,192,024 | 2,530,463 | 3,018,291 | 3,655,427 | 1,977,691 | 1,977,691 | 12,436,923
oOre t 26,654 408,620 | 438,927 | 510,429 | 743,150 | 499,099 | 499,099 | 2,626,879
Total t 89,680 | 1,600,643 | 2,969,389 | 3,528,719 | 4,398,577 | 2,476,790 | 2,476,790 | 15,063,798
Excavation
Head Feed t 13,226 158,211 | 325422 | 295153 | 553,916 |443,205.00 | 551,915 | 1,789,133
R ez%t\f‘é ry ct 1,858,944 | 6,476,502 | 8,373,321 | 10,269,649 | 8,785,482 | 2,354,884 | 2,312,609 | 38,118,872
Operating -
Expenses | (SMilion) -5.9 -10.9 -12.3 -39.9 -42 -25 -32.4 -85.62
Capital ($Million) -8.3 -5.9 -7.5

5.3 Mine Design and Method

The Montepuez mining operation broadly refers to 3 x main operating mining areas (Blocks):

1. Maninge Nice

2.  Mugloto

3. Glass

The Maninge Nice Blocks (Main and East) areas contain Primary (Amphibolites) and Secondary
(gravel bed) mineralisation whereas the Mugloto and Glass areas contain only Secondary
mineralisation (gravel bed). Mining production of the Glass area commenced in 2017, with
some bulk sampling having taken place prior to 2017. For the financial year - FY2017, MRM
achieved a mining production capacity of 4.4 Mt - total rock, with 743 kt ore mined from primary
and secondary mineralised zones. The achieved stripping ratio was 4.92. The site layout of the
main operating areas is shown in Figure 5-1.
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Figure 5-1: MRM Mining Areas
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The mining method comprises conventional open-pit operations: excavate, load and haul to in-
pit backfill, waste rock stockpile locations and stockpiles at the wash plant facility. Mining takes
place in 2 x 8 hour shifts and all equipment is owned by the mine (owner operated).

6Free digb techniques are employed for the major
possible in the amphibolite (primary mineralisation) where weathering is present. Based on the
logging of the primary mineralisation, the weathered zones were found to extend to a depth of
40 m. This assumes that no drilling and blasting will be required for the primary mineralisation.

The Maninge Nice and Mugloto mining areas are segregated into sub-areas based on the
secondary mineralisation extents derived from the auger drilling and exploration trial pitting.

Mining in Mugloto and Maninge Nice varies in depth between 5 m and 8 m. Waste mining is
undertaken in 2.5 m flitches. The flitch heights are reduced as the excavation approaches the
gravel bed horizon as directed by site geologists. Small equipment sizes allow for highly
selective mining, as shown in Figure 5-2.

Figure 5-2: Selective Mining at MRM under Geology supervision

Flitch heights vary between approximately 1.0 m to 2.5 m based on the geometry and thickness
of the gravel bed.

Boundary polygons have been used to constrain the extent of the mining based on geological
interpretation of the gravel bed and primary mineralisation extents. The CP notes this method
is appropriate to delineate the estimated volumes of ore and waste in the gravel bed mining
areas as the pits are shallow, negating any impacts which are typically associated with design
considerations such as slope angles and ramp access.

Waste stripping volumes for the primary mineralisation at Maninge Nice are based on a
preliminary pit shell, however, it is noted that the dip of the mineralisation is shallow enough to
allow access into the pit along the footwall. The ultimate pit for the primary ore in Maninge Nice
is at a depth of approximately 40 m.

5.3.1 Dilution calculation

A3Dfidi lution skindo was constructed with geol ogica
mineralised gravel bed or secondary mineralisation. The methodology assumes that due to

equipment size and potential variation in the geology, additional waste material will be mined

al ong with t he Qheaiutoh skiBwas cofsirustBddagcording to the following

rules.

For areas of GB <0.9 m thick:

1 the GB skin was manipulated to ensure a 1.5 m thickness;
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53.2

53.3

1 to achieve this, the total thickness of the gravel bed at any point was subtracted from 1.5
and half of this value added to the elevation of the hangingwall and subtracted from the
elevation of the footwall, respectively;

1 ifthe GB skin hanging wall extended above the topography, then the elevation at this point
was re-set to the elevation of the topography and the difference subtracted from the foot
wall level to maintain the 1.5 m thickness.

For areas of Gravel Bed >0.9 m thick:

1 0.3 m was added to the GB hanging wall and subtracted from the GB footwall to produce
the GB skin;

1 if the GB skin extended above the topography, then the elevation at this point was re-set
to the elevation of the topography and the following rules applied to the footwall:

o if the new total thickness (z of topography i z of GB skin footwall) is >1.5m then no
change was made to the elevation of the GB skin footwall; or

o if the new total thickness (z of topography i z of GB skin footwall) is <1.5 m then the
elevation of the FWL was changed to the elevation of the topography minus 1.5 m, in
order to maintain the 1.5 m thickness of the GB skin.

Owing to the application of historical factors to derive RoM grades, no additional dilution or
other grade adjustments factors are deemed necessary for the primary mineralisation.

Grade Control and Reconciliation

Grade control is practically constrained to visual inspection and mining of the mineralised zones
is only undertaken during daylight hours. Geologists on site direct the mechanical loader from
within the pit area to ensure that the gravel bed is mined correctly. Historical and current
practice in respect of reconciliation is to record production mined, washed and recovered basis
on a pit by pit basis. All material mined from a pit area is also stockpiled according to the
particular area (refer to Table 5-4). All ore material is re-handled when fed into the processing
plant.

Waste Rock Dumps

In the secondary mineralisation mining areas, waste stockpiles are used when opening a new
pit. The waste is ultimately used to backfill mined out areas.

Backfilling of the Maninge Nice pits is only possible in areas which do not overlie the primary
mineralisation and consequently external waste rock dumps will be required. No formal waste
dump strategy or design has been developed in this area as mining is focussed on secondary
material, which allows for in pit backfilling, as shown in the Mugloto Pit 3E in Figure 5-3.
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_ Backfilling of mined out area
&

Figure 5-3: Selective Mining at MRM under MRM Geology supervision

5.3.4 Stockpiles

A stockpiling strategy has been included in the M
in the gemstone grading distribution and the impacts of the wet season on productivity. The

stockpiling strategy provides more than six months of production stockpiled near the wash plant

facility. The total stocks on 31 August 2018 according to its origin are shown in Table 5-4.

Table 5-4: Stockpile totals on 31 August 2018
Area Mineralisatio  Classificatio Density Tonnage Grade Grade Grade Contained
n Type n Carats
(g/cm3) (kt) Premium Ruby (ct/t) LR+CO+S (ct,000)
Ruby (ct/t) P+4.6
(ctft)
Maning Stockpiles - Indicated 1.4 47 0.003 3.660 94.200 4,599,561
e Nice  Primary Mineral
Resources
Stockpile - Indicated 1.43 56 0.016 3.465 65.278 3,850,486
Secondary Mineral
Resources
Muglot  Stockpile - Indicated 1.4 437 0.323 1.102 2.200 1,583,941
o] Secondary Mineral
Resources
Glass Stockpile - Indicated 1.4 442 0.068 0.373 2.712 1,393,737
Secondary Mineral
Resources
Total Stockpiles Indicated 1 982 0.176 1.031 10.431 1,771,915

5.4 Economic Potential

Previously, a margin ranking assessment was undertaken across the Mugloto and Maninge

Nice areas to prove economic viability (2015 LoMp). In principle, a margin block ranking

analysis separates the operation into logically mineable blocks or polygons, each block is
assigned with <costs, revenues andaf fads sprcda cheda e da rmaar
applied to the blocks to test the viability of the blocks by calculating the associated block

margins. The blocks that retain higher margins across a variety of cut-off grades can then be

prioritised for scheduling, thereby potentially increasing NPV.
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Due to grade interpolation being reliant on historical mining grades, the resultant margin ranking
exercise provided limited results due to limited variability in planned grades. The previous
margin ranking assessment found that margins are largely influenced by the stripping ratio,
mineralisation thicknesses and mineralisation type. With the inclusion of additional mineralised
material in the 2018 LoMp, considerations for stripping ratio, thicknesses and mineralisation
type were the main drivers for the LoMp and economic potential. Ultimately economic potential
was tested in the financial model by taking cognisance of the following economic factors:

long term commaodity prices and macro-economics;
revenue based deductions include royalties, production taxes and auction fees;

operating expenditures; and

= =4 -a -2

modifying factors.

Long Term Commodity Prices and Macro-Economics: The CP notes thatthe Company6s
current reporting of sales revenue is derived from the auction results. The auction results are

classified into MRM gemstone grading categories which comprise Premium Ruby, Ruby, -

4.6 mm, Low Ruby, Corundum and Sapphire in order of decreasing value.

Analysis of commodity prices are normally based on historical price-demand-supply
assessment to establish a price relationship which in conjunction with forecast demand-supply
analysis is then used to generate a price profile. The short and longer term component of this
profile is then benchmarked against the consensus market forecast. In the case of gemstones,
and specifically the ruby sector, historical rough prices are difficult to source. Accordingly, the
CP has largely relied on the historical auction prices and benchmarked this against the current
long-term price forecast as suggested by Gemfields.

Revenue Deductions: Determination of recoverable revenue typically would require a
consideration for mineral processing recovery, royalties and selling charges. In this respect the
CP notes that no deduction is made for t y p i pcoaeksindgirecoveryo (grades estimates are
based on historical production), royalties (according to the Mozambique regulations) and a
direct selling charge for auction expenses are levied in relation to commaodity price.

Operating Expenditures: The CP has considered the operating expenditure forecasts as
assumed by MRM in its LoMp forecasts.

Modifying Factors: A dilution skin has been designed around the gravel bed mineralisation to
determine the diluted modelled tonnage and grade from an in situ to a RoM basis.

5.5 Production Scheduling

The current LoMp as outlined by MRM requires a ramp up from the 2018 annualised total rock

mining of 4.4 Mtpa total to 6.5 Mtpa by 2019, with ore mining from 749 ktpa to 1.5 Mtpa by

2019. The production schedule commences on 1 September 2019 and is depleted with survey

results from end of August 2018. The current LoMp production is projected to extend until 2033,

resulting in a life of mine of 16 years. The LoMp was optimised to mine
The physicals for each of the mining areas are summarised in Table 5-5. The production plan

with a 1 September 2018 start date is shown in Table 5-6 and is based on a Mineral Resource

estimate adjusted to exclude historical mining and trial mining and to include results from

exploration done since 2015. The LoMp production profile is shown in Figure 5-4.
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The mining sequence targets areas with lower stripping and high historical ruby recoveries at
the start of the schedule in an effort to improve project value. The wash plant feed includes
material that was in the stockpiles at the start of the LoMp. The LoMp targeted a stockpile total
of 6 months.

LoM Mining Production
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Figure 5-4: LoM Production profile
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Table 5-5: MRM: Life of Mine Physicals by Mining Area

MRM Total LoMp from FY2018 to FY 2054

MRM total production Ore kt 20,647
Waste kt 71,767
Total kt 92,415

Maninge nice primary ore production (MN) Total Ore kt 1,084
Total Waste kt 1,972
Total rock Handling kt 3,056
Average Strip ratio (t:t) | 1.82

Mugloto secondary ore production (GB1) Total Ore kt 12,622
Total Waste kt 50,183
Total Rock Handling kt 62,805
Average Strip ratio (t:t) | 3.98

Glass Secondary ore production (GB2) Total Ore kt 6,472
Total Waste kt 18,217
Total rock Handling kt 24,689
Average Strip ratio (tt) | 2.81

Maninge nice secondary ore production (GB3) Total Ore kt 470
Total Waste kt 1,395
Total Rock Handling kt 1,865
Average Strip ratio (tt) | 2.97

Processing summary Wash plant head feed kt 21,629
Carats produced ket 197,015
Maninge nice - Secondary kt 526
Mugloto - Secondary kt 13,059
Maninge nice - Primary kt 1,131
Glass - Secondary kt 6,914

Production split Premium ket | 3,908
Ruby ket | 19,691
Low Ruby ket | 12,752
Corundum ket | 13,331
Sapphire ket | 97,358
-4.6 ket 49,974
Total ket | 197,015
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Table 5-6: MRM Life of Mine Plan: 2018 to 2033
MRM Year-wise Summary FY2018 | FY2019 | FY2020 | FY2021 | FY2022 | FY2023 | FY2024 | FY2025 | FY2026 | FY2027 | FY2028 | FY2029 | FY2030 | FY2031 | FY2032 | FY2033 | Total
Ore Kkt | 366 1,400 |1,504 |1,500 |[1,500 |1,500 |1,504 |1,500 |1,500 |1,500 |1,504 |1,500 |1,500 |1,500 |872 0 20,647
In-house rock handling Waste kt | 1,669 |4,993 |5007 |4,993 |4,993 |4,993 |5007 |4,993 |4,993 |4,993 |5007 |4,993 |4,993 |4,993 |5007 |139 71,767
Total kt |2,035 |6,393 |6511 |6,493 |6493 |6/493 |6511 |6,493 |6/493 |6493 |6511 |6493 |6493 |6/493 |5879 |139 92,415
Average Strip ratio 46 36 33 33 33 33 33 33 33 33 33 33 33 33 5.7 0.0 35
Wash plant head feed | kt | 366 1,400 |1,504 |1,500 |[1,500 |1,500 |1,504 |1,500 |1,500 |1,500 |1,504 |1,500 |1,500 |1,500 |1,504 |350 21,629
Processing summary Carats produced ket | 9,194 2,831 2,912 4,541 24,969 |34,865 |34,399 |34,955 (19,953 |4,671 4,585 5,043 4,937 4,353 3,901 907 197,015
Weighted average grade | ctit| 25.1 | 2.0 1.9 3.0 166 |23.2 |22.9 |[233 |133 |31 3.0 3.4 33 2.9 26 26 9.1
Total Ore kt | 119 454 488 486 360 369 384 383 1,205 |1,500 |1,504 |1,500 |1,500 |1,500 |872 0 12,622
'F‘)"r‘(‘)%'&‘;i ;f““da’y ore Total Waste Kkt | 834 2,497 |2,5503 |2,497 |1,899 |2,174 |2,306 |2,300 |3,234 |4,806 |5007 |4,993 |4,993 |4,993 |5007 |139 50,183
Total Rock Handling Kkt |953 2,951 [2,991 (2983 [2259 [25543 [2690 |2683 4,439 [6306 |6511 |6,493 |6,493 6493 |5879 |139 62,805
Wash Plant Head Feed |kt | 132 700 666 486 360 369 384 383 669 1,053 |1,504 |1,500 |1,500 |1,500 |1,504 | 350 13,059
Mugloto Processing summary Average grade ct/t|3.31 2.45 214 4.02 3.19 351 2.89 3.45 3.26 3.16 3.05 3.36 3.29 2.90 2.59 2.59 3.04
Carats Produced ket | 435 1,716 |1423 |1957 |1,045 |1295 |1,110 |1,322 |2,180 |3,327 |4585 |5043 |4,937 |45353 3,901 |907 39,635
] _ Total Ore kt |0 0 0 0 301 79 0 0 0 0 0 0 0 0 0 0 470
";"ri’yﬂgﬁonéce secondary ore Total Waste kt |0 0 0 0 1122 |273 0 0 0 0 0 0 0 0 0 0 1,395
Total Rock Handling kt |0 0 0 0 1513 |352 0 0 0 0 0 0 0 0 0 0 1,865
S Wash Plant Head Feed |kt |56 0 0 0 301 79 0 0 0 0 0 0 0 0 0 0 526
ga’““g' Nice Secondry Average grade cut| 69 0 0 0 56 50 0 0 0 0 0 0 0 0 0 0 56.57
rocessing summary
Carats Produced ket [3.862 |0 0 0 21,928 (3,954 |0 0 0 0 0 0 0 0 0 0 29,744
] _ ] Total Ore kt |0 0 0 0 0 284 320 319 161 0 0 0 0 0 0 0 1,084
";"ri’yﬂgﬁonéce primary ore Total Waste kt |0 0 0 0 73 372 394 393 553 187 0 0 0 0 0 0 1,972
Total rock Handling kt |0 0 0 0 73 656 714 712 714 187 0 0 0 0 0 0 3,056
- _ Wash plant head feed | kt |47 0 0 0 0 284 320 319 161 0 0 0 0 0 0 0 1,131
';"a”'“g' Nice Primary Average grade cut | 98 0 0 0 0 98 98 98 98 0 0 0 0 0 0 0 97.88
rocessing summary
Carats produced ket | 4,602 |0 0 0 0 27,794 | 31,320 | 31,234 |15,759 |0 0 0 0 0 0 0 110,709
Total Ore kt | 247 946 1,016 |1,013 |749 768 800 798 134 0 0 0 0 0 0 0 6,472
Glass Secondary ore production | Total Waste kt | 834 2,497 2,503 2,497 1,899 2,174 2,306 2,300 1,206 0 0 0 0 0 0 0 18,217
Total rock Handling kt |1,082 |3442 |[3520 |3510 |2648 |2942 |3,106 |3,098 |1,340 |0 0 0 0 0 0 0 24,689
_ Wash plant head feed | kt | 132 700 838 1,013 | 749 768 800 798 669 447 0 0 0 0 0 0 6,914
gfﬁ;;‘;ﬂ’”dafy Processing  ['z\erage grade ctt| 2.2 16 18 26 25 2.4 25 30 30 30 0.0 0.0 0.0 00 0.0 0.0 2.45
Carats produced ket | 295 1115 |1489 |2584 |1,895 |1,822 |1,969 |2,398 |2014 |1,344 |0 0 0 0 0 0 16,927
Opening balance Kkt | 982 982 982 982 982 982 982 982 982 982 982 982 982 982 982 350
_ Mine production kt | 366 1,400 |1504 |1500 |1,500 |1,500 |1,504 |1,500 |1,500 |1,500 |1,504 |1,500 |1,500 |1,500 |872 0
Ore Stock reconciliation -
Wash plant processing | kt |-366  |-1,400 |-1,504 |[-1,500 |[-1,500 |-1,500 |-1,504 |-1,500 |-1,500 |[-1,500 [-1,504 [-1,500 [-1,500 [-1,500 |-1,504 |-350
Closing balance Kkt | 982 982 982 982 982 982 982 982 982 982 982 982 982 982 350 0
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5.6 Equipment Selection

MRM has established the LoM equipment selection and associated equipping schedule (Table
5-7) based on the assumed operating conditions and production schedules as developed for
the MRM LoMp. The mining operation accounts for all mobile equipment necessary to facilitate
load and haul and all ancillary equipment required to maintain the mining operations, haul roads
and waste rock dumps.

All material movement is undertaken by an MRM owner operated fleet.

The primary excavators selected are CAT336D hydra
waste mining and TATA 2523 tipper trucks for ore mining. These units are also supported by

CAT 950H wheel loaders, CAT D7R and D9R track dozers and CAT 140H graders. Equipment

replacement cycles have been estimated at 18,000 engine hours for all the primary equipment

excluding the TATA 2523 trucks which are estimated at 10,000 engine hours. The CP notes

that the equipment fleet sizes and type are compatible with the estimated production schedule

tonnage and haulage distances.

Table 5-7: Equipment Fleet Size
2016-17 2017-18 2019-33
() *) (G
Excavator CAT 330D 3 0
Excavator CAT 336D 6 1 15
ADT CAT 725 9 0
ADT CAT 730C 16 21 38
Tipper TATA 2523 26 34 50
Wheel loader CAT 950H 5 6 9
TLB CAT 428E 2 2 2
Dozer CAT D7R 1 1 1
Dozer CAT D9R 2 2 2
Grader CAT 140H 1 1 1
Diesel Browser 2 0 2
Water Browser 4 3 4
Staff Bus 5 2 2
Tractor 2 1 1
LMV 53 10 10
Drilling Machine 3 0 1
Total 140 117 138

5.7 Mineral Reserves
5.7.1 Introduction

The CP has estimated Mineral Reserves in accordance with the SAMREC Code (2016). The
level of study is based on the ongoing Life of Mine plan. Details are provided in the following
subsections.
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5.7.2 Modifying Factors
The Modifying Factors applicable to the derivation of reserves comprise estimates for the
selective mining unit. The Modifying Factors considered by the CP to be appropriate for the
secondary mineralisation is based on the greater of:
1. 0.3 mdilution skin to both the roof and floor contacts; or
2. aminimum total thickness of 1.5 m. The diluting grade density has been assumed at 2.01
t/m3. Owing to the application of historical factors to derive RoM grades, no additional
dilution or other grade adjustments factors are deemed necessary for the primary
mineralisation.
Grade capping has been applied to the Mugloto secondary mineralisation to limit the grade of
the higher value gemstones based on historically mined averages. Where historically achieved
percentage, split showed an average split above 8% of premium ruby, this was capped at 8%.
Since revenue was found to be very sensitive to the premium ruby grades and quality split, this
capping was employed historically to ensure that revenue is not overstated.
Due to the nature in which dilution was modelled, namely that a dilution skin was applied around
the modelled resource, no mining losses was applied for the secondary material. Due to the
scheduling software conversion to consolidated 50m blocks, a small but negligible gain was
realised for the secondary material. A small mining loss was implied in the modelling of the
primary material, which was not subjected to a dilution skin methodology. The implied losses
are shown for transparency, but the CP considers it immaterial.
Table 5-8: MRM: Resource to Reserve variance
Mineralisation Classification  Total Resource Total Reserve Losses Implied (%)
Tyoe Model Tonnes Tonnes (kt)
(kt)
Primary Indicated 1,147 1,131 -1.39%
Secondary Indicated 20,435 20,498 0.31%
5.7.3 Ruby Prices
Table 5-9 summarises the average prices per carat applied in the financial model. In respect
of the commaodity price, the CP has not undertaken a detailed price analysis, but has reviewed
the average prices received from all auctions to date and in discussion with the Company has
adopted conservative prices that are lower than actual prices received in auctions to date.
Further justification to these prices is provided in Section 10.
Table 5-9: Commodity Prices Applied
Total Sales (USD/ct) 17.23
Premium (USD/ct) 800.00
Ruby (USD/ct) 25.00
Low Ruby (USD/ct) 1.00
-4.6 mm (USD/ct) 2.00
Corundum (USD/ct) 0.10
Sapphire (USD/ct) 0.03
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5.7.4 Mineral Reserve Statement

The CP can confirm that the Mineral Reserve statements presented in Table 5-10 have been
derived from the Mineral Resource model updated by SRK. The CP confirms that no Inferred
Mineral Resources have been converted to Mineral Reserves and notes that the Mineral
Resource statements reported above are inclusive of the Mineral Resources used to generate
the Mineral Reserves.

The CP has estimated Mineral Reserves in accordance with the SAMREC Code (2016). As at
31 August 2018, the CP notes that the Montepuez ruby deposit has Mineral Reserves, as
presented in accordance with the SAMREC Code (2016), of 1,131 kt of primary material grading
at 97.88 ct/t ruby and 20,498 kt of secondary material grading at 4.21 ct/t ruby. Economic
potential associated with the Reserve statement is discussed in Section 5.4 and the economic
viability analysis is discussed in Section 12.

Table 5-10: MRM Mineral Reserve Statement, as at 31 August 2018, for the Montepuez
Ruby Deposit

Classification Mineralisation Tonnage Premium Ruby Ruby LR+CO+SP+4.6 Grade Contained Carats
Type (Ktary) (ct/t) (ct/t) (ct/t) (ct/t) (ct, 000)

Probable
Maninge Nice Primary 1,131 0.003 3.66 94.22 97.88 110,709
Secondary 526 0.013 2.85 53.71 56.57 29,744
Mugloto Primary
Secondary 13,059 0.270 0.92 1.84 3.04 39,635
Glass Primary
Secondary 6,914 0.053 0.29 2.10 2.45 16,927
Total 21,629 0.18 0.91 8.02 9.11 197,015
Probable
Note:

1 The average value of the ruby and corundum, as reported in the Mineral Reserve Statement is USD17.23 /ct

2 Mineral Resource grades are quoted with a bottom cut-off stone size of 1.6mm

3 No Proved Reserves have been declared

SRK authored the 2015 Ore Reserve Statement (prepared under the JORC standard). The
Mineral Reserve reconciliation since 2015 is shown in Table 5-11. With additional geological
information available, and changes in the geological modelling methodology the table shows
material that was added to and removed from the reserve since 2015.

Table 5-11: MRM Mineral Reserve Reconciliation, as at 31 August 2018, for the
Montepuez Ruby Deposit

Classification Mineralisation July 2015 Mined July Reserve 31 August 2018
Reserve 2015 to Aug Added/Removed Reserve (Probable)
(Probable) 2018 July 2015 to
(Probable) Aug 2018
(Probable)
Type (Ktary) (Ktary) (Ktary) (Ktary)
Maninge Nice  Primary 2,199 153 -915 1,131
Secondary 1,837 415 -897 526
Mugloto Primary
Secondary 23,514 1,997 -8,458 13,059
Glass Primary
Secondary 545 7,459 6,914
27,550 3,109 -2,811 21,629
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The Competent Person (CP) with overall responsibility for reporting of Mineral Reserves is Mr
Michael Beare CEng BEng ACSM MIMMM, a Corporate Consultant (Mining Engineering) with
SRK. Mr Beare has 25 miairgrindutry and has heee exeresively
involved in the reporting of Mineral Reserves on various diamond and gemstone projects during
his career to date. Mr. Beare was assisted in the mining technical evaluation by Mr. Hanno
Buys Pr.Eng MEng MSAIMM, a Senior Consultant (Mining Engineering).

5.8 Conclusions

Based upon the work undertaken to date, the CP concludes the following:

1  Overall, the Mine history has shown evidence of profitability and economic viability since
inception in 2013.

1 The LoMp considered for economic viability, from 2018 to 2033 mines an average of
6.5 Mtpa at a stripping ratio of 3.5. The LoM for MRM is 16 years from September 2018.

1  The mine will keep at least six months of ore on a RoM stockpile to mitigate the effect of
the variability of the gravel beds in terms of gemstone distribution.

I  The capping applied to the grade modelling component of the Reserve estimation will
require further verification on an on-going basis from the results of on-going mining.

1  There may be further scope to optimise mining costs through more detailed mine planning
and scheduling.

1  Whereas the LoMp presents ruby production forecasts based on an Mineral Reserve, the
CP recognises the nature of gemstone deposits and variability of ruby grades associated.

I  The gravel mining operation at the Mine is a shallow, efficient, low-cost free dig mining
operation which is not expected to present any major technical or logistical challenges in
the future.

5.9 Recommendations

Based upon the work undertaken to date, the CP recommends the following:

1  More accurate mine scheduling and planning is recommended to optimise costs and
equipment optimisation. The physical and lateral extents of the area of mineralisation will
imply a variation in tipper trucks for the transported ore to the ROM stockpiles in the future.

1 Itis recommended that return journeys of tipper trucks are utilised to back-haul waste from
the waste stockpiles to the pits.

1  The projected prices and volumes for the sale of ruby products from the Mine are verified
on an ongoing basis to update the financial projections in the LoMp.

1 It is recommended that Reserve estimates are calibrated on an ongoing basis by
comparing the results of mined pits against the estimates of in situ tonnage from the auger
drilling and pitting.
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6 WASTE MANAGEMENT

6.1 Introduction

An SRK Process Engineer and Mining Engineer visited site during October 2017 and discussed
the waste management strategies in place at the MRM operations. Waste is considered to
include both:

1  overburden waste rock from mining; and

1  coarse rejects and sludge, being the fine tailings from the wash plant.

As described in the Mining Section of this report, the operation consists of conventional open
pit mining (excavate, load and haul) focussed on three main operating areas: Mugloto, Maninge
Nice and Glass. Stripped material intended for plant feed is currently stored in a series of
stockpiles located immediately adjacent to the wash plant. Feed stockpiles are surveyed on a
monthly basis for inventory purposes.

A significant volume of waste material is currently generated from mining operations. This
material is dumped in a series of designated waste stockpiles close to the respective open pit
locations.

6.2 Sludge Management Guidelines

MRM implements a number of surface water management sediment control features such as
perimeter interception ditches and silt traps installed around any of the haul feed or waste
stockpile areas. This is to control the amount of silt entering local water courses.

AninternalMRM r ef erence document entitled 6Sludge Mana
MRM sludge management strategy. This can be summarised as follows:

ensure that sludge is stored in an environmentally safe manner;
the designated area for storing sludge from the current wash plant is Glass A Pit 1;
retain any information regarding the generation, storage and treatment of sludge;

vehicles carrying sludge will be kept clean and maintained; and

= =2 A -a -2

sludge storage areas will be secured to prevent over spilling.

The CP notes that these guidelines do not include specific provisions for wash plant fines and
coarse rejects, but provides a general commentary

6.3 Current Wash Plant Waste Streams

As discussed in Section 7.3, MRM currently operates a wash plant and dense medium
separation (DMS) plant at a feed rate of up to 200 tph. A process flow diagram which
summarises the waste streams associated with the wash plant is included in Figure 7-1. Four
waste streams are generated from the wash plant:

1) Stream 1: +25 mm coarse reject material: washed gravel/cobbles generated from the wet
screening process; production rate for this stream is approximately 26 tph. The drained
solids contain less than 5 % moisture by weight.
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2) Stream 2: -25 mm +1.6 mm DMS rejects up to 83 tph. The drained solids contain less
than 5 % moisture by weight.

3) Stream 3:-1.6 mm +75 um: gravel, sand and silt material generated from the de-grit screen
at up to 62 tph. The drained solids contain less than 5 % moisture by weight.

4) Stream 4: -75 um (tailings): silt and clay fines, generated from the de-gritting and
classification of the scrubber feed screen and the washing screen underflow streams in
the wash plant. This material, silt and clay fines, is generated at a rate of up to 30 tph and
is thickened using flocculant and pumped as a thick slurry to tailings paddocks where
further dewatering and natural drying occurs.

The coarse +25 mm material (stream 1) is currently stockpiled for future evaluation.

The coarse DMS rejects and waste material generated from streams 2 and 3 above are
collected from the respective stockpiles and loaded onto haul trucks for transport back to the
waste stockpiles adjacent to each pit, to be used as backfill material when mining operations
permit.

The collected silt and sand tailings fractions (stream 4) will be periodically cleaned from the
ponds by excavator and trucked to open pit areas for disposal. Any tailings supernatant water
is collected via channels and pumped back to the plant for reuse.

A waste management plan for this material has been developed by MRM which includes
progressively backfilling open pit voids as part of the on-going mining activities.

6.4 Conclusions

Based upon the review of the information available related to waste management at the current

operations and for the proposed expansion, the CP has made the following conclusions:

1  During the wet season, significant volumes of surface run-off will flow into the proposed
settling ponds, making regular clearance problematic. This could result in discharge of
tailings slurry into the holding pond structure if not adequately managed.

I  The current coarse waste management strategy assumes that the majority of waste
generated will be backfilled in redundant open pit areas. The CP notes that this is not
likely to be feasible due to bulking of the coarse reject material post processing and
trucking to the disposal zones. Swell factors of between 30 to 40% should be considered
during volumetric calculations going forward.

6.5 Recommendations

Based upon a review of the information available related to waste management at the current

operations and for the proposed expansion, the CP makes the following comments and

recommendations:

1 The CP recommends that a stockpile management plan is put in place, so that deposition
of coarse reject material generated from the wash plant is appropriately scheduled and
optimised. Appropriate surface water management and sediment control features such as
perimeter ditches and silt traps can be installed around waste storage areas.
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7.2

1 A progressive rehabilitation plan should be put in place for all the open pit areas, which
takes into account extraction scheduling for each phase. Care should be taken to ensure
that coarse reject material is deposited in zones which do not sterilise potential future
reserves.

1  Overall, anintegrated coarse reject and tailings waste management strategy for the current
operation should be prepared.

MINERAL PROCESSING

Introduction

The processing of ores from the MRM deposits is relatively straight forward and involves
standard industry proven mineral processing methods and equipment to recover rubies and
associated semi-precious gemstones.

Initially, a small, temporary, 83 tph, process plant was set up at the site for large scale sample
treatment to assess the precious gemstone content and quality of the different deposits. This
plant was also used to assess the processing characteristics of the ore in terms of clay and
moisture content, the amount and size of contained gravel and gemstone and the performance
of different items of equipment. The preliminary flow sheet was based on the test work
performed at Mintek, South Africa.

Following initial operation of the 83 tph plant MRM contracted ADP in South Africa to design
and construct a new, permanent process plant including a wash plant rated for 200 tph fresh
feed and a DMS plant, rated for 83 tph. The plant design was based on test work and the
operating experience from the smaller temporary plant. The new plant includes some of the
larger equipment from the original plant and new equipment. The wash plant flowsheet
incorporates wet scrubber screening to remove -1.6 mm solids followed by a log washer to
breakdown clay balls followed by double deck, wet screening at 25 and 1.6 mm to remove
further fines and a coarse +25 mm stone fraction. The drained -25 mm +1.6 mm fraction is
further processed in the DMS plant. The lighter fraction from the DMS is rejects and the heavy
fraction, containing the precious stones, is drained and collected in a secure vessel for daily
transfer to the recovery house for further processing by hand. The -1.6 mm fraction from the
scrubber screen and the -1.6 mm fraction from the wet screen prior to the DMS are pumped to
the tailings circuit where grit is removed using a hydrocyclone prior to thickening to produce a
tailings slurry. Flocculant is used to aid thickening.

The tailings slurry is pumped to settling paddocks in worked out pits where it consolidates and
dries prior to transfer to permanent storage in old workings. The coarse grit and the DMS
rejects are removed to waste. The coarse +25 mm fraction is stockpiled.

Laboratory Test work

Laboratory test work has been performed by two laboratories: Mintek, Randburg, South Africa
and Council of Scientific and Industrial Research - Institute of Minerals and Materials
Technology (IMMT), Odisha, India. SGS performed some settling tests on fine material and
limited sorting tests were performed on both ore and concentrates by TOMRA and the suppliers
of the Minex sorters.
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7.2.1 Mintek Test work

Mintek performed test work for a metallurgical scoping study on the Montepuez ruby deposit.
Four samples were received; a mineralized amphibolite, a coarse +1.6 mm gravel sample,
together with a barren rock and a soil sample.

The test work was conducted in two phases. Phase 1 involved sample characterisation tests,
scrubbing tests to evaluate breaking up the clayey material and gravity concentration tests
including Heavy Liquid Separation (HLS) and Mineral Density Separation (MDS) or jigging test
work on the coarser +1 mm fraction and Shaking Table test work on the finer -1 mm fraction.
Mineralogical evaluation was performed using X-ray Diffraction (XRD) analyses. In Phase 2,
two samples, gravel and amphibolite, were used; 2 kg samples of ruby/corundum were added
to the each of the two samples and HLS test work performed.

The test work showed that the amphibolite sample contained significant amounts of clay and
the intense scrubbing was required to break-up the clay bound particles. The HLS results
showed that it was possible to beneficiate the corundum minerals by gravity techniques. The
bulk of the material was rejected as waste; at a low-cut density of 2.8, as there were visually no
corundum pieces at this cut density. The majority of the corundum reported at high specific
gravity (SG) of 3.7 to 4.0. Mineralogical test work also showed the ruby/corundum is liberated
at high densities and the relatively small amount lost to the waste was found to be attributed to
entrainment, where corundum is present as fine liberated particles in a much coarser low SG
sample, as well as some particles finely inter-grown with gangue.

The metallurgical scoping study considered three options: jigging, DMS, and a combination of
primary jigging followed by DMS. The DMS option could treat the de-slimed feed material whilst
jigging could be used as a pre-concentration step on the de-slimed feed prior to DMS of the jig
concentrate. Efficient jigging can only be performed on closely sized fractions, which means
that the feed would have to be classified and treated in a number of parallel jig circuits. In
addition, the efficiency of separation of a jig may result in some lost gemstones in the rejected
material.

The CP notes that jigs were used in the temporary 83 tph plant and DMS was used in the new
200 tph plant.

7.2.2 IMMT Test work

The IMMT test work was performed in 2014 on a gravel sample designated MRM-010. The

sample was nominally -25 mm. The dso of the sample was 13.8 mm and dso was 4.0 mm. ltis

noted that 85% was coarser than 1 mm and the balance contained material down to sub-micron

sizes. HLS, performed on 12 size fractions between 20 mm and 45¢& m, at an SG of
demonstrated that the heavier particles, including the gemstones, could be easily concentrated

into the sinks fraction. The overall mass yield of the sinks fraction was 2.0%. The efficiency of
gemstone recovery was not determined. Gravity test work using a number of different pieces

of equipment indicated that the separation could be achieved on +1 mm material using jigging.

The mass yield from the jig was around 4.0%.
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7.2.3

7.2.4

7.3

7.3.1

SGS Settling Tests

SGS performed laboratory setting tests on three samples from the MRM. The samples were
Maninge Nice Amphibolite, Maninge Nice Gravel Bed and Mugloto Gravel Bed. The tests were
performed on the -63 £ nfraction. The results are presented in Table 7-1. The underflow solids
were all less than 40% w/w solids and lime was required to achieve acceptable overflow clarity.

Table 7-1: Typical settling test results

Feed Flocculant Calculf?ted . »
solids dosage underflow Lime addition

density for O/F clarity
% wiw g/tonne %lw/w

Maninge Nice Amphibolite 7.5 33 30.7 Y
Maninge Nice Gravel Bed 10 50 38.0 Y
Mugloto Gravel Bed 10 40 37.3 Y

Sorting Tests

Limited sorting tests have been performed for both ore and concentrates. Tests have been
performed at the TOMRA test facility in Wedel, Germany and in Leuven, Belgium. In addition,
optical sorting has been evaluated by Binder+Co AG suppliers of the Minexx sorters. In both
cases, the testing indicated that automatic sorting of the gemstones from the ore or from pre-
concentrated material was feasible and warranted further evaluation. Further testwork has
been performed and has been used for the design of a new sort house.

Processing Facilities

New 200 tph Wash Plant and DMS

The temporary 83 tph plant has been dismantled. The log washer and the wash screen from
the old plant has been installed as part of the circuit in the new wash plant. The flowsheet with
design mass balance is shown schematically in Figure 7-1.

The new plant incorporates a scrubber and a DMS plant. The scrubber unit has been designed
to process up to 200 tph of fresh feed. The mass balance varies significantly depending on the
ore source and consequently equipment has been sized taking in to account relatively large
variations. The DMS module has been designed to process 83 tph of -25 mm +1.6 mm sized
feed from the wash plant.

Process Description

Large run of mine stockpiles, reported to be in excess of 700 kt, are maintained ahead of the
plant. The stockpiles are segregated by pit designation and in-pit location. Ore can be fed to
the plant either from these stockpiles or directly from the pits. The stockpiles are controlled by
geology/mining.

Plant feed is loaded in to the feed hopper by a Front End Loader (FEL). The amount of wet
feed is measured by a calibrated sensor in the FEL bucket and is recorded automatically. A
static grizzly removes any oversize stone or large pieces of clay and the feed is washed in to
the scrubber screen feed box by a manually controlled high pressure monitor spray. The
oversize from the feed grizzly is collected and periodically broken up and re-fed in to the feed
hopper.
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The slurried feed gravitates in to the scrubber screen and further water sprays remove
nominally minus 1.6 mm material. The scrubber screen discharges on to a double deck screen,
the upper deck removes the coarse stones and the lower deck the -2 mm particles in a slurry.

The wet solids from both screen decks are conveyed to the log washer feed. The -2 mm
material from both the scrubber screen and the discharge screen is pumped to the tailings
circuit.

The log washer is required to breakup clay balls which bind finer particles together, potentially
containing gemstones. Water is added and the resulting slurry discharges on to another double
deck washing screen. This screen removes +25 mm stones to a stockpile and minus 1.6 mm
solids as a slurry. The -25 mm + 1.6 mm washed solids are collected and conveyed to the DMS
plant feed hopper. The removal of clay is very important as it will impair the operation of the
DMS plant and affect the separation efficiency. The coarse stone from the wash screen may
contain some clay balls and consequently is stockpiled for further treatment at a later date. A
small amount of coarse stone is added to the feed to assist in breaking up clay balls in the
scrubber screen.

The drained -25 mm +1.6 mm fraction is further processed in the DMS plant. This plant utilises
ferro-silicon (FeSi) for the dense media. The plant incorporates feed screening, feed/media
mixing, two dense media cyclones together with the cyclone feed pumps, a dense media
handling circuit incorporating magnetic separator for recovery and densification of the FeSi and
a split drain and rinse screen for removal of the FeSi media and washing of both the concentrate
(heavy fraction) and the reject (lighter fraction). Washing of the both products is essential to
minimise the loss of the FeSi from the circuit. The plant incorporates instrumentation to control
the density set points to ensure efficient separation of the concentrate, including the gemstones,
from the lighter rejects. The lighter fraction from the DMS is rejects and are discarded to dump
and the heavy fraction, containing the precious stones, is drained and collected in a secure
vessel for daily transfer to the recovery house for further processing by hand.

The -1.6mm fraction from the scrubber screen and the -1.6mm fraction from the wet screen
prior to the DMS are pumped to the tailings circuit where grit is removed using a hydrocyclone
prior to thickening to produce a tailings slurry. Flocculant is used to aid thickening.

The tailings slurry is pumped to settling paddocks in worked out pits where it consolidates and
dries prior to transfer to permanent storage in old workings. The coarse grit and the DMS
rejects are removed to waste.

The layout of the plant is shown in the photograph in Figure 7-2. The scrubber screen, log
washer and wash screen, DMS plant and the tailings degrit and thickener are labelled for clarity.

Pictures of the wash plant scrubber and the DMS plant are shown in Figure 7-3 to Figure 7-5.
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Figure 7-1: Plant flow sheet
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