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EXECUTIVE SUMMARY
A COMPETENT PERSONS REPORT FOR THE KAGEM EMERALD
AND BERYL MINE, ZAMBIA AND THE MONTEPUEZ RUBY AND
CORUNDUM MINE, MOZAMBIQUE

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 by Gemfields

Group Limited (AGGLroeioraffiGermfalesiodsrodf,erhreed t o as
AClIient o) to undertake an updat EPRyffor thehkmgelo mpet en
emerald and beryl mine in Zambia( k n o wn a s , aiidtte ylentegugz ruby and corundum

mine in Mozambique (knownast he Mont epuez RubyPréiouslg SRKchas A MRMO )
produced CPR documents for these assets separately, but for this update, this document

covers both assets. The previous CPR documents were produced for Gemfields plc, which

was a London listed entity. The operating company for the two assets has remained the same
throughout SRKOG6s involvement with the assets.

SRK has been requested to limit the CPR to the Kagem and MRM assets. Kagem Mining Ltd
is the Kagem mine operator and Montepuez Ruby Mining Limitada is the MRM mine operator.
Both operating companies are 75% owned by Gemfields. A summary table for the relevant
assets are included in Table ES1.

Table ES 1: Summary Table of Assets

Licence

Asset  Holder Interest  Licence Expiry Date Area . Start of
2 roduction

(km?)
Kagem Kagem Mining Ltd  75% 26 April 2045 42.37 1 November 2007
MRM Montepuez Ruby 75% 11 November 2036 349 1 November 2012

Mining Limitada

This CPR has been prepared to support the reporting of Mineral Resources and Ore Reserve
estimates in accordance with the Australasian Code for Reporting of Exploration Results,
Mineral Resources and Ore Reserves (the JORC Code or JORC), 2012 Edition. SRK
understands that the CPR forms part of the requirements for a dual-listing on AIM, as the
document will be prepared for material assets of the Company, and will be reproduced, in full
and without adjust ment on t he Companynbthe websit
announcement to be made by the Company (the ARul e

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

ol Wales, United Kingdom. Asia

& SRK Consulting (UK) Limited Reg No 01575403 (England and Wales) Australia
European Ously Assurancs | UKAS Europe
Sy North America

South America


http://www.srk.com/
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1.2

2.1
211

Project Description

The Kagem emerald and beryl mine (AKagemo)
Province, Zambia, approximately 260 km north of Lusaka, the capital city of Zambia. The site
is some 31 km south-southwest of the Copperbelt town of Kitwe and the licence is bisected by
the administrative boundary between Ndola Rural District and Luanshya District. The site is
accessed along a combination of national (10 km south of Kitwe to Fisenge along the M4) and
local (22 km) southwest towards the settlement of Sempala, a total travelled distance of 32 km.
Sempala has a population of some 1,225 within a 7 km radius and is located in the northernmost
corner of the licence area. The Company also holds additional licences in the region, but these
do not form part of this CPR.

The Montepuez ruby and corundum mine (fAMRMO)

eastern Mozambique, approximately 170 km west of Pemba. 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. 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.

KAGEM EMERALD AND BERYL MINE
Geology

Deposit Geology

The Kagem emerald and beryl mine, which comprises three separate deposits, namely Chama,

S

Situ

i's | c

Libwente and Fibolelei s si tuated in the Ndola Rur al Emer al d |

the Kafubu area of the Copperbelt Province of Zambia. The currently defined emerald and

beryl deposits of the mine are hosted by talccmagneti te schists (ATMSO)

Supergroup. Broadly, the stratigraphy of the Chama deposit can be described (from bottom to

top) in terms of footwal/l mi ca schist, -mivaer |

schist of the Muva Supergroup. The whole sequence is intruded by steeply dipping discordant

and locally concordant quartz-f el dspar pegmatite ( Admdine)veind.y k e s

Although there are local differences in the average thickness of individual units, the stratigraphic
sequences at both Fibolele and Libwente are largely similar to that described for Chama. That
said, some key distinctions exist, most notably at Fibolele, where the AMP horizon in the
hangingwall of the TMS unit is absent.

The Chama, Libwente and Fibolele deposits form part of a semi-regional scale tight-isoclinal
fold system, which trends northeast or east-northeast, ranging in dip from near flat-lying to up
to 60° to the southeast or south-southeast, and is locally offset by a series of predominantly
north-northwest striking structures. The suite of PEG dykes and quartz-tourmaline veins that
intrude the stratigraphic succession throughout the Kagem deposits occupy a range of trends,
both concordant and discordant to the local stratigraphy. At Chama, the majority of discordant
dykes strike north or north-northwest, dipping at around 50° to 75° towards east-northeast. The
discordant dykes and veins at Libwente and Fibolele occupy the same trend set, striking north-
northwest, but with a steeper, typically sub-vertical dip.
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21.2

Emerald and beryl mineralisation in the Kafubu area, including the Kagem deposits, belongs to
a group referthodsttead @snefiadhdisdt r el a tbearing fluid®
relating to pegmatoid dykes or granitic rocks, with Cr-rich mafic and ultramafic schists or weakly
metamorphosed ultramafic rocks. At the Mine, emerald and beryl mineralisation is hosted by
the ultramafic TMS unit, with three main styles of mineralisation recognised:

1T discordant reaction zone ( fiRZoqguartazneutmaling vaih
contacts;

1 concordant RZ material concentrated along the footwall and rarely the hangingwall
contacts of the TMS unit; and

1 discordant RZs hosted by brittle structures within the TMS unit distal to the PEG and
guartz-tourmaline veins.

Data Quantity and Quality

The main exploration methods being employed at the Kagem Mine include diamond drilling,
and bulk sampling from trial pits, most of which has been undertaken since 1998. This key data
is supplemented by geological mapping of the main operating open pit at Chama and the trial
mining pits at Fibolele and Libwente, in addition to some airborne geophysical survey maps.
Diamond drilling is primarily aimed at determining the nature and geometry of the TMS units
and PEG dykes / quartz-tourmaline veins. The main exploration tool used to determine emerald
grade and quality is through current open-pit mining operations at Chama, and trial mining at
Fibolele and Libwente. The grade of each deposit is determined through recovered emerald
quantity and quality data from the sort house. The approximate exploration expenditure
completed to date is given in Table ES 2. Since June 2018, no significant exploration has been
completed.

Table ES 2: Kagem: Approximate Exploration Expenditure to June 2018

Item Cost (USD)
Drilling (Diamond) 2,436,220
Geophysics Surveys (Airborne and Ground Based) 7,151
Core Photography 1,000
Handheld XRF/ LIBS and other core analysis (as applicable) 62,265
Consultancy (e.g. thin sections, geophysics, optical sorting etc) 232,000
Total 2,738,636

SRK has not been supplied with any specific planned exploration programmes for the three
deposits which form the focus of the Kagem Mine. Any further drilling is likely to be operational
in nature, and provided for in the sustaining capital provision, and / or operating
costs. Furthermore, SRK has not been supplied with any anticipated greenfield exploration
programmes which fall outside the confines of the Kagem Mine.

Drilling to date, across the three deposit areas in question (Chama, Fibolele, and Libwente),
comprises a total of 707 drillholes for a total meterage of 67,457.60 m. This includes 348 holes
for 35,771 m at Chama, 117 holes for 9,875 m at Fibolele and 242 holes for 21,810 m at
Libwente. All drillholes are diamond core holes.
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Grade and quality data for Chama comes from production data derived from the open-pit mining
operation, which has been Gemfields main operational focus since acquiring the Kagem licence
in 2008. Available production data for Fibolele also comes from production, which has been in
operation since August 2012. Two bulk sampling pits were completed in the Libwente deposit
area: Libwente South and Ishuko. These pits are both currently on care and maintenance.

Gemfields has a logical logging and data capture procedure for diamond 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 any drilling campaigns to allow for subsequent
meaningful analysis. All logging is carried out by Gemfields geologists, with methodologies
which are considered to be consistent with normal industry practice for this commaodity type.

SRK has reviewed the drillhole databases for the respective deposits and summary logging of
a series of drillholes. The geological information being recorded by Gemfields geologists is of
a good quality, lithological identifications are consistent and downhole contact depths have
been captured to an appropriate level of accuracy. There is a degree of inconsistency between
the logging of the older, pre-2008 holes and more recent drilling with the latter being carried out
to a superior standard compared to what was applied in the past, but this is not considered to
be material.

2.2  Mineral Resources
2.2.1 Geological Modelling

Mineral Resource models were constructed, estimated and classified independently for the

Chama, Fibolele, and Libwente areas. All geological modelling was undertaken in ARANZ

Leapfrog Geo software, with grade and tonnage estimates being completed in either GEMS or

Datamine, as relevant.

A similar geological modelling process was conducted for each of the Chama, Fibolele, and

Libwente deposits, as described below:

1. Construction of a TMS model, through sectional polyline interpretations of the TMS footwall
and hangingwall. TMS and RZ logging codes were used as an explicit control on the TMS
model geometry, with downhole Niton XRF chromium grades used to refine the contact
surfaces where appropriate.

2. Development of a discordant PEG model. At Fibolele and Libwente this was completed
through a manual process of creating interval selections of PEG / quartz-tourmaline vein
intersections considered to form part of individual dykes or veins, and subsequent
modelling using the Leapfrog vein tool. At Chama, the discordant PEG model was
generated using a Leapfrog indicator interpolation of all discordant PEG intersections,
applying a trend guided by a series of surfaces based on downhole PEG trends and
geological mapping within the open pit. The discordant PEG models were cut from the
TMS solids.

3. Two RZ domains were constructed: one to define the TMS footwall RZ (concordant), and
another based on areas where the PEG model is in contact with the TMS model
(discordant).

30688_Kagem_MRM_CPR_Final.docx January 2020

Page iv of xxxv



SRK Consulting Gemfields CPR i Executive Summary

To define the basis for the footwall RZ model, all logged RZ intervals at the base of the TMS
solid volumes were manually selected and assigned a footwall RZ code. RZ hangingwall
surfaces were then generated from the hangingwall points of the footwall RZ interval selection,
using the TMS footwall surface as a framework to guide the trend of the model. The Fibolele
concordant RZ model comprises solid volumes at both the footwall and hangingwall of the TMS
unit, whilst the Chama and Libwente concordant RZ models only comprise a footwall volume.

The discordant RZ models were created as a buffer around the discordant PEG models and
within the TMS unit. The discordant RZ thickness was adjusted on a deposit basis in order for
the ratio of combined concordant and discordant RZ volume relative to modelled TMS volume
above the most recent pit survey wireframes to reflect the RZ to TMS ratio in the Gemfields
production analysis for each pit to date.

2.2.2 Grade and Tonnage Estimation

Block models were used to quantify the volume, tonnage, and grade of the modelled RZ for the
three separate deposits. The volumes of the discordant and concordant RZ were defined from
the geological model. The tonnage was estimated using an average density value of
2.85 g/cm?. The anticipated grade of emerald and beryl is based on the extrapolation of the
recovery of these minerals from the tonnage of RZ processed during the period covered by the
historical mining production statistics. The minimum size (bottom cut-off) of stone which can be
recovered from the wash plant is 3 mm. Given the complexity associated with the estimation
of RZ tonnage as well as the concentration of emerald and beryl within the RZ, the Mineral
Resource estimate on appropriately factored production and bulk sampling data combined with
the geological interpretation of the TMS, PEG, and RZ lithological units.

2.2.3 Mineral Resource Classification

SRK notes that the exploration and production activities completed by Gemfields since 2008
have significantly improved the geological knowledge and understanding of the deposits;
however, the derivation of Mineral Resources is largely dependent on the availability of the
results of bulk samples or equivalent such as historical production statistics, as gathered and
supplied by the mine. This provides the confidence in the grade of the individual deposit, and
therefore the contained gemstones in the estimate.

In order to develop a classification scheme for the Mineral Resources at Kagem, SRK has taken
the following factors into account. These factors were refined into guidelines for each Mineral
Resource classification:

1. Quantity and quality of the underlying data, the level of geological understanding for each
deposit, and across the property as a whole.

2. Confidence in the geological continuity of the TMS, PEG, and RZ.

3. Confidence in the grades, as derived from the production/bulk sampling and the
understanding of the grade variation at a given production scale.

4. The stage of development for each deposit (such as exploration, production, care and
maintenance, etc).

5. The perceived level of risk associated with deviations from the assumptions made in
defining and classifying the Mineral Resources. In particular, the definition of a Measured
or Indicated Mineral Resource specifically requires there to be sufficient confidence for the
subsequent application of modifying factors, and so the risk in classifying as such needs
to be understood.

30688_Kagem_MRM_CPR_Final.docx January 2020
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2.2.4 Mineral Resource Statement

The Mineral Resource Statements for Kagem, on a 100% basis are included in Table ES 3, and

on a 75% basis in Table ES 4. The Competent Person (ACPO) with
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. SRK considers that the Mineral Resource

Statements are reported in accordance with the JORC Code.

Table ES 3: Kagem: Mineral Resource Statement, as of 1 July 2019, for the Kagem
Beryl and Emerald Deposit (100% basis)

PE&E Beryl Contained
Deposit Classification Tonl?tage Grade Grade L2 Strade Carats
(49 (ct/t) (ct/t) (s (Mct)
Chama Measured 480 73 177 250 122
Indicated 3,710 79 191 270 994
Inferred
Measured + Indicated 4,190 79 191 270 1,117
Fibolele Measured
Indicated 130 38 122 160 20
Inferred 1,200 160 192
Measured + Indicated 130 38 122 160 20
Libwente Measured
Indicated
Inferred 200 - - 46 9
Measured + Indicated - - - -
Stockpiles Measured 295 41 98 138 41
Indicated
Inferred
Measured + Indicated 295 41 98 138 41
Total Measured Mineral Resources 775 60 150 210 163
Indicated Mineral Resources 3,840 75 190 265 1,015
Inferred Mineral Resources 1,400 145 201
Measured + Indicated 4,615 75 180 260 1,178

Table ES 4: Kagem: Mineral Resource Statement, as of 1 July 2019, for the Kagem
Beryl and Emerald Deposit (75% basis)

PE&E Beryl Contained
Deposit Classification Tonl?tage Grade Grade el Strade Carats
() (ctit) (ctit) (G (Mct)
Chama Measured 360 73 177 250 92
Indicated 2,783 79 191 270 746
Inferred
Measured + Indicated 3,143 79 191 270 838
Fibolele Measured
Indicated 98 38 122 160 15
Inferred 900 - - 160 144
Measured + Indicated 98 38 122 160 15
Libwente Measured
Indicated
Inferred 150 - - 46 7
Measured + Indicated - - - - -
Stockpiles Measured 221 41 98 138 31
Indicated
Inferred
Measured + Indicated 221 41 98 138 31
Total Measured Mineral Resources 581 60 150 210 122
Indicated Mineral Resources 2,880 75 190 265 761
Inferred Mineral Resources 1,050 - - 145 151
Measured + Indicated 3,461 75 180 260 883

In reporting the Mineral Resources for the Kagem area, SRK notes the following:

1 The average value of the beryl and emerald, as reported in the Mineral Resource
Statement is USD5.92 /ct. The value of the different product splits, are as follows:

0 Premium Emerald and Emerald i USD20.87 /ct; and

o Beryl (Beryl 1 and Beryl 2) - USDO0.075 /ct.
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1 Mineral Resources are quoted at appropriate economic cut-off grades which satisfy the
reqguirement of 6potenti al | y-piteniniog) funthérmamel, they mi ne al
commodity prices incorporated into the cut-off grade calculations for derivation of
optimised shells are those as stated previously, with a 30% mark up, to reflect an optimistic
view.

1 In addition, SRK has also completed a pit optimisation exercise which quantifies the
amount of material which is likely to be mined using open pit methods. The optimised pits
were derived using the same input parameters as those in the mining study (Section 2.4),
but with a commodity price which reflects an optimistic view.

1  Mineral Resources are quoted with a bottom cut-off size of 3mm, which is consistent with
what can be recovered in the plant and picked by hand from the belts.

1 All Mineral Resources are quoted at 100%, and derivation of attributable Mineral
Resources would necessitate application of the

1  Alltotal grades quoted reflect beryl and emerald combined, expressed as carats per tonne.
For the Measured and Indicated Mineral Resources, the product splits are consistent with
those determined historically. APE&EO is Premi
is Beryl-1 and Beryl-2 combined,and A REO i s ber yl and emeral d. One
0.2 g. Conversely, this equates to a conversion factor of 5 carats per gram.

1  Mineral Resources are reported inclusive of Ore Reserves.

2.3 Geotechnical Studies

SRK carried out a detailed geotechnical assessment for the current and anticipated mining
areas of the Chama Pit in 2015. This comprised the following:

1 Detailed geotechnical and discontinuity mapping of the rock masses forming the Chama
Pushback 4 hangingwall slopes.

1 Detailed geotechnical logging of a selection of resource boreholes drilled between the
crest of the Pushback 4 hangingwall slope and the design crest position of the Pushback
5 hangingwall slope.

1 Compilation and review of all rock strength data derived from various programmes of
laboratory rock strength testing carried out between 2008 and 2015.

1  From the geotechnical data collected, detailed deterministic and probabilistic kinematic
(joint controlled) stability analyses were carried out to determine appropriate bench face
angles and berm widths.

1 Deterministic and probabilistic rock mass stability analyses were also carried out on an
overall slope profiles to ensure that the overall slope design met appropriate international
slope design criteria for factor of safety and probability of failure.

Based on these analyses, Kagem engineered the pit with a 53° overall slope angle for the 140 m
high hangingwall slope in all pit sectors. This overall slope angle was achieved using 10 m high
benches cut at a bench face angle of 65°, separated by 3 m wide catch berms. As at June
2019, the Pushback 5 hangingwall slope had been formed to a vertical height of about 62 m.
The achieved slope profile was slightly shallower than design at 48° rather than 53°. From the
survey drawings provided, this appears to be due to bench face angles being mined at 55°
rather than to the design bench face angle of 65°.
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SRK is satisfied that the Chama pit slopes are stable, and the pit slopes are performing as
designed. Kagem could work on improving berm definition to ensure that design berms are
achieved. Whilst the geotechnical design criteria developed in 2015 for Pushback 5 are
appropriate, if a Pushback 6 is planned, a geotechnical review is recommended prior to the
design being finalised.

2.4  Open Pit Mining

The Kagem mine is an established conventional open pit mining operation in operation since

2008. The production cycle includes: drilling, blasting, loading, hauling, waste dumping (backfill

and waste dumps) and ore stockpiling. Free digging of the weathered rock is occurring in the

upper 20 to 30m.

Kagem is an owner operator mine, of which the primary production equipment consist of

hydraulic backhoe excavators (2.4 m3to 6 m3 buckets) and are used in conjunction with a fleet

of 45t, 40t and 30t capacity articulated du mp t r u c k sThe(ctrimd miding. fleet is
supported by a number of ancillary equipment including wheel loader, track dozers, graders
and water trucks.

The mining areas consist of the Chama pit (main production area) and the Fibolele pit, a satellite

pit located 4km from Chama.

SRK both reviewed and updated the mining related technical work for the Kagem mine,

resulting in the following findings:

1 anupdate of the open pit optimisation for the Chama and Fibolele deposit on ore classified
as Measured and Indicated in the resource model was done based on up to date economic
input parameters. Based on the optimisation results and strategic objectives, SRK selected
optimum pit shells for Chama and Fibolele;

1 pushback shells were selected to optimise stripping and provide optimal discounted
cashflow and NPV whilst providing a balance between stripping ratio and quality of
emeralds mined;

1 based on the optimal pit shells, the final pit designs with ramps and approved geotechnical
geometry were done for Chama and Fibolele;

1 the waste dump design for Chama (in pit backfill and ex-pit combined) was updated with
the latest topography, and SRK can confirm it will provide for sufficient capacity for the
material within the pit after a swelling factor of 20% is applied;

I the production scheduling based on targets set by the mine for Chama and Fibolele
achieved a LoMp of 23 years, enabling a processing plant feed of 145kt Reaction Zone
ore to the plant per annum. A LoM stripping ratio of 75 (twaste:trz)was achieved in the LoMp.

1  the production schedule incorporated selected optimal pit shell pushbacks in order to
optimise the economics;

1 the variable occurrence of reaction zone in the production schedule will require sufficient
stockpiling of ore to take place over time. To cater for a constant processing plant feed, a
stockpiling capacity of 400kt is required next to the wash plant.

1  SRK noted that the current primary equipment totals are sufficient for the next four years
in the LoMp, after which an increase equipment numbers within the primary equipment
fleet was identified.
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1 SRK notes that the LoMp is achievable, economically optimal and that no major risks are
foreseen for mining production.

2.5 Ore Reserves

The Ore Reserve statement for Kagem, on a 100% basis is presented in Table ES 5, and on
a 75% basis in Table ES 6. The CP responsible for reporting Ore Reserves is Sabine Anderson,
Principal Consultant (Due Diligence), who is a member in good standing of the Institute of
Material, Minerals and Mining (IOM30), a recognised overseas professional organisation as
included in a list available on the JORC website. She is a full-time employee of SRK and has
sufficient experience that is relevant to the style of mineralisation and type of deposit under
consideration and to the activity being undertaken to qualify as a Competent Person as defined

in the JORC Code. Mrs Anderson has review and relied on:

1 the mining technical evaluation and mine plan authored by Mr. Hanno Buys Pr.Eng MEng
MSAIMM, a Senior Consultant (Mining Engineering) with SRK;

1 the review of the mineral processing undertaken by Dr John Willis, MAusIMM(CP) MAIME
PhD a Principal Consultant (Minerals Processing and Metallurgy) with SRK; and

1 the review of the environmental and social aspects by John Merry, a Principal Consultant
(Environmental and Social Management), Dr Cathryn MacCallum FIMMM CEnv CSci, a
Principal Consultant (Social Development and Management), and Ms Insiya Salam, MSc,
a Consultant (Social Development and Management), all with SRK.

Table ES 5: Kagem: Ore Reserve Statement, as at 1 July 2019, for the Kagem Beryl
and Emerald Deposit (100% basis)

. e Tonnage B&E Grade Contained Carats
Deposit Classification (k) (ct/t) (Mct)
Chama Proved Ore Reserve 386 210 81

Probable Ore Reserve 2,840 218 620
Proved + Probable 3,226 217 700
Fibolele Proved Ore Reserve - - -
Probable Ore Reserve 100 139 14
Proved + Probable 100 139 14
Stockpiles Proved Ore Reserve 295 139 41
Probable Ore Reserve - - -
Proved + Probable 295 139 41
Total Proved Ore Reserve 681 179 122
Probable Ore Reserve 2,940 215 633
Proven + Probable 3,621 209 755
Table ES 6:: Kagem: Ore Reserve Statement, as at 1 July 2019, for the Kagem Beryl
and Emerald Deposit (75% basis)
Deposit Classification Tonnage B&E Grade Contained Carats
(kt) (ct/t) (Mct)
Chama Proved Ore Reserve 290 210 61
Probable Ore Reserve 2,130 218 465
Proved + Probable 2,420 217 525
Fibolele Proved Ore Reserve - - -
Probable Ore Reserve 75 139 10
Proved + Probable 75 139 10
Stockpiles Proved Ore Reserve 221 139 31
Probable Ore Reserve - - -
Proved + Probable 221 139 31
Total Proved Ore Reserve 511 179 91
Probable Ore Reserve 2,205 215 475
Proven + Probable 2,716 209 566
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SRK makes the following comments in relation to the Ore Reserve declaration:

1 The Ore Reserve is presented on a 100% attributable basis. SRK notes that Gemfields
shareholding in Kagem is 75%.

1  The Mineral Resource grades are quoted with a bottom cut-off stone size of 3 mm.

1 Thereported grades are recovered grades, as opposed to in situ grades, due to the nature
of the type of mineralisation and operation.

1 A Probable Ore Reserve has been derived from the reported Indicated Mineral Resource,
and a Proved Ore Reserve has been derived from the Measured Mineral Resource.

T  No material classified as Inferred Mineral Resources has been converted to Ore Reserves.

1 The mining production plan has been revised and updated by SRK and deemed
achievable. The mining method and equipment remain unchanged. The Ore Reserves has
been constrained and optimised applying relevant economic criteria.

1 The mining operation at Kagem is an efficient, low-cost conventional mining operation
which is not expected to present any major technical or logistical challenges in the future.

1  Adiscounted cashflow model has been prepared to evaluate and demonstrated Ka g e md s
economic viability.

1  The relevant and appropriate operating costs have been incorporated into the discounted
cashflow model, to the point of sale, including head office management and auction fees;
mineral royalties and capital costs have also been included.

1  The average commodity prices applied in the discounted cashflow model vary between
USD 4.96/ct in 2019 and USD 6.33/ct in 2026. This covers high quality auctions, low
quality auctions, and other sales;

1  Premium Emerald and Emeralds account for 99% of revenue; where High Quality Auctions
account for 83% and the Low-Quality Auctions for 16%. This leaves Beryl accounting for
1% of revenue only.

1  100% of sales revenue from Kagem stones is attributed to the mine;

T The economic evaluation has resulted in an NPV of USD 600 million at a discount rate of
10%. Annual cashflows remains positive for the duration of the LoM.

1  SRKhas relied upon the Company to confirm that the required permits and licences are in
good standing, and expected to remain so for the duration of the LoMp.

T SRK has considered all relevant technical, economic and other relevant factors which
could influence the projected LoMp and associated Ore Reserve.

1  SRK highlights that the key risk to the forecast production and revenue presented in the
LoMp, is the nature of the mineralisation leading to difficulty in estimating grades; and the
split between stone quality.

2.6  Processing and Washing

The washing plant at the Kagem Mine consists of a series of comminution, screening, washing,
and sorting facilities which are located close to the current mining activities. The plant currently
in operation was commissioned in 2006 and has an operating capacity of approximately
330 ktpa of ore.
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The washing plant products, together with the high-quality product directly recovered from the
mine known on site as RoM, are sent to the secure sort house facility. The prospective beryl
and emerald gemstones are sorted and upgraded using manual methods. The sorting house is
a high security area and access is controlled. The drop safe type boxes from the mine and the
plant are opened and emeralds are picked out from the remaining material which is washed
and tumbled. Products from this are also picked and the fines and waste separated. Where
necessary, the product is chipped to upgrade the gemstone and further lightly tumbled and
cleaned.

There is sufficient capacity at the wash plant to handle the on-going production from the Chama
pit (approximately 100 to 120 ktpa), as well as the ongoing production at Fibolele, and bulk
sampling at other deposits as required.

2.7 Infrastructure

The mine is well served with infrastructure and the site is accessed by good quality gravel roads
which connect to the main highway. Power is sourced from the national transmission grid to
transformers at the camp and wash plant and backup diesel generators are used when the fixed
connection is interrupted to ensure operations remain unaffected. Process and non-potable
water is sourced from river water, and potable water is provided by treated ground water. The
site has appropriate communication systems in place.

2.8  Social, Environment, and Health and Safety

Review of the social, environment, and health and safety aspects of the operation focused on
compliance with applicable Zambian environmental legislation and environmental

aut horisations, performance relative to good inte
the requirements of the London Stock Exchange ESG reporting guidelines.); appropriateness
of the existing management syst e ms and corporate soci al responsi

environmental and social issues of concern; risks and liabilities; the appropriateness of closure
planning and cost estimates; and recommendations for improvement to existing management
measures and reduce risk.

The review builds on a previous review in 2015. The update is based on a further site visits to
Kagem by John Merry in August 2019 and Insiya Salam in October 2019. The update includes
a review of legislation pertinent to mining and environmental management in Zambia and a
study of documents provided by Kagem, including policy and strategy documents, audit reports,

correspondence with the Zambian Environment al Ma |
Saf ety Department ( A MSDD,) , e pweirmo i me mtnadl | prceejnect b
2016 environment al i mpact assessment ; environmen

monitoring data.

The Kagem mining licence is valid until April 2020. On 12 December 2019, the licence was
extended by 25 years.

30688_Kagem_MRM_CPR_Final.docx January 2020
Page xi of xxxv



SRK Consulting Gemfields CPR i Executive Summary

The Mining Law includes specifications for mine closure. Kagem does not have an in-house life

of mine closure plan or detailed cost estimate; however, the annual Kagem EMP and audit

include a section on closure costs. This primarily relates to infrastructure demolition and

rehabilitation of current levels of disturbance. This cost estimate is required as part of the
Environment al Protection Fund (AEPFO) Audit to as
pay to the EPF (as per the Mines and Minerals Act) on an annual basis.

Kagem commissions regular independent Environmental Protection Fund audits to determine
the degree of compliance of the operation to the EMP. This is then used to determine the value
that has to be paid annually to the Government environmental protection fund. If the operation
is deemed to be largely compliant with its obligations, they receive a 95% discount on the full
value of the calculated liability. Kagem has been deemed compliant and therefore only
contribute 5% of the fund value in any one year. The current calculated closure cost is just over
Usbl million. Based on SRK&és experience of ot her
commitment to GIIP, SRK consider this figure to be low. SRK considerers a more realistic cost
to be in the range of USD 6-10 million. This estimate also takes into account an estimate for
redundancy and retraining costs. A more conservative figure has historically been used in the
financial model.

Gemfields has publicly committed their operations to implementing environment, social and

health and safety (AESHSO0) management systems co
18001. Gemfields has adopted a global risk management process to ensure that risk across

the business is assessed regularly and effectively mitigated. The Gemfields management team

has recently drafted a suite of corporate policies covering all aspects of corporate governance.

There are separate policies for human rights, environment, health and safety, and community

engagement and livelihoods. At the time of the site visits, these policies were still to be rolled

out to the operating sites.

Security at Kagem is taken seriously with clear evidence of strict implementation of formal and
spot searches, applied to all persons on site and at all times. Security teams are assisted by
CCTV at various locations around the site and infrared cameras at the pits. There are also dog
patrols. Historically, people detained by the Kagem security were held at site for a period of
time but this practice was discontinued and the standard operating procedure is that if an illegal
miner is caught they are immediately handed over to the Zambian police; in most instances,
they are simply escorted off-site. SRK observed a number of randomly selected CCTV records
of artisanal miner incursions onto the Kagem licence. In all cases the security personnel reacted
in a very calm and measured manner and were seen ushering the intruders back off the site.
Both Kagem security personnel and private security personnel are contractually subject to
immediate dismissal for any type of human rights violation. Furthermore, Kagem and Gemfields
has the right to request immediate removal and replacement of any private security personnel
who have been found to be in violation of any company policy and procedure, and to
immediately terminate an entire private security company contract for human rights violations
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2.9 Emerald and Beryl Market and Pricing

Kagemds emerald production in Zambi emehlsecttrad a mat
According to Gemfieldséestimations, Colombia and Zambia are the main global producers,
closely followed by Brazil. Efficient mining and distribution practices and coordinated marketing
efforts by Gemfields have been crucial to the development of the Zambian market, as
Ge mf i el d svine $ilbagceumts for roughly 70% of Zambian emerald production by value.

Emeralds tend to be among the most included of all natural gemstones. It is possible to fill
internal inclusions by forcing oil through the surface-reaching fissures. The result is improved
clarity since the light performance of the filled cracks is similar to that of natural emerald.
Kagemds whictiore consist of a vast range of emerald grades, therefor requiring some
treatments. Gemfields ensures that all treatment is disclosed and that its auction clients to
appropriately informed.

Gemfields has developed and implemented an innovative grading and auction system for
selling its rough gemstones. Gemfields runs two auction classes, one offering higher quality
gemstones and the other for the larger volume of lower quality gems.

Historically, a key constraint to the sale of coloured gemstones has been the limited quantities
and erratic nature of the supply. With the bulk of world production coming from small scale
miners, the downstream supply chain has not had access to a consistent supply of rough. This
has constrained certain product lines or the ability to support these with the necessary
marketing campaigns. Since Gemfields entering the market, cutters can purchase large parcels
of consistent grade emerald product at auction. This enables retailers and manufacturers to
plan larger production runs of jewellery that rely on consistent supply, stable pricing and the
reliable grading of the rough and they can in turn support this with an increased level of
consumer focussed marketing. The result of this is the opportunity to grow the size of the
market and broaden the appeal of the products while keeping prices stable or increasing.

Since 2014, emerald prices have been increasing, reaching a peak in 2015, and continuing on
an upward trend till today. Gemfields has also seen a direct increase in auctions prices,
primarily driven by higher quality auctions. A detailed analysis of the auctions and market prices
is presented in the main body of the CPR in Section 2.10. The High Quality Auctions consist
of Premium Emeralds and Emeralds. 18% of the Emerald category stones fall under HQA, the
remaining 82% constitute the Low Quality Auctions. The Other stones account for most of the
volume, however a near insignificant portion of revenue due to the low value of these stones.
Forecast prices are presented in Table ES 8.

Table ES 7: Kagem Forecast Commodity Prices
Commodity Prices (USD/ct) 2019 2020 2021 2022 2023 2024 2025 2026

Average 4.96 5.10 5.26 5.22 5.64 5.62 6.24 6.33
High Quality Auctions 72 74 77 80 83 86 89 89
Low Quality Auctions 4.39 4.39 4.39 4.39 4.39 4.39 4.39 4.39
Other 0.075 0.075 0.075 0.075 0.075 0.075 0.075 0.075
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2.10 Economic Analysis

SRK has prepared an independent discounted cash flow model (fDCFQ for the mine to assess

the economic viability of the LoMp and associated Ore Reserves. The Ore Reserves amount

to 3,621 Mt with an average recovered grade of 208.5 ct/t, resulting in a total contained carats

of 755Mc t . The DCF is based on technical and econc
Company and reviewed by SRK. SRK has incorporated adjustments where deemed

appropriate, in discussion with the Company. Working capital movements have been modelled.

VAT movements have not been deemed material. SRK has compared forecast unit costs to

historical costs achieved during the last 5 years.

SRK presents the LoMp production and revenue summary in Table ES 8. The operating and
capital costs, and resulting economic outputs, and presented in Table ES 9. The annual figures
are detailed in the main body of the CPR, Section 2.11.

Table ES 8: Kagem LoMp Production and Revenue Summary

Units Total/Ave
Production Mining
Total Waste (kt) 252,198
Chama (kt) 247,201
Fibolele (kt) 4,997
Total Ore (kt) 3,326
Chama (kt) 3,226
Fibolele (kt) 100
Total Material Moved (kt) 255,524
Chama (kt) 9,480
Fibolele (kt) 1,112
Stripping Ratio (t:t) 75.82
Chama (t:t) 99
Fibolele (t:t) 52
Processing
Total Ore Treated (kt) 2,730
Chama (kt) 2,635
Fibolele (kt) 96
Stockpile (kt) 891
Total Grade (ct/t) 208.52
Chama (ctit) 213.45
Fibolele (ctht) 139.13
Stockpile (ct/t) 201.40
Total Content (ct 000's) 755,141
Chama (ct 000's) 562,353
Fibolele (ct 000's) 13,290
Stockpile (ct 000's) 179,499
Stone Production
HQA (ct 000's) 42,169
LQA (ct 000's) 169,940
Beryl (ct 000's) 543,033
Commoadity Prices
Average Price (USDl/ct) 5.92
HQA (USD/ct) 87.28
LQA (USD/ct) 4.39
Beryl (USDl/ct) 0.08
Revenue
HQA (USDM) 3,680
LQA (USDM) 747
Beryl (USDM) 41
Total (USDM) 4,468
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2.11

Table ES 9: Kagem LoMp Costs and Economic Results

Units Total/Ave
Unit Operating Costs
Mining and production costs (USD/t Treated) 191
Administrative expenses (USD/t Treated) 27
Management and auction fees (USD/t Treated) 154
Mineral royalties and export duty (USD/t Treated) 7
Total Operating Costs (USD/t Treated) 450
Operating Costs
Mining and production costs (USDM) 693
Administrative expenses (USDM) 96
Management and auction fees (USDM) 558
Mineral royalties and export duty (USDM) 280
Total Operating Costs (USDM) 1,619
Capital Costs
Expansion (USDM) 16.6
Sustaining Capital (USDM) 175.7
Closure (USDM) 8.0
Total Capital (USDM) 200.3
Economics, Real
Sales Revenue (USDM) 4,468
Operating Costs (USDM) 1,629
Operating Profit - EBITDA (USDM) 2,839
Tax Liability (USDM) 793
Capital Expenditure (USDM) 200
Working Capital (USDM) 1
Net Free Cash Flow (USDM) 1,844

Discount Rate 8.0% 719
10.0% 600
12.0% 510

SRK considers that the mine has favourable economics and based on the assumed commodity
prices is considered robust in terms of the estimated operating margins and return on
investment. The NPV at a discount rate of 10% is USD 600 million and annual cash flows are
positive for the duration for the life of mine. On this basis SRK confirms the economic viability
of the Ore Reserve.

SRK recommends further refinement of capital cost estimates is undertaken in order to optimise
mine profitability; and that the financial model is updated regularly to reflect new production
data relating to revised mine plans, resource grade estimates and prices realised at auction.

Risks and Opportunities

The Mine 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: these many be influenced, inter alia, by commodity
demand-supply balances for gemstones, specifically rough and cut emeralds. In all cases,
these are critically dependent on the demand in the primary sales markets in which cut
gemstones are consumed, an indication of which is the disposable income as generally
reflected by the projected growth in GDP. Furthermore, the sales price varies significantly
between both rough and cut gemstones and within the specific quality categories.
Historical prices as recorded for the Mine production are largely based on a weighted
average price received from auctions. Increased production of emeralds has the potential
to adversely impact the market price for rough and/or cut emeralds. Increased production
could come from the Kagem Mine or other parts of the world where gemstones could be
mined.
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1 Foreign Exchange and CPI Risk: CPI for each specific country/currency is impacted by
the assumed relationship between exchange rates and the differential in inflation between
the respective currencies, that is, purchase price parity or non-purchase price parity. Given
the low exposure to non-USD related expenditures as noted by Kagem, the overall foreign
exchange risk is however considered immaterial.

1  Country Risk: specifically country risk including: political, economic, legal, tax, operational
and security risks.

1 Legislative Risk: specifically changes to future legislation (tenure, mining activity, labour,
occupational health, safety and environmental) within Zambia.

1 Mineral Resource and Ore Reserve estimation risk: the presence and proportion of
premium or higher quality gemstones may be more erratic than indicated from the bulk
sampling (mining) undertaken to date. The total B&E ct/t grade may also be more variable
than indicated to date. It is possible that certain parts of the deposits are richer than others
and this has not yet been fully appreciated at this stage of the mine life.

1 Water Management Risk: this risk relates to managing the impact of dewatering and
discharge on water resources used by the local community.

1 Reputational risk i management systems: There is a potential reputation risk (also
addressed at the Gemfields Group level) associated with the, as yet, poorly developed
management systems on site. Given the mine has been in operation for a number of years
and given the high-profile marketing campaign, the relatively informal approach to some
elements of the environmental programme could attract criticism. SRK has noted the new
initiatives to address this issue.

1 Reputational risk - biodiversity management: Gemfields has made some very strong
statements about being an industry leader in the areas of sustainability. A humber of
commitments have been made to implement a more formal approach to biodiversity
management. This is yet to be actioned.

1 Lack of a social management system: the work of the CSR team is directed by the
existing community development (sustainability) strategy for Kagem which is heavily
focused on delivery of outputs through CSR activities. The socioeconomic and cultural
impacts identified in the EIS are not being fully addressed through the mitigation measures
identified.

1 No stakeholder engagement process, plan or grievance mechanism: stakeholders
have not been mapped and there is no formal system for stakeholder engagement,
consultation and participation, and recording of stakeholder meetings. Although it is noted
that incidents are logged with the SHEQ department and that respective departments deal
with community complaints, there is no centralised system to log community grievances
which details how the grievance was raised, the date, the department/person responsible
and how it was resolved. This does not reflect the global policy commitments on community
engagement and livelihoods which include development of an engagement strategy and
grievance mechanism.

1 Limited primary socioeconomic data for the targeted communities: currently, other
than the visual process used, there is no clear baseline against which to measure how
standards of living are improving in the communities.

30688_Kagem_MRM_CPR_Final.docx January 2020
Page xvi of xxxv



SRK Consulting Gemfields CPR i Executive Summary

1 Lack of proactive engagement with illegal/artisanal miners: there does not appear to
be an assessment or study carried out to fully understand the dynamics of the
illegal/artisanal mining presence in the area. This, together with the apparent lack of
proactive engagement and dialogue with this group leaves the operation open to the
potential risks posed by the illegal miners. In-migration linked to the influx of illegal/artisanal
miners and the associated socioeconomic impacts is also a risk.

1 Injury to artisanal miners: The Kagem security team is very aware of the challenges
associated with the task of managing illegal incursions onto the property. They have
identified that a key risk is the potential for an intruder to be injured as a result of falling or
dislodging large rocks on the waste rock dump.

1 Historical challenges: Historically, the security team did allow guard dogs to be released
from their leads and to chase illegal miners. This has resulted in complaints in the past. In
the same way historical behaviours has been used against the company at MRM, old
practices could pose a risk if this issue is exploited by compensation seekers.

The principal opportunities with respect to the Kagem Mine are largely constrained to:

1 Mineral Resource: Potential increases through completion of successful exploration
drilling at the Mine and the broader area within the licence. Additional drilling and bulk
sampling may also supply additional information regarding the grade trends noted at the
mine to date, and potentially help to define the underlying causes.

1 Ore Reserve: Potential increase through:

o refining current estimates with further exploration drilling and bulk mining to help to
calibrate the estimation process and better define the presence of high value
gemstones; and

o upgrading of the Inferred Mineral Resources and unclassified material to Indicated and
Measured through additional drilling.

1 Plant Throughput: Improvement through implementation of an expansion beyond that
planned in this LoMp; however, further production rate increases are likely to be contingent
upon the capacity of the world market for emeralds.
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3
31
3.1.1

MONTEPUEZ RUBY AND CORUNDUM MINE
Geology

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.
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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. 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 transparentdwith fewer inclusions, and often rounded or tumbled in shape,
which suggests a reasonable degree of transportation.

3.1.2 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 10.
Table ES 10: MRM: Approximate Exploration Expenditure to June 2019
Item Cost (USDK)
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) 165,000
Leica Geosystems, Permanent Base Station 50,000
Geological Software (Leapfrog, Surpac, Target, etc) 125,000
Hydraulic Drilling Rig & Accessories (Sandvik DE 710) 800,000
Geology Site office & Core-Shed 250,000
Petrographic studies 25,000
Exploratory Processing Unit (10tph) 200,000
Light Motor Vehicles 350,000
Total 4,720,000
SRK 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 in the capital provision of
USDO0.7 Mpa up to 2047. Furthermore, SRK understands that there are no planned greenfield
exploration programmes which fall outside the confines of the MRM Mine 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.

30688_Kagem_MRM_CPR_Final.docx January 2020

Page xix of xxxv



SRK Consulting Gemfields CPR i Executive Summary

Drilling within 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. Atotal 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.

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 only source of ruby quality distribution at the Project is the mine production records. For
the period of July 2012 to the end of June 2019, approximately 21.5 Mt of material has been
removed from the pits, including approximately 3.8 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. The
minimum size of stone recovered is 1.6 mm.

Bulk and in situ density measurements of the top sail, clay, gravel bed and weathered basement
are routinely recorded once a month in the mining areas. Density measurements are also taken
routinely from the diamond core, using industry standard methodology for density
determinations from diamond core. The drill core density measurements were used to derive
the tonnage estimates, as the core data covers a wider geographical space.

3.2 Mineral Resources

3.2.1 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.
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A 3D volumetric model of the secondary gravel bed was constructed, 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, a gravel bed
iskind model was created to reflect the mining d
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.

3.2.2 Grade and Tonnage Estimation

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;

9 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;
and

1 fordomains 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.

Tonnages were estimated by applying 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.

30688_Kagem_MRM_CPR_Final.docx January 2020
Page xxi of xxxv



SRK Consulting Gemfields CPR i Executive Summary

3.2.3

3.24

Mineral Resource Classification

SRK has made a series of assumptions with the mineralising system at the Montepuez deposit.
SRK 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, itis 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. Grade estimates are therefore largely dependent on
historical data for validation.

In order to develop a classification scheme for the Mineral Resources at Kagem, SRK 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.

Mineral Resource Statement

The Mineral Resource Statements for MRM, on a 100% basis is given in Table ES 11 and Table
ES 12, and on a 75% basis in Table ES 13 and Table ES 14. The CP 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. SRK considers that the Mineral Resource
Statements are reported in accordance with the JORC Code.

Table ES 11: MRM: Mineral Resource Statement, as at 1 July 2019, for the Montepuez
ruby and corundum deposit T Secondary Mineralisation (100% basis)

Premium Ruby LR+CO+SP+LS+4.6 Total Contained
Ruby Grade Grade Grade Grade Carats

. L Densit: Tonnage
Mineralisation v Y

Type Classification

(g/cm3) (kt) (ct/t) (ct/t) (ct/t) (ct/t) (Mct)

Indicated 2.01 18,900 0.14 0.6 3.1 3.8 72
Secondary
Inferred 2.01 39,800 0.03 0.1 11.1 11.3 449

Stockpiles -

Secondary
Total - Indicated +

Secondary Inferred

Indicated 1.40 797 0.05 0.2 4.4 4.6 4

2.00 59,497 0.07 0.3 8.5 8.8 524
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Table ES 12:

MRM: Mineral Resource Statement, as at 1 July 2019, for the Montepuez

ruby and corundum deposit i Primary Mineralisation (100% basis)

. Premium Ruby LR+CO+SP+LS+4.6 Total Contained
Mineralisation e SEEy VEHIEES Ruby Grade Grade Grade Grade Carats
Type Classification
(g/cm3) (kt) (ct/t) (cth) (ct/t) (cth) (ct, 000)
Indicated 253 1,100 0.003 3.7 94.2 97.9 108
Primary
Inferred 2.53 240 0.003 3.7 94.2 97.9 24
Stockpiles T )
Primary Indicated 1.40 43 0.01 2.4 45.3 47.7 2
Total Primary Indicated + 2.49 1,383 0.00 3.7 92.7 96.3 133
Inferred

Table ES 13:

MRM: Mineral Resource Statement, as at 1 July 2019, for the Montepuez

ruby and corundum deposit i Secondary Mineralisation (75% basis)

A Premium Ruby LR+CO+SP+LS+4.6 Total Contained
Mineralisation Classification DEieiisy VOIEEE Ruby Grade Grade Grade Grade Carats
Type (glcm3) (kt) (cth) (cth) (cth) (cth) (Mct)
Indicated 2.01 14,175 0.14 0.6 31 3.8 54
Secondary
Inferred 2.01 29,850 0.03 0.1 11.1 11.3 336
Stockpiles - Indicated 1.40 508 0.05 0.2 44 46 3
Secondary
Total - Indicated +
Secondary Inferred 2.00 44,623 0.07 0.3 8.5 8.8 393
Table ES 14: MRM: Mineral Resource Statement, as at 1 July 2019, for the Montepuez

ruby and corundum deposit T Primary Mineralisation (75% basis)

. Premium Ruby LR+CO+SP+LS+4.6 Total Contained
Mineralisation . DBy VEITEES Ruby Grade Grade Grade Grade Carats
Type Classification
(g/cm3) (kt) (ct/t) (ct/t) (ct/t) (ct/t) (ct, 000)
Indicated 2.53 825 0.003 3.7 94.2 97.9 81
Primary
Inferred 2.53 180 0.003 3.7 94.2 97.9 18
Stockpiles i .
Primary Indicated 1.40 32 0.01 2.4 45.3 47.7 2
Total Primary Indicated + 2.49 1,037 0.00 3.7 92.7 96.3 100
Inferred

In presenting this Mineral Resource, the following apply:

il

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

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

The block model has been depleted to the relevant pit surveys, to match the effective date
of the Mineral Resource of 1 July 2019.

The average value of the ruby and corundum, as reported in the Mineral Resource
Statement is USD17.68/ct. SRK 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: USD975.56 /ct; and
0 Ruby: USD37.93 /ct.

Other (low ruby, -4.6 mm, corundum, sapphire): USDO0.75 /ct. Premium ruby and normal
ruby are presented individually whilst other classes are combined; these comprise low
ruby, corundum, sapphire, low sapphire and -4.6 mm mixed ruby / corundum combined
(ALR+CO®ESP4. 60). A total grade for all ¢
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1 Mineral Resources are quoted with a bottom cut-off size of 1.6 mm, which is consistent
with what can be recovered in the plant, and processed in the sort house.

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

1 Mineral Resources are reported inclusive of Ore Reserves.

3.3 Open Pit Mining
The mining method at MRM comprises conventional open-pit mining which include: excavate,
load and haul to in-pit backfill, waste rock stockpile locations and stockpiles at the wash plant
facility. The operation is o6free digd for
weathered zone within the amphibolite ore (Primary Mineralisation). 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 either the primary or secondary
mineralisation.
In mining the gravel bed, waste is stockpiled on nearby clearings and then re-handled to be
used as back-fill in the mined-out areas. SRK notes that backfilling of mined out areas is an
established practice on site and therefore achievable.
A stockpiling strategy has been included i
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.
The stripping ratio, thicknesses and mineralisation type were the main strategic drivers for the
LoMp sequence to optimise economic potential. The approach to the mine plan has been to
balance the following priorities:
1 gravelled areas with low stripping ratios
1 areas in close proximity to the stockpiles / was plant
1  areas with historically high premium rubies.
The current LoMp as outlined by MRM requires a ramp up from the 2018 annualised total rock
mining of 4.4 Mtpa total to 7.5 Mtpa by 2021, with ore mining from 800 ktpa to 1.5 Mtpa by
2021. The production schedule commences on 1 July 2019. The current LoMp production is
projected to extend until 2030, resulting in a life of mine of 12 years. The LoMp has been
optimised to mine material classified as Indicated only and achieves an overall stripping ratio
SR = 4 (twaste:tore).
The primary excavators selected are CAT336
waste mining and TATA 2523 Prima tipper trucks for ore mining. The smaller tipper trucks are
more suitable for longer haulage distances (>5km) to transport ore to the stockpiles and primary
crusher, whereas the ADTO6s are best suitahb
rainy season.
As part of the mine planning process, SRK has run a check on the total trucks required for ore
hauling at MRM and is satisfied that the equipment fleet sizes and types are compatible with
the estimated production schedule tonnage and haulage distances.
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Open pit mining at MRM is well established and SRK does not foresee any major risks related
to mining and believes that the forward looking LoMp is achievable.

3.4 Ore Reserves
The Ore Reserve statement for MRM, on a 100% basis is presented in Table ES 15, and on a
75% basis in Table ES 16. The CP responsible for reporting Ore Reserves is Sabine Anderson,
Principal Consultant (Due Diligence), who is a member in good standing of the IOM3, a
recognised overseas professional organisation as included in a list available on the JORC
website. She is a full-time employee of SRK and has sufficient experience that is relevant to
the style of mineralisation and type of deposit under consideration and to the activity being
undertaken to qualify as a Competent Person as defined in the JORC Code. Mrs Anderson has
review and relied on:
1 the mining technical evaluation and mine plan authored by Mr Hanno Buys Pr.Eng MEng
MSAIMM, a Senior Consultant (Mining Engineering) with SRK;
1 the review of the mineral processing undertaken by Dr David Pattinson CEng, MIMMM,
BSc, a Corporate Consultant (Minerals Processing and Metallurgy) with SRK; and
1 the review of the environmental and social aspects by Mr John Merry, a Principal
Consultant (Environmental and Social Management) and Dr Cathryn MacCallum FIMMM
CEnv CSci, a Principal Consultant (Social Development and Management), both with SRK.
Table ES 15: MRM: Ore Reserve Statement, as at 1 July 2019, for the Montepuez Ruby
Deposit (100% basis)
Classification Tonnage Premium Ruby LR+CO Total Contained
Ruby +SP+4.6 Grade Carats
(kt) (ct/t) (ct/t) (ct/t) (ct/t) (Mct)
Probable Ore Reserves
Primary
Mineralisation 1,084 0.003 3.66 94.22 97.88 106.1
Stockpiles 43 0.003 3.66 94.22 97.88 4.2
Secondary
Mineralisation 18,844 0.141 0.58 3.09 3.81 71.8
Stockpiles 797 0.046 0.36 4.27 4.67 3.7
Total
Mineralisation 19,928 0.134 0.75 8.05 8.93 178.0
Stockpiles 840 0.044 0.52 8.88 9.45 7.9
Total Probable 20,768 0.130 0.74 8.08 8.95 185.9
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Table ES 16: MRM: Ore Reserve Statement, as at 1 July 2019, for the Montepuez Ruby
Deposit (75% basis)

Classification Tonnage Premium Ruby LR+CO Total Contained
Ruby +SP+4.6 Grade Carats

(kt) (ct/t) (ct/t) (ct/t) (ct/t) (Mct)

Probable Ore Reserves

Primary
Mineralisation 813 0.003 3.66 94.22 97.88 79.575
Stockpiles 32 0.003 3.66 94.22 97.88 3.15
Secondary
Mineralisation 14,133 0.141 0.58 3.09 3.81 53.85
Stockpiles 598 0.046 0.36 4.27 4.67 2.775
Total
Mineralisation 14,946 0.134 0.75 8.05 8.93 133.5
Stockpiles 630 0.044 0.52 8.88 9.45 5.925
Total Probable 15,576 0.13 0.74 8.08 8.95 139.425

SRK makes the following comments in relation to the Ore Reserve declaration:

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

1  Thereported grades are recovered grades, as opposed to in-situ grades, due to the nature
of the type of mineralisation and operation.

1 A Probable Ore Reserve has been derived from the reported Indicated Mineral Resource.
No Proved Ore Reserve has been reported, notably as no Measured Mineral Resource
has been reported.

T No material classified as Inferred Mineral Resources has been converted to Ore Reserves.
No Proved Reserves have been declared.

I  The mining production plan has been revised and updated by SRK and deemed
achievable. The mining method and equipment remain unchanged. The Ore Reserves has
been constrained and optimised applying relevant economic criteria.

1  The gravel mining operation at MRM 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.

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, and interruptions due
to weather conditions.

1  The Ore Reserve is based on an increase in process plant capacity, from 800 ktpa to
1,500 kpta. The flowsheet is to remain unchanged and the plant is to be constructed in
2020 for commissioning in 2021. Whereas delays in construction may occur, SRK find the
projected production to be reasonable.

T Adiscount ed cashfl ow model has been prepared to e
economic viability.

1  The relevant and appropriate operating costs have been incorporated into the discounted
cashflow model, to the point of sale, including head office management and auction fees;
mineral royalties and capital costs have also been included.

1  The stones prices applied in the discounted cashflow model are USD 976/ct for Premium,
USD 38/ct for Ruby, and USD 0.75/ct for the Other category of low-quality stone.
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3.5
351

3.5.2

1  SRK notes that Premium stones account for 79% of revenue, and Ruby stones for 17% of
revenue.

T 100% of sales revenue from MRM stones is attributed to the mine

1  The economic evaluation has resulted in an NPV of USD 567 million at a discount rate of
10%. Annual cashflows remains positive for the duration of the LoM.

1  SRKhas relied upon the Company to confirm that the required permits and licences are in
good standing and expected to remain so for the duration of the LoMp.

T SRK has considered all relevant technical, economic and other relevant factors which
could influence the projected LoMp and associated Ore Reserve.

1  SRK highlights that the key risk to the forecast production and revenue presented in the
LoMp, is the nature of the mineralisation leading to difficulty in estimating grades; and the
split between stone quality, as prices per category vary more than 1000 fold

Processing, Washing, and Waste Management

Processing

The wash plant comprises the log washer and the wash screen from the old plant, along with a
scrubberandaDense Medi a DBMSd plana Theonass ljafance varies significantly
depending on the ore source and consequently equipment has been sized taking in to account
relatively large variations. Large RoM stockpiles 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. Plant feed is loaded in to the feed hopper
by a front end loader.

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
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 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).

Concentrate from the DMS plant is transferred to the sizing area by pipeline, and the recovery
area accommodates the relevant mechanical recovery processes, including de-watering;
drying; cooling; and UV sorting. The sort house area houses manual sorting and classification,
as well as physical material grading. This area also houses vaulting and export areas.

Waste and Tailings Management

The current coarse grain size waste management strategy assumes that the majority of waste
generated will be backfilled in redundant open pit areas. SRK 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. In addition, given the fine grain size of the slimes, it is anticipated that drying in the
holding cells is not efficient and that compaction of the partly dried material following re-handling
to backfill is not effective.
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3.6

SRK was specifically requested to consider whether the provisions for tailings (slimes)
management, and the associated documentation, comply with those detailed in the disclosure
of information request made to mine operators by the Church of England Pensions Board in
April 2019 in response to the recent Brazilian tailings dam failures. The Church of England
Pensions Board request was made to allow them to consider investment decisions on the basis
of whether tailings storage facility designs and operational practices are effective in managing
risks.

In this regard, SRK interprets that the disclosure request relates primarily to 'above ground'
tailings storage facilities (that is, those which require retention structures or dams that retain
waste at higher elevations than surrounding ground/topography; those with significant risk of
run-out impacting on downstream receptors and communities). This being the case, SRK notes
that no facilities of this type are present at the site where, instead, tailings are initially managed
in shallow drying cells before they are re-handled in to the completed open pit voids as backfill.
Nevertheless, there are potential risks with the current system including possible overtopping
resulting in suspended solid contamination of downstream water courses. SRK notes that the
current facilities are designed and are supported by both operational management
documentation and emergency action plans. Regular visual inspections are undertaken and it
is understood that water quality is monitored both on site and in the immediate downstream
environment. In all cases, the documentation is quite limited, but not exceptionally so, given the
simplicity of the current tailings scheme and the relatively low associated risks.

SRK considers that 'tipping rules' should be prepared and recommend that the UK Quarry
Regulations (1999) has appropriate guidance on their aims and content. SRK also notes that
significant changes to the scheme are anticipated in 2020 where new technology will be
commissioned to further dewater the tailings slimes which will then be stored as a dry 'cake'.
The cake storage areas and management practices will require new designs, design
justification calculations, and operational management documentation. This should all be
prepared in line with best practice. SRK anticipates different provisions to be required for wet
and dry seasons as management of dry cake can be a challenge in periods of high volume
and / or intense rain storms.

Infrastructure

The Project is well served in terms of infrastructure. No significant challenges with regards to
the current or planned arrangements are anticipated. The Mine offices and camp are accessed
by a 1.2 km gravel road which passes through the village of Namanhumbir. A 4 km gravel road
connects the Mine gate with the maintenance area, recovery house, and wash plant. The entire
operation is running on power supplied by Electricidade de Mogambique with 3 phase 33 KV
line voltage. The communication systems at the operation are closely linked to the security
measures. The support infrastructure benefits from a WiFi connection and operatives utilise
two-way radio communications.

Water management is the most significant issue to address on an on-going basis. SRK notes
that current and planned actions are designed to ensure that infrastructure requirements will
not adversely impact on the operations performance.
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3.7

Social, Environmental, and Health and Safety

Review of the social, environment, and health and safety aspects of the operation focused on
compliance with applicable Mozambique environmental legislation and environmental
authorisations; performance relative to GIIP, including the requirements of the London Stock
Exchange ESG reporting guidelines; appropriateness of the existing management systems and
CSR activities; environmental and social issues of concern; risks and liabilities; the
appropriateness of closure planning and cost estimates; and recommendations for
improvement to existing management measures and reduce risk. The review builds on
previous reviews completed for the Mine by SRK. The update is based on a site visit to MRM
by Dr Cathryn McCallum in October 2019, and a desk top review by John Merry.

In February 2012, the Mozambican government granted MRM mining and exploration
concessions for the two adjoining mining concessions 4702C and 4703C, which cover an area
of approximately 33,600 ha. These were dated 11 November 2011 and valid for 25 years. In
December 2015, MRM was granted a consolidated Mining Concession which combined the two
concession areas under 4703C (ref 1588/CM/INAMI/2015) valid until 11 November 2036.
Article 44 of the Mining Law No 20/2014 states that prior to the beginning of any development
and extraction operation in the area covered by the concession, the mining concession holder
is required to obtain the following primary environmental approvals:

 an Environmental Licence;
f aLand Use Per mit, termed a ADUATO; and

1 an approval for the compensation and resettlement plan (fRAPJ.

The Mining Law includes specification on mine closure. The National Institute of Mines
(ANAMIQ (Article 26) is responsible for reviewing and approving rehabilitation and closure.
MRM was originally granted Environmental Licences by the Ministry of Environment (by the
Governor of the Province of Cabo Delgado), for Category B Projects, on 9 March 2012 for
mining on the Mining Concessions 4703C and 4702C (Environmental Licenses 006/2012 and
007/2012, respectively). These licenses expired on 28 November 2016. A condition for the
renewal of the licences was the completion of an EIA process as the mine was then considered
a Category A facility. The EIA report was subsequently approved, and the Company holds a
valid environmental licence through to August 2024 for the mine site and a separate licence
valid until April 2023 for the unit in the industrial park in Maputo. MRM also holds a valid
approval for its RAP.

There is currently no formal stakeholder engagement plan at MRM and, as a result, there are
no formal stakeholder records. MRM has engaged consultants and are in the process of
establishing an operational stakeholder engagement plan and a grievance mechanism, referred
to as the operational grievance mechanism. As with Kagem, MRM assigns 1% of ruby sales
annually for CSR activities, managed by a
assistant CSR manager who is supported by a team of three community liaison officer, three
community liaison assistants and a grievance management officer.

MRM has completed a RAP (prepared by Genesis Consultants). Just under 1000 households
(984) have been economically displaced, of which 834 have received compensation payments
for loss of crops and fruit trees. 105 households in Nthoro Village will be physically and
economically displaced by the project. A new settlement is in the final stages of construction for
the Nthoro community, in line with government regulations.
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As required under Mozambique law, a closure plan and closure cost estimate has been
developed as part of the EIA. The costs of on-going rehabilitation for mined out areas are
included in the financial model projections for MRM. Based on SRKGO6s experienc
estimate included in the EIA is relatively low and does not cover all elements of a
comprehensive closure programme such as redundancy payments and retraining costs. As a
result, MRM has a more conservative closure provision in the model. This is to cover the cost
of removal of all equipment from the site, rehabilitation of all the remaining disturbed areas on
site and pay staff retrenchment costs. SRK note that rehabilitation of the open pits concurrent
to mining operations is a key closure objective. Improvements have been made in the stripping
and storage of topsoil, but topsoil stores can still be improved (the material depth exceeds ideal
topsoil storage guidelines and there is no attempt to revegetate the stored soil).

MRM has a site HSE policy that aligns with the Gemfields corporate commitments to the
implementation of a management system compliant to ISO 14001 and OSHAS 18001. There
is a renewed emphasis on this driven from the Gemfields corporate office. Documentation
viewed and discussions with SRK suggest there is still a significant amount of work to be done
on the HSE management systems.

Other than consideration of individual human rights in the apprehension of artisanal miners,
increasing security and policing the concession area, there is no artisanal and small scale miner
(AASMO) ma n a g e.Recantmergldtions from @ 2015 study on ASM do not appear
to have been implemented. This means there are no alternative livelihood options for the
disadvantaged and increasingly marginalised youth that exist in and around the concession and
who appear to make up the majority of illegal artisanal miners.

3.8 Ruby and Corundum Market and Pricing

MRM&és ruby production in Madagascar has had a mat
even more so than Kage modor. eGermfieldstis carantlytthe evorldsme r al d s
single largest producer of coloured gemstones. Gemfields has estimated that the Montepuez

mnes houl d account for around 40% of the worldbés r
that up to 10.3 Mct of rubies and sapphires were recovered at Montepuez in a year.

The Montepuez rubies are invaluable to the ruby industry because of the range of sizes, quality
and especially the wide range of colour and florescence of the gemstones, alongside providing
a controlled and regular supply.

A variety of treatments are applied to rubies to improve their quality. In general, treated rubies
are far more available than untreated gemstones and sell into the market at affordable prices.
Gemfields understands that the mine production is very vast and includes all grades of rubies,
therefor treatments are needed, thus demand all their auction clients to appropriately disclose
and value the goods accordingly.

As for emeralds, Gemfields aims to develop and lead a sector that has historically remained
unregulated and largely illicit, by showcasing the benefits of a more systematic, modern and
transparent approach to coloured gemstone mining so that the industry becomes more
responsible and legitimate, providing sustainable long-term social, economic and
environmental benefits to both the country and local communities. Gemfields has developed
and implemented an innovative grading and auction system for selling its rough gemstones.
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Due to its hardness, transparency, rarity and colour, ruby is considered one of the most valuable
and expensive of all gemstones. Gemfields categorises its stones into three main categories,
namely Premium Ruby, Ruby and Other stones. The market recognition of Mozambique rubies
has steadily risen in recent years with the equivalent per-carat values of these gemstones
having tripled. Mozambique gemstones are, however, still selling for about half the price of
comparable Myanmar rubies. The consensus is that although Mozambican rubies will continue
to be available well into the future

Gemfields has seen a significant increase in auctions prices during the last few years. A
detailed analysis of the auctions and market prices is presented in the main body of the CPR
in Section 3.8. The Premium Ruby and Ruby stones account for the majority of sales revenue.
Forecast prices are presented in Table ES 17.

Table ES 17: MRM Forecast Commodity Prices

Commodity Prices

(USDIct) July 2019+
Average 17.68
Premium 975.6
Ruby 37.9
Other 0.75
3.9 Economic Analysis
SRK has prepared an independent DCF for the mine to assess the economic viability of the
LoMp and associated Ore Reserves. The LoMp and its constituents supporting the Ore
Reserves is also referred to as the Base Case. to 20.8 Mt with an average recovered grade of
8.95ct/t, resulting in a total contained carats of 185.9 Mct. The DCF is based on TEP provided
by the Company and reviewed by SRK. SRK has incorporated adjustments where deemed
appropriate, in discussion with the Company. Working capital movements have been modelled.
VAT movements have not been deemed material. SRK has compared forecast unit costs to
historical costs achieved during the last 3 years.
SRK presents the LoMp production and revenue summary in Table ES 18. The operating and
capital costs, and resulting economic outputs, and presented | Table ES 19. The annual figures
are detailed in the main body of the CPR, Section 3.9.
Table ES 18: MRM LoMp Production and Revenue Summary
Units Total/Ave
Production Mining
Total Waste (kt) 76,611
Mugloto Secondary (kt) 52,880
Maninge nice Secondary (kt) 1,470
Maninge nice Primary (kt) 1,972
Glass Secondary (kt) 20,289
Total Ore (kt) 20,768
Mugloto Secondary (kt) 12,061
Maninge nice Secondary (kt) 470
Maninge nice Primary (kt) 1,084
Glass Secondary (kt) 6,314
Total Material Moved (kt) 97,379
Stripping Ratio (t:t) 3.69
Processing
Plant Capacity (kt) 56,650
Total Ore Treated (kt) 20,768
Mugloto Secondary (kt) 12,061
Maninge nice Secondary (kt) 470
Maninge nice Primary (kt) 1,084
Glass Secondary (kt) 6,314
30688_Kagem_MRM_CPR_Final.docx January 2020

Page xxxi of xxxv



SRK Consulting Gemfields CPR i Executive Summary

Stockpile (kt) 840
Total Grade (ctht) 8.95
Mugloto Secondary (ctht) 2.70
Maninge nice Secondary (ctht) 52.6
Maninge nice Primary (ctht) 97.9
Glass Secondary (ctht) 2.31
Stockpile (ctht) 9.45
Total Content (ct 000's) 185,894
Mugloto Secondary (ct 000's) 32,547
Maninge nice Secondary (ct 000's) 24,723
Maninge nice Primary (ct 000's) 106,110
Glass Secondary (ct 000's) 14,579
Stockpile ct 000's 7,935
Total Sales (ct 000's) 196,875
Premium (ct 000's) 2,827
Ruby (ct 000's) 15,528
Other (ct 000's) 178,520
_Commodity Prices
Average Price (USD/ct) 17.7
Premium (USDlct) 975.6
Ruby (USD/ct) 37.9
Other UsSD/ct 0.8
Premium (USDM) 2,758
Ruby (USDM) 589
Other (USDM) 134
Total Revenue (USDM) 3,481

Table ES 19: MRM LoMp Costs and Economic Results

Mining and production costs (USD!t treated) 22.33
Administrative expenses (USDt treated) 4.30
Management and auction fees (USD!t treated) 20.95
Mineral royalties and production taxes (USD!t treated) 16.78
Total Operating Costs USD/t treated 64.36
Mining and production costs (USDM) 464
Administrative expenses (USDM) 89
Management and auction fees (USDM) 435
Mineral royalties and production taxes (USDM) 349
Total Operating Costs USDM 1,337
Engineering and Mining (USDM) 90.0
Exploration (USDM) 9.8
Wash Plant & Sort Plant (USDM) 11.0
Security (USDM) 0.2
Other & Sustaining (USDM) 72.2
Closure (USDM) 8.0
Total Capital USDM 191
Sales Revenue (USDM) 3,481
Operating Costs (USDM) 1,337
Operating Profit - EBITDA (USDM) 2,144
Tax Liability (USDM) 739
Capital Expenditure (USDM) 191
Working Capital (USDM) -6
Net Free Cash Flow (USDM) 1,219
Net Present Value 8.0% 649
10.0% 567
12.0% 498
30688_Kagem_MRM_CPR_Final.docx January 2020

Page xxxii of xxxv



SRK Consulting Gemfields CPR i Executive Summary

3.10

SRK considers that the mine has favourable economics and based on the assumed commodity
prices is considered robust in terms of the estimated operating margins and return on
investment. The NPV at a discount rate of 10% is USD 567 million and annual cash flows are
positive for the duration for the life of mine. On this basis SRK confirms the economic viability
of the Ore Reserve.

SRK recommends further refinement of capital cost estimates is undertaken in order to optimise
profitability; and that the financial model is updated regularly to reflect new information relating
to revised mine plans, resource estimates and prices realised at auctions.

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: These many be influenced, inter alia, by commodity
demand-supply balances for gemstones, specifically rough and cut rubies and sapphires.
In all cases, these are critically dependent on the demand in the primary sales markets in
which cut gemstones are consumed, an indication of which is the disposable income as
generally reflected by the projected growth in GDP. Furthermore, the sales price varies
significantly between both rough and cut gemstones and within the specific grade
categories. Historical prices as recorded for the MRM production are largely based on a
weighted average price received from auctions. Increased production of rubies and other
coloured sapphires has the potential to adversely impact the market price for rough and/or
cut rubies and sapphires. Increased production could come from MRM or other parts of
the world where gemstones could be mined.

1 Foreign Exchange and CPI Risk: CPI for each specific country/currency is impacted by
the assumed relationship between exchange rates and the differential in inflation between
the respective currencies, that is, purchase price parity or non-purchase price parity. Given
the low exposure to non USD related expenditures as noted by MRM, the overall foreign
exchange risk is however considered immaterial.

1 Country Risk: Specifically country risk including: political, economic, legal, tax,
operational, and security risks.

1 Legislative Risk: Specifically changes to future legislation (tenure, mining activity, labour,
occupational health, safety and environmental) within Mozambique.

1 Mineral Resource and Ore Reserve estimation risk: The presence of premium quality
gemstones may be more erratic than indicated from the bulk sampling and production
undertaken to date. It is possible that certain parts of the deposits are richer than others
and this has not yet been fully appreciated at this stage of the Project life. In addition, the
market for some of the lower quality stones could be overestimated leaving some stones
unsold at auction.

1 Poor compliance with EMP: Based on the recent audit reports provided, MRM are not
complying with their obligations under the approved EIA report. This risks potential fines
as well as reputational damage.

1 Water resources and water management: There appears to be a lack of understanding
of water availability, water use, and potential vulnerability of the operation to climate
change impacts. The risk is that the operation is not prepared for extreme drought or flood
conditions leading to production loss or competition for scarce resources.
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Biodiversity management: The existence of only basic environmental baseline data and
lack of a clear biodiversity management programme is a potential risk when compared to
the high-profile Gemfields marketing programme.

Youth disengagement and conflict: There are few alternatives to engaging in illegal
artisanal mining activity. Reportedly there are links between illegal mining and the Islamic
insurgency in the north of the province, thus presenting a potential conflict risk.

Increase in ASM activity: While there are a series of comprehensive security measures
being put in place to reduce incursions onto the concession, unless there are viable
livelihood alternatives and proactive engagement, it will remain an uphill battle. A number
of similar risks were highlighted in the 2015 report, but SRK understands these are still to
be addressed. This presents an ongoing risk associated with artisanal miners as well as
the risk of population influx and associated social challenges.

Poor stakeholder engagement records: The absence of a stakeholder engagement
strategy, plan and data management process, present a social risk to the operation and
makes MRM vulnerable to misinformation, rumours and potentially false allegations.

Economic Performance Risk: The risk that the mine operations become uneconomic is
considered relatively low, as demonstrated by the economic and sensitivity analyses. The
greatest asset specific risk relating to the NPV is perceived to be future grades being
materially lower than estimated.

The principal opportunities with respect to MRM are largely constrained to:

1 Mineral Resource: Potential increases through completion of successful exploration
drilling at the MRM and the broader area within the licence.

o0 upgrading of the Inferred Mineral Resources and the unclassified secondary material
(approximately 40 Mt) to Indicated through additional exploration. Additional drilling
and bulk sampling may also supply additional information regarding the grade trends
noted at the mine to date, and potentially help to define the underlying causes.

1 Ore Reserve: Potential increase through:

o refining current estimates with further exploration drilling and bulk mining to help to
calibrate the estimation process and better define the presence of high value
gemstones; and

o the market for some of the lower quality stones could be under estimated resulting in
higher prices for these products than those presented.

1 Biodiversity Management: Both operations already have a considerable security
programme that looks to restrict access to the mine licence areas. This coupled with a
comprehensive biodiversity programme that brings in ecosystem services and social
provisioning and involves local communities could set Gemfields apart from the sector.
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4 SUMMARY OF MINERAL RESOURCE AND ORE RESERVE

STATEMENTS

The Mineral Resource and Ore Reserve Statements for the two assets, namely the Kagem
emerald and beryl mine, and MRM ruby and corundum mine, are summarised in Table ES19.

Table ES 20: Summary of Mineral Resources and Ore Reserves by Asset

Gross Net Attributable
Total Beryl 5 Total Beryl .
Tonnes and Emerald Conéz:raetg Tonnes and Emerald Conéz:?:tg
Grade Grade
Category (kt) (ct/t) (Mct) (kt) (ct/t) (Mct)
Kagem
Ore Reserves
Proven 681 179 122 511 179 91
Probable 2,940 215 633 2,205 215 475
Total Ore 3,621 209 755 2,716 209 566
Reserves
Mineral Resources
Measured 775 210 163 581 210 122
Indicated 3,840 265 1,015 2,880 265 761
Inferred 1,400 145 201 1,050 145 151
Total Mineral 6,015 229 1,379 4511 229 1,034
Resources
Total Ruby Total Ruby
Tonnes and Contained Tonnes and Contained
Corundum Carats Corundum Carats
Grade Grade
Category (kt) (ctht) (Mct) (kt) (cth) (Mct)
MRM i Primary Mineralisation
Ore Reserves
Proven - - - - - -
Probable 1,127 98 110 845 98 83
Total Ore
Reserves 1,127 98 110 845 98 83
Mineral Resources
Measured - - - - - -
Indicated 1,143 96 110 857 96 83
Inferred 240 98 24 180 98 18
Total Mineral 1,383 96 133 1,037 96 100
Resources
MRM i Secondary Mineralisation
Ore Reserves
Proven - - - - - -
Probable 19,641 4 76 14,731 4 57
Total Ore 19,641 4 76 14,731 4 57
Reserves
Mineral Resources
Measured - - - - - -
Indicated 19,697 3.9 76 14,773 3.9 57
Inferred 39,800 11.3 449 29,850 11.3 336
Total Mineral 50,497 8.8 524 44,623 9 303
Resources
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A COMPETENT PERSONS REPORT FOR THE KAGEM EMERALD
AND BERYL MINE, ZAMBIA AND THE MONTEPUEZ RUBY AND
CORUNDUM MINE, MOZAMBIQUE

INTRODUCTION

Background

SRK Consulting (UK) Limited (f/BRKJ is an associate company of the international group
holding company, SRK Global Limited (the fSRK Groupd. SRK has been commissioned by

Gemfields

or t he

GrouporLifmGd mpfdi ehlddcsSd aaft er
fi Cl itakerah Wpdate bf the Qompetent Persons Report (ICPRQ for the Kagem

al so

referred

emerald and beryl mine in Zambia (known as i K a g ¢ andthe Montepuez ruby and corundum
mine in Mozambique (known as the Montepuez Ruby Mine, or i MR M dPjeviously, SRK has
produced CPR documents for these assets separately, but for this update, this document
covers both assets. The previous CPR documents were produced for Gemfields plc, which
was a London listed entity. The operating company for the two assets has remained the same

throughout

SRKos i

nvol vement

wi t h

the ass

et s.

SRK has been requested to limit the CPR to the Kagem and MRM assets. Kagem Mining Ltd
is the Kagem mine operator and Montepuez Ruby Mining Limitada is the MRM mine operator.
Both operating companies are 75% owned by Gemfields. A summary table for the relevant
assets are included in Table 1-1.

Table 1-1: Summary Table of Assets
Licence Expiry LG .
Asset Holder Interest D Area Start of Production
ate 2
(km?)
Kagem Kagem Mining Ltd ~ 75% 26 April 2045 42.37 1 November 2007
MRM Montepuez Ruby 750, 11 November 2036 349 1 November 2012

Mining Limitada

This CPR has been prepared to support the reporting of Mineral Resources and Ore Reserve
estimates in accordance with JORC Code.
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The Competent Person (fiCPQ with responsibility for the reporting of Mineral Resources 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. The CP with responsibility for the reporting of Ore Reserves is Sabine
Anderson, Principal Consultant (Due Diligence), who is a member in good standing of the
Institute of Material, Minerals and Mining (AOM39, a recognised overseas professional
organisation as included in a list available on the JORC website. She is a full-time employee of
SRK and has sufficient experience that is relevant to the style of mineralisation and type of
deposit under consideration and to the operating activities being undertaken to qualify as a
Competent Person as defined in the JORC Code.

1.2 Project Description

121

Location and Access: Kagem

The Kagem emerald and berylmine ( i K a gis gitu@ated in the Ndola Rural District, Copperbelt
Province, Zambia, approximately 260 km north of Lusaka, the capital city of Zambia as
presented in Figure 1-1. The site is some 31 km south-southwest of the Copperbelt town of

Kitwe and the licence is bisected

by the administrative boundary between Ndola Rural District

and Luanshya District. The site is accessed along a combination of national (10 km south of
Kitwe to Fisenge along the M4) and local (22 km) southwest towards the settlement of Sempala,
a total travelled distance of 32 km. Sempala has a population of some 1,225 within a 7 km
radius and is located in the northernmost corner of the licence area. The Company also holds
additional licences in the region, but these do not form part of this CPR.

T

T
600000

T T
650000 700000

g B DEMOCRATIC TANZANIA
REPUBLIC
OF CONGO
~ MA LA W |
o Ters ZAMBIIA o Bowe
\—’>, Sy \ LUSAKAR)| O ZAMBIQUE
Chiliabombye', g
BRG =~ —Sg N HARARE
A Z 117"\‘ NAMIBIA ZIMBABWE
i 4 \ BOTSWANA
L E) L i DEMOCRATIC REPUBLIC BF CONGO
A A |
LEGEND : ;
g \\, 3, i
8 ) =3
S D Licence \ S
& ~ 8
Town i
Waterbody ad
Waterway By A~ < G ‘
|
|| Rail
International boundary i
Road i
8 primary g
LS ; ea
§ Secondary g:z::n;\lzgyzesv: WGS 1984 UTM Zone 358 : ﬁ
tertiary 0 10 20 30 40 50 km
! e —
\ BDOIODO 700lUDO 4 750|000 2 2 SDUIOOD
Figure 1-1: Project Location: Kagem
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1.2.2

1.2.3

1.2.4

Topography: Kagem

Much of this ecoregion is flat or rolling, with local areas of higher relief. The mine site, however,
is fairly flat, gently sloping towards the Kafubu stream in the south. The Kafubu stream forms
the southern boundary of the permit area and lies in a wide valley. The biome is Tropical and
Subtropical Grasslands, Savannas and Shrublands. The vegetation is dominated by the
Central Zambezian Miombo Woodlands which is a densely forested ecoregion that covers much
of Central and East Africa. Trees grow to heights of 15 m to 20 m, rising over a broadleaf shrub
understorey with grassland underneath.

Animal life is limited by the disturbed nature of the area, with small mammals occurring in the
less disturbed areas. Numerous insects, birds and reptiles occur. The aquatic environment is
relatively undisturbed, and fishing is common.

The site is located in the catchment of the Kafue river and is drained by the Kafubu which drains
into the Kafue. The Kafubu stream, which has its origin some 50 km to the northwest of the
permit area, forms the southern boundary. It drains into the Kafue which is a major river and
provides water to much of Zambia, including the city of Lusaka. The Kafue river forms the
eastern boundary and flows approximately 6.5 km to the east of the project area. Abandoned
pits readily fill with water indicating a relatively shallow groundwater table between 8 m and
10 m below the surface.

Climate: Kagem

The climate is classed as temperate humid. The dry season may be as long as 7 months, and
95% of the annual rainfall occurs from November to March, which is the region's summer. The
mean annual evapotranspiration is 1,419 mm with monthly values ranging from 90 mm to
165 mm. The mean monthly temperatures range from 16.1°C in June to 23.8°C in October.
The monthly temperatures range from a minimum of 6.1°C in July to a maximum of 32.1°C in
October. Wind speeds range between 0.7 m/s to 1.5 m/s and are predominantly from the
southeast, east and northeast.

Site Description: Kagem

The Kagem Mine comprises the current operating open pit mines at Chama and Fibolele, and
the bulk sampling pit at Libwente. The open pits produce emerald and beryl bearing ore for
processing at the processing plant. Existing surface infrastructure at the Mine area includes:

access roads;
operational wash plant ;
operational emerald sorting house;

mine camp, accommodation and offices; and

= =4 -a -a -2

equipment maintenance facilities and stores.

The existing workforce consists of approximately 733 personnel including technical and
operational employees Figure 1-2 shows the Kagem Mine site layout and location of the
operations.

30688_Kagem_MRM_CPR_Final.docx January 2020

Page 3 of 305



SRK Consulting Gemfields CPR i Main Report

SEMPALA, VIL_AGE ¥

Fonca Camp 5
\ SAND

Fibolele Dam —\\ o

;‘ FIBOLELE ;

Police Carp —_ S =

— Police Camp /
KANCHULE

2 DABWISA

Police Camp

Magazine “ X \
Security __\{ 2R Libwente South BSP
. ot | S
4 - LIBWENTE

e Security
Kennels ~

Lake ~d = ‘u_:‘ Ishuko BSP

e I JCHAMA ‘:' LEGEND
Police Camp - i b;ur §SH[NGWA f | | [ chama pit
5= d : = Dumps
A ‘ [ Historic Pits
[ Kagem License
I Buik Sampling Pits
Natore Mine roads

Coordinato Systom: WGS 1984 UTM Zona 358
Datum: WGS 1584

Figure 1-2: Kagem: Site Layout Plan

1.2.5 History: Kagem

Kagem ML was incorporated in 1984 as a joint venture between the Reserved Mineral
Corporation (55%, liquidated in 1996) and Hagura Mining Limited (45%). The Government of
Republ i ¢ oGozZz&Zpssurbedd mang§gément control of Kagem in 1990; however, after
experiencing operational and financial difficulties and 12 months of frozen production, Hagura
UK regained management control in July 1996. In September 2001, Hagura signed an
agreement with GoZ to purchase 42% of its 55% share. In June 2005, GoZ entered into a
supplemental agreement, whereby Hagura would increase its stake to 75%. In October 2007,
a portfolio company of Pallinghurst acquired Hagura, which owned and still owns 75% of
Kagem. An expansion and redevelopment plan for Kagem was immediately put in place. To
implement this plan, Kagem entered into a management agreement on 8 November 2007
whereby Gemfields was asked to spearhead Kagemds
8 June 2008, a transaction was completed whereby Gemfields became the owner of Hagura,
meaning that it effectively held a 75% interest in Kagem. Gemfields directly manage the mine.
Hagura, essentially a shell company, does not receive any management fees or payments.

1.2.6 Location and Access: MRM

The Montepuez ruby and corundum mine ( i MR Bllocated in Cabo Delgado province in north-
eastern Mozambique, approximately 170 km west of Pemba as presented in Figure 1-3 and
Figure 1-4. 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
1-4). 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.
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Figure 1-3: MRM: Project Location
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1.2.7

1.2.8
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Figure 1-4; MRM: Project Setting Showing Licence

Topography: MRM

MRM&és concession areas are | ocated within
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 tributary drains 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.

Climate: MRM

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.
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1.2.9 Site

Description: MRM

Gemstones are currently mined from a series of shallow open pits within the Mugloto, Glass,
Maninge Nice areas. In addition to the Namanhumbir mine camp, the existing surface
infrastructure includes:

and

f
f
f
f
f
f
f
f
f
f

open pit mining areas;

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);
warehouse and diesel pump station;

CCTV control room;

geology site office and core-shed; and

the security barracks.

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.

SRK understands the existing workforce as at June 2019 totals 1,184 employees. Figure 1-2
shows the MRM site layout and location of the operations.
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Figure 1-5: MRM: Site Layout Plan

History: MRM

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.

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 constructed a new Sort House and recovery
installation incorporating state-of-the-art hands-off sorting equipment.

Requirement, Structure, and Reporting Standard
Requirement

This CPR has been prepared to support the reporting of Mineral Resources and Ore Reserve
estimates in accordance with the Australasian Code for Reporting of Exploration Results,
Mineral Resources and Ore Reserves (the AIORC Codeoor AJORCQ, 2012 Edition.

This CPR has been prepared to support the reporting of Mineral Resources and Ore Reserve
estimates in accordance with JORC Code. SRK understands that the CPR forms part of the
requirements for a dual-listing on AIM, as the document will be prepared for material assets of
the Company, and will be reproduced, in ful

and reproduced in part in the announcement

Announc ement 0) .

30688_Kagem_MRM_CPR_Final.docx January 2020

Page 8 of 305

nvol

and
to

vV e

b

v



SRK Consulting Gemfields CPR i Main Report

1.3.2 Structure

The CPR is limited to the Kagem and Montepuez operations and the associated licences.
Accordingly, this CPR has been structured on an asset and 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. SRK notes that the Company also holds additional
licences in both the Kagem and Montepuez regions, but these do not form part of this CPR.

1.3.3 Compliance

In this CPR, the standard adopted for the reporting of the Mineral Resources and Ore Reserve
statements is that defined by the terms and definitions given in the JORC Code. The JORC
Code is a recognised reporting code and is accept

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

Notwithstanding the above, SRK 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;

I 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; and

1 this CPR has not undergone regulatory review.

SRK notes that gemstone deposits, owing to the distribution of economic concentrations of
reaction zones and 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 or reaction zone grade. Derivation of Mineral Resources is largely
dependent on the availability of the results of bulk samples or equivalent such as historical
production statistics.

1.4 Effective Date and Base Technical Information

The effective date (the AEffective Dateo) of t hi
Mineral Resources and the Ore Reserves estimated at this date.

The underlying technical, economic and other inputs to the Ore Reserves is relevant at the
Effective Date. Subsequent to the Effective Date and the date of the CPR, the Company has
informed SRK of the following two key events, which SRK has taken account during the
completion of this CPR:

1 The 15% export duty on precious gemstones applicable in Zambia has been suspended
with effect from 1 January 2020. This has been published in a Supplement to the Republic
of Zambia Government Gazette, dated 13 December 2019. As such, the Kagem economic
assessment and resulting NPVs only include the 15% export duty for the period 1 July
2019 to 31 December 2019;
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1  During this period, auctions for Kagem and Montepuez stones were held in Singapore on
18-21 November 2019 and 10-14 December 2019, respectively. The stone categories,
sales volumes and prices achieved were in line with that expected and as projected in the
Kagem and Montepuez economic assessments. As such, no update of the economic
assessment is necessary; and

1 The Kagem Large-Scale Mining Licence N0.14105 was renewed by 25 years on 10
December 2019. The new licence expiry date is 26 April 2045.
1.5 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 SRK, and other than where expressly
stated, this has not all been independently verified. SRK has, however, conducted a detailed
review and assessment of all material technical issues likely to influence the value of both
assets, which has included the following.

Kagem:
I inspection visits to the Project in July 2015;

1 discussion and enquiry following access to key project technical, head office and
managerial personnel from May through August 2015 and September to November 2017;

1  an examination of historical information for the Mine;

1  generation and reporting of a SAMREC compliant Mineral Resource and Mineral Reserve
statements;

1 areview and, where considered appropriate by SRK, modification of the latest Life of Mine
p | a rLeMpd fdr the Mine as part of the 2017 CPR; and

1 site visits and update of the LoMp, Mineral Resource and Ore Reserve Statements for the
2019 CPR, to support a dual listing on the LSE.

MRM:

1 inspectionvisiitoMRMdur i ng August 2014 which OARévimiv nat ed i
of Resource and Reserve Planning att he Mont epuez Mi rnaed datédo z ambi ¢
October 2014;

1 inspection visits to MRM in April 2015;

i 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 for the production of
the LoMp, and Mineral Resource and Mineral Reserve Statements for the Mine as part of
the 2018 CPR for a proposed listing on the JSE; and

1 review and update of the LoMp, and Mineral Resources and Ore Reserve Statements for
the 2019 CPR, to support a dual listing on the LSE.
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SRK 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
and Ore Reserves.

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, SRK has performed all necessary validation and verification procedures deemed
appropriate in order to place an appropriate level of reliance on such information.

1.5.1 Technical Reliance

SRK places reliance on the Company and their respective technical representatives that all
technical information, as of 1 July 2019, is accurate.

For Kagem, the technical representative is Mr Anirudh Sharma. Mr Sharma is the Kagem
General Manager for the Company and is responsible for all technical matters in respect of this
CPR for Kagem. The technical representative for MRM 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 this CPR for MRM.

1.5.2 Financial Reliance

In consideration of all financial aspects relating to the assets, SRK has placed reliance on the
Company that the following information as they may relate to Kagem, MRM, and the Company
is appropriate as at 1 July 2019:

1  operating expenditures as included in Kagemand MRM6 s L o Mp;
1 capital expenditures as included in Kagem and MR M &.eMp; and

9 all statutory and regulatory payments as may be necessary to execute the LoMp for both
assets.

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 Financi al Of ficer of Gemfi el
operations and management.

1.5.3 Legal Reliance

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

1 the Directors of the Company 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 assets; and

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

The details of the mining licenses for Kagem and MRM are presented in Table 1-2. SRK
understands that the Kagem licence is currently being renewed. The renewal term will be a
further 25 years. The licence renewal is considered by the Company to be process before the
end of December 2019.

30688_Kagem_MRM_CPR_Final.docx January 2020
Page 11 of 305



SRK Consulting Gemfields CPR i Main Report

Table 1-2: Kagem and MRM Mining Licence Details
Document Type License No Approval Authority Validity Period
Kagem

Director Mines, Ministry of

Large Scale . . 27 April 2010 to

Gemstone Mining ﬁg?.SGML 'E)/l(lar:/eesloar;r?el\r?tmgrg\llsernment 26 April 2020,

License P! ! extended to 26 April 2045
of Zambia.

MRM

Ministry of Mineral

Mining Concession 4702C Resources, Government of
Mozambique
Ministry of Mineral

Mining Concession  4703C Resources, Government of
Mozambique

11 November 2011 to 11
November 2036

11 November 2011 to 11
November 2036

The Kagem mining licence is valid until April 2020. On 12 December 2019, the licence was
extended by 25 years.

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

SRK is responsible for this CPR and declares that SRK has taken all reasonable care to ensure
that the information contained in this report,isto SRK6 s knowl edge having made a
enquiries, in accordance with the facts and contains no omission likely to affect its import.

SRK 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 has confirmed in writing with SRK that to their knowledge the information
provided by them (when provided) was complete and not incorrect or misleading in any material
respect. SRK has no reason to believe that any material facts have been withheld. Further,
the Company have confirmed in writing to SRK that they believe they have provided all material
information.

The achievability of the LoMp for each asset and associated expenditure programme is neither

warranted nor guaranteed by SRK. The LoMp and expenditure programme as presented and

di scussed herein has been proposed by the Compan
appropriate by SRK, 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. 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

SRK 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.
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1.6.3

1.6.4

1.6.5

1.7

SRK6s opinion in respect o0reResepeshdclaredrardithe BOMB
is effective at 1 July 2019 and is based on information provided by the Company throughout
the course of S R K @heestigations, which in turn reflect various technical-economic conditions
prevailing at the date of this report. Further, SRK 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.

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 Ore Reserve.

Neither SRK, the Competent Persons, 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. Consequently, SRK, the Competent Persons, and the directors of SRK consider
themselves to be independent of the Company.

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, SRK does not consider them
to be material.

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.

Copyright

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.

Qualifications of Consultants

The SRK Group comprises over 1,400 staff, offering expertise in a wide range of resource
engineering disciplines with 45 offices located on six continents. The SRK Group prides itself
on its independence and objectivity in providing clients with resources and advice to assist them
in making crucial judgment decisions. For SRK this is assured by the fact that it holds no equity
in client companies or mineral assets. SRK has a demonstrated track record in undertaking
independent assessments of resources and reserves, project evaluations and audits, Mineral
Expertso Report s, Competent Personsd Rep
Compliance Audits, Independent Valuation Reports and independent feasibility evaluations to
bankable standards on behalf of exploration and mining companies and financial institutions
worldwide. SRK 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.

30688_Kagem_MRM_CPR_Final.docx January 2020

Page 13 of 305

our ces

orts,



SRK Consulting Gemfields CPR i Main Report

This CPR has been prepared based on a technical and economic review by a team of
consultants sourced from the SRK Groupds offices
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 in Table 1-3, have extensive
experience in gemstones and the mining industry and are members in good standing of
appropriate professional institutions.

Table 1-3: Team Members

Designaton _eOiaten Membersip
Project Director Dr lestyn Humphreys Corporate FIMMM AIME PhD 30
Project Review Richard Oldcorn Corporate FGS CGeol MSc 30
I\G/I;?al(r)zglyResources Dr Lucy Roberts Principal MAusIMM(CP) PhD 20

James Haythornthwaite ~ Senior FGS CGeol, MSc 10

Martin Pittuck Corporate MIMMM CEng FGS CGeol MSc 30
Sﬁ;fg:r?:]‘;a' Neil Marshall Corporate MIMMM MBGA MISRM CEng MSc 40
Mining Hanno Buys Senior MAusIMM(CP) MSc 20

Francois Taljaard Senior SAIMM Pr,Eng BEng 20
Metallurgy Dr John Willis Principal MAusIMM(CP) MAIME PhD 30

Dr David Pattinson Corporate MIMMM CEng PhD 35
Tailings Richard Martindale Principal MIMMM CEng FGS MSc 20
Infrastructure Colin Chapman Senior FGS CGeol MIMMM MBGA MSc 20
Environmental John Merry Principal MPhil 30
Social Dr Cathryn MacCallum Principal FIMMM CEnv CSci PhD 30

Insiya Salam Consultant MSc 10
Financial Model Sabine Anderson Principal MIMMM CEng MEng 25

Ore Reserves

The Competent Person with responsibility for the reporting of Mineral Resources 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.
The CP with responsibility for the reporting of Ore Reserves is Sabine Anderson, Principal
Consultant (Due Diligence), who is a member in good standing of the IOM3, a recognised
overseas professional organisation as included in a list available on the JORC website. She is
a full-time employee of SRK and has sufficient experience that is relevant to the style of
mineralisation and type of deposit under consideration and to the activity being undertaken to
qualify as a Competent Person as defined in the JORC Code

In order to prepare this CPR, the following site visits were undertaken:
Kagem:

9 5 to 15 June 2015: Lucy Roberts and James Haythornthwaite visited site to work on the
geological model and to advise on data collection for Resource and Reserve estimation.

I  22to 26 June 2015: Fraser McQueen, Neil Marshall, Rowena Smuts and John Willis visited
site to review the mining, environmental and processing disciplines respectively. 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.
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1 19 to 24 August 2019: Lucy Roberts, Hanno Buys, and John Merry visited site to review
the geology, mining, and environmental disciplines, respectively. A further site visit was
conducted by Insiya Salam between 7 and 11 October 2019, to review the social aspects
of the operation.

MRM:

1 18 to 24 August 2014: SRK visited site in order to advise on data collection for Resource
and Reserve estimation.

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

1 30 March to 4 April 2015: SRK 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.

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

I 7 to 12 October 2019: Cathryn MacCallum visited site to review the social aspects of the
operation.
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2
2.1
2.1.1

21.2

KAGEM EMERALD AND BERYL MINE, ZAMBIA
Geology

Introduction

This section details the geology of the Kagem deposit. This forms the basis of the declaration
of Mineral Resources, which is further described in Section 2.2.

Regional Geology

The Kagem Mine is located in the Kafubu area of the Copperbelt Province of Zambia, at the
centre of the transcontinental Pan-African belts in central-southern Africa, between the Kalahari
Craton to the south and the Congo Craton to the north. The oldest units of the Kafubu area
comprise Palaeoproterozoic
of the Lufubu Basement Complex, exposed in structurally elevated basement domes. The
contact between this basement sequence and the overlying Mesoproterozoic Muva Supergroup
is defined by a distinct angular unconformity, marked by a regional ridge of basal quartzites.
The Kagem Mine location is shown within the context of the regional geology of Zambia in
Figure 2-1. A simplified geology sketch map of the Kafubu emerald area.is shown in Figure
2-2.
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Figure 2-1: Kagem Project Location within the Context of the Regional Geology of

Zambia

The Muva Supergroup comprises fine grained quartz-mica schists, medium-coarse grained
sugary and friable metaquartzites, and sub-concordant bodies of amphibolitic and ultramafic
schists derived from komatiitic sills. The ultramafics, which host the emerald and beryl deposits
in the Kafubu area, vary in thickness from 20 m to 140 m and have been altered by
metamorphism and hydrothermal activity to talc-chlorite-tremolite + magnetite schist (locally
referredtoas TMS)ortalc-bi ot i t e schi st
of alteration to biotiteT actinolite schists.
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The youngest stratigraphic unit of the Kafubu area is the Neoproterozoic Katanga Supergroup,
host to the stratiform copper-cobalt deposits of the Central Afrcian Copperbelt in Zambia and
the DRC. The Katanga Supergroup consists of a 5 to 10 km thick sequence that, from bottom
to top, is divided into siliclastic and dolomitic conglomerates, sandstones and shales of the
Roan Group, carbonates and carbon-rich shales of the Nguba Group the youngest, uppermost
Kundelungu Group including glacial metasediments and a cap carbonate. The contact between
the Katanga Supergroup and the underlying Muva Supergroup appears to be conformable,
although isolated areas of discordance suggest that the Muva was deformed prior to deposition
of the Katanga units.

The units of the Kafubu area are affected by three main orogenic events: the Ubendian, Irumide
and Lufilian (Pan-African) orogenies. The earliest of these, the Ubendian orogeny, dates at c.
1.8 Ba and thus only affects the rocks of the Palaeoproterozoic basement complex. Ubendian
deformation is poorly preserved in the Lufubu Complex due to overprinting by later events. The
Irumide orogeny occurred between 1.05 Ga and 1.00 Ga, affecting rocks of the basement
complex and the Muva Supergroup. The Lufilian was part of the wider Pan-African orogeny,
which involved crustal shortening between the Kalahari and Congo Cratons of up to 150 km
between 590 and 512 Ma. This compression deformed the Katanga Supergroup into a fold and
thrust belt, the Lufilian Arc. The Lufilian orogeny at c. 550 Ma is responsible for the present
structural configuration of the Kafubu area and may be broadly described in terms of four
deformation phases, which largely overprinted structures relating to earlier deformation events.
Of these, the D3 event, which resulted in extensive isoclinal-open folding, is interpreted to be
responsible for axi al pl anar faulting accompani e
commonly cut the Kafubu stratigraphic sequence. Throughout the Kafubu area steeply dipping
PEG dykes and quartz tourmaline veins typically trend north to south or northwest to southeast.
These are accompanied by shallow dipping to flat lying PEG and quartz-tourmaline veins of
variable strike.
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Figure 2-2: Kagem: A Simplified Geology Sketch Map of the Kafubu Emerald Area
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2.1.3 Deposit Geology
Stratigraphy

The currently defined emerald and beryl deposits of Kagem are hosted by TMS of the Muva
Supergroup. The stratigraphy of the main Chama deposit (from bottom to top) is defined by
footwall mica schist, followed by talc-magnetite schist, AMP and quartz-mica schist of the Muva
Supergroup and a thin top soil of approximately 3 m (Figure 2-5). The whole sequence is
intruded by concordant and steeply dipping discordant quartz-feldspar PEG dykes and quartz-
tourmaline veins.

The upper portion of the stratigraphic sequence is usually characterised by at least 200 m of

hangingwall quartzzmi ca schi st (AQMS0o) , domi nated by quart
muscovite, biotite or phlogopite, albite and chlorite (Figure 2-3a). At Chama, this meta-

sedimentary unit often defines a strain gradient from massive, low strain, quartz-rich QMS, to

high strain, strongly foliated or sheared, biotite and chlorite rich QMS (Figure 2-3b) near the

transitional footwall contact with the AMP unit below.

Representative examples of the following key lithologies are given in Figure 2-3:

a) hangingwall quartz-mica schist;

b) high strain, strongly sheared quartz-mica schist with quartz sigmoid structures, at the
footwall of the quartz-mica schist unit adjacent to the AMP contact;

c) high strain AMP at the hangingwall of the AMP unit; and

d) massive AMP.

)

Omma
A o ) "N

Figure 2-3: Kagem: Mica-schist and AMP Lithologies
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The AMP horizon may be described in terms of two distinct units: a dark, hornblende-rich AMP
with |l esser actinolite, quartz, feldspar, biotite
tremolite-actinolite schist with chlorite, biotite and tourmaline + epidote and talc. At Chama, this
AMP unit generally ranges in thickness from 0 to 30 m, but is most commonly in the range of
8 m to 15 m. Field and drill core observations suggest that the AMP is usually more banded
and foliated than the relatively massive talc-magnetite schist. The highest degree of strain
appears to be preferentially partitioned into the upper portion of the unit, which is often more
intensely foliated and epidote-rich (Figure 2-3c). The contact between the AMP and the
underlying talc-magnetite schist is transitional, over which interstitial quartz disappears, and
talc and disseminated tourmaline become increasingly common (Figure 2-4a). Magnetite is
also present in increasing quantities, but is very fine grained and its existence is only detectable
by an increase in Cr content from AMP values of 200 ppm to 300 ppm to values in excess of
700 ppm in the talc-magnetite schist.

The TMS unit (Figure 2-4b) itself contains highly variable quantities of talc, tremolite, actinolite,
biotite, magnetite and tourmaline; the latter may be disseminated in quartz veins or as
tourmalinite bands. Magnetite occurs as very fine grained disseminations, usually not visible
in hand samples, but identified through elemental analyses and magnetic susceptibility tests.
Carbonate alteration of the TMS unit is relatively common, often manifest as pseudomorphs of
mica agglomerates. At Chama, the TMS unit ranges from 0 to 60 m in thickness, with an
average thickness of approximately 18 m. Current interpretations suggest that the TMS and
overlying AMP unit were originally intruded into the Muva Supergroup as a single differentiated
komatiite sill.

The basal contact of the TMS is relatively sharp, being underlain by a typically strongly foliated
quartz-muscovite schist or quartz-sericite-biotite (phlogopite) schist. This felsic schist, is up to
at least 120 m thick, and forms part of a wider group of gneisses, AMP, and kyanite-bearing
schists in the wider mine area.

Characteristic examples of the following lithologies are given in Figure 2-4.

a) tourmaline rich AMP near the talc-magnetite schist contact;
b) talc-magnetite schist;
¢) PEG with feldspar and muscovite; and

d) a quartz-tourmaline vein with massive tourmaline accumulations at the base.
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Figure 2-4; Kagem: AMP, TMS, PEG and Quartz-tourmaline Vein Lithologies

The entire stratigraphic sequence described above is intruded by a suite of PEG dykes (Figure
2-4c) and quartz-tourmaline veins (Figure 2-4d), both concordant to the host rock contacts, and
as steeply dipping discordant bodies. The mineralogy of the PEG dykes is dominated by quartz
and feldspar with lesser muscovite and minor garnet, tourmaline, and beryl. They are usually
highly friable and kaolinised near surface. Quartz-tourmaline veins are characterised by
increased tourmaline content and decreased feldspar input relative to the coarse grained, and
usually wider, PEG dykes. Tourmaline crystals are often observed to radiate from the vein
contacts inwards. Cross-cutting relationships between the PEG dykes and quartz-tourmaline
veins imply multiple phases of intrusion, but it is broadly considered most likely that the two vein
sets were intruded synchronously as part of the same broad intrusive event.

Although there are local differences in the average thickness of individual units, the stratigraphic
sequences at both Fibolele and Libwente are largely similar to that described for Chama above.
That said, some key distinctions exist, most notably at Fibolele, where the AMP horizon in the
hangingwall of the TMS unit is absent.

Although the general stratigraphic sequence at Libwente is similar to that observed at Chama,
the distribution of the ultramafic schists is more irregular, with at least two distinct TMS bands,
and additional minor satellite bodies with AMP in the hangingwall, footwall or both. It is
considered that this is most likely a function of multiple phases of magma emplacement and
differentiation in the mafic sill protolith, coupled with localised shearing in the area of the
Libwente deposit.
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Figure 2-5: Kagem: Schematic Northwest to Southeast Cross Section through the

Chama Deposit Displaying the Mica-schist, AMP, TMS Stratigraphy, and
Intruding PEG

Structure

The most historically significant and productive TMS belt of the NRERA in central Zambia, is

the Pirala Fwaya-Fwaya Belt, which extends roughly 8 km ENE and includes both the Chama

and Libwente deposits, in addition to Gemfieldsbd
semi-regional scale tight-isoclinal fold system which trends east-northeast and is locally offset

by a series of predominantly north-northwest striking structures. Interpretation of airborne

magnetic survey imagery suggests that the Pirala Fwaya-Fwaya Belt, host to Libwente and

Chama, defines a single limb in the south of this fold system, with Fibolele to the north.

At the deposit-scale, the dip and strike of the TMS unit and associated stratigraphy is relatively
variable. At Chama, the TMS horizon strikes at roughly 60°, dipping shallowly (10 to 25°) to the
south-southeast, and rotating to a more north-easterly strike towards the northeast. Libwente
trends broadly east-northeast, dipping very shallowly (<10°) towards the south-southeast in the
southeast of the deposit area and to the north-northwest in the northwest of the deposit. The
Fibolele stratigraphy is characterised by a broadly north-northeast trend, which rotates to an
east-northeast strike towards the north-north-eastern part of the deposit. The dip of the TMS
unit at Fibolele is steeper than that described at Chama and Libwente, typically being in the
order of 20 to 35° towards the southeast, but can be up to 60° locally. Drilling to date suggests
that the dip of the TMS at Fibolele becomes shallower with depth. The TMS is deformed by
north to north-northwest trending late folding in the area of the current bulk sampling operation.
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The suite of PEG dykes and quartz-tourmaline veins that intrude the stratigraphic succession
throughout the Kagem deposits occupy a range of trends, both concordant and discordant to
the local stratigraphy. At Chama, the majority of discordant dykes have a N-S to NNW-SSE
strike and the dips vary between 50° and 70° towards the E-NE. The discordant dykes and
veins at Libwente and Fibolele occupy the same trend set, striking north-northwest, but with a
steeper, typically sub-vertical dip. A second, less abundant set of east-west trending, sub-
vertically dipping PEG dykes is evident throughout the Kagem licence. In addition, low to
moderately dipping PEG dykes are also evident throughout the Kagem Mine area. The PEG
dykes and associated quartz-tourmaline veins, which date to around 500 Ma, are parallel to
locally developed axial planar cleavage relating to late stage north-south trending folds, such
as those observed at Fibolele, and pervasive north to north-northwest trending structures which
locally offset the TMS unit.

In addition to the north to north-northwest trending structures which appear to offset the TMS
unit at the deposit-scale, it is thought that the stratigraphy may be locally offset by a series of
layer sub-parallel post-mineralisation southwest to west-southwest trending shears. This is
most evident at Libwente, where there is significant discontinuity in the local stratigraphy, often
over relatively short lateral distances.

A review of the drillhole logging conducted by SRK whilst on site in June 2015, suggests that

some of the drillhole intersections originally logged as quartz-mica schist may be more

accurately described as a highly sheared or mylonitised rock with significant silica influx and

overprint. A visual assessment of the spatial distribution of the Libwente QMS intersections

highlighted more than one group of QMS intervals that do not conform to the typical stratigraphic

sequence and can be connected along a planar southwest or west-southwest trend. Itis loosely

hypothesized that these planar QMS trends may in fact represent silica-rich shear zones, which

locally offset the TMS unit. This is supported by apparent lateral offsets of the TMS unit, which
coincide with the planar & QMS®&outhwest@anding tliscrete,e nd s i
though often cryptic, lineaments in the airborne magnetic signature in the Libwente area.

At present, there is insufficient understanding of these structures to incorporate the modelled
shear surfaces as explicit domain boundaries in the resource modelling process. SRK strongly
recommends that Gemfields commissions a structural review of the Libwente deposit to better
understand the local discontinuities in the Libwente stratigraphy and the structural controls on
the TMS geometry in this area.

2.1.4 Mineralisation

Emerald and beryl mineralisation in the Kafubu area, including the Kagem deposits, belongs to

a group referrheods ttead aesmed sad WisDt, in which emeral ds
phlogopite or other types of schists. The origin of schist-hosted emerald and beryl deposits is

controversial, but is known to require specific geological conditions in which beryllium bearing

fluids interact with chromium bearing host rocks. The most established model for emerald and

beryl mineralisation in the Kafubu area involves the interaction of Be-bearing fluids relating to

pegmatoid dykes or granitic rocks, with Cr-rich mafic and ultramafic schists or un-
metamorphosed ultramafic rocks. Other models for schist-hosted emerald and beryl

mineralisation propose syn- to post-tectonic growth of beryl in metasomatised ultramafic rock

adjacent to Be-bearing PEG during regional metamorphism.
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At Kagem, emerald and beryl mineralisation is hosted by an ultramafic talc-magnetite schist
unit, which has an elevated average chromium content of approximately 2,120 ppm. Three main
styles of mineralisation are recognised within the TMS unit:

1 discordant RZ material adjacent to the PEG and quartz-tourmaline vein contacts;

1  concordant RZ material concentrated along the footwall and occasionally the hangingwall
contacts of the TMS unit (Figure 2-6d); and

1 discordant RZ hosted by brittle structures within the TMS unit distal to the PEG and quartz-
tourmaline veins.

Typical examples of RZ material, both in drill core and in the open pit environment are given in
Figure 2-6, as follows:

a) tourmaline-rich RZ in drill core;

b) mineralised RZ material in drill core;

c) aloose boulder in the Chama Pit containing a quartz-tourmaline vein with RZ material at
both the footwall and hangingwall contacts; and

d) concordant footwall RZ in the Chama Pit.

75mm

Figure 2-6: Kagem: Reaction Zone Material
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Both the concordant and discordant RZ are laterally discontinuous and vary in thickness from
a few centimetres to more than 2 m. All three styles of RZ are mineralogically similar, being
composed of phlogopite-biotite-tourmaline aggregates (Figure 2-6a), which are highly soft and
friable, providing a protective buffer ideal for the preservation of beryl and emerald crystals.
The RZ typically contain beryl mineralisation, of which a variable fraction may be emerald,
depending on the chemistry of the TMS. Chemical analyses of phlogopite-rich RZs from
emerald and beryl deposits throughout the Kafubu area, indicate that the transformation of
ultramafic units into phlogopite schist involves a major influx of K, Al, F, Li and Rb, localised
enrichment of Be, dilution of Cr and Ni, and removal of Ca and Si.

Within the context of the proposed models for schist-hosted emerald and beryl mineralisation
within the wider Kafubu area, emerald formation at Kagem is considered to be the result of the
interaction of a Be-rich fluid relating to the PEG dykes and quartz-tourmaline veins, with the
TMS unit to form the discordant and concordant RZ adjacent to the PEG and quartz-tourmaline
vein contacts. This fluid also utilised fluid pathways along the TMS footwall and hangingwall
contacts and internal brittle structures to form the footwall concordant RZ where there is no
footwall PEG, and discordant RZ hosted by brittle structures inside the TMS unit.

Where concordant and discordant RZ intersect, tri-junctions are formed, which typically produce
wider zones of RZ material, with improved quality and quantity of emerald and beryl
mineralisation.

Emeralds are a member of the beryl group of minerals which have the chemical formula
BesAl2(SiOz)s and which show a strong prismatic habit and an imperfect (0001) cleavage
perpendicular to the long axis of the crystal (basal pinacoid). They have a hardness of 7.5 to
8.0 and a specific gravity of 2.65 to 2.80. Emerald is the deep green translucent variety of beryl
and results from the substitution of Cr, ferrous iron, and in some cases, traces of V, for Al in the
crystal lattice.

Kafubu area beryls are typically white to yellowish to bluish white (Figure 2-7), while the
emeralds have a moderate to strong green colouration (Figure 2-7) due to low to moderate
levels of Cr203 in the range 0.11 wt% to 0.77 wt%. Typical compositional ranges reported by
for beryl and emerald, are listed in Table 2-1. The Kafubu emeralds are characterised by a
wide range of trace element contents, typically with moderate levels of Mg and Na, and a
moderate to high Fe content. The gemstones have enriched trace element levels, most notably
of Cs and Li, but also of K, Rb, Ti, Sc, Mn, Ni, and Zn. Vanadium content is low.

Table 2-1: Kagem: Key Element Composition Ranges for the Kafubu Emeralds
Oxide Compositional Range
From (%) To (%)
SiO; 64.05 66.23
Cr,03 0.11 0.77
Al,O3 13.96 15.37
FeO 0.76 1.88
MgO 1.55 2.64
Na,O 1.72 2.22
BeO 13.36 13.83
30688_Kagem_MRM_CPR_Final.docx January 2020
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The Kafubu emeralds have relatively high specific gravity (2.69 i 2.77) and refractive index
values, especially relatively to emeralds from Colombia. Beryl and emerald mineralisation in
the Kafubu area typically forms as subhedral to euhedral hexagonal crystals that often grow in
aggregates of multiple gemstones. Step-growth crystal surfaces are common. Individual
crystals can vary in size from <1 mm to >10 cm in diameter. The Kafubu beryl and emeralds
are variably included, most commonly containing multiphase liquid and gas inclusions mostly
of rectangular shape, or less commonly with an irregular outline. Solid inclusions are relatively
common; most typically comprising platy, subhedral to euhderal phlogopite, as well as rod-like
actinolite or tremolite, pyrolusite, tourmaline, chlorite, feldspar, fluoropatite, magnetite,
hematite, rutile, and quartz amongst others.

In addition to the phlogopite schist (RZ) mineralisation, the PEG dykes, and particularly the
quartz-tourmaline veins at Kagem also contain variable quantities of beryl and emeralds (Figure
2-7d). The emeralds found within the quartz-tourmaline veins typically exhibit a bluish colour
and strong habit, and are usually more transparent than the phlogopite schist emeralds. The
phlogopite schist emeralds are also typically more included than those in the quartz-tourmaline
veins. Despite this, the emeralds contained within the phlogopite schist are, on average,
considered to be of a higher quality than those found within the quartz-tourmaline veins. This
is primarily because of the greener colour of the phlogopite schist emeralds. The blue colour
and increased transparency of the quartz-tourmaline emeralds is attributed to increased Fe
content in the beryl crystal lattice.

Images of emerald and beryl mineralisation at the Kagem Mine are displayed in Figure 2-7, as
follows:

a) stones recovered from RZ material at the Chama Pit, increasing in quality from low quality
beryl on the left, to high quality emerald on the right;

b) a high quality premium emerald;
c) high quality green-ish (left) and blue-ish (right) emeralds; and

d) beryl mineralisation in a quartz-tourmaline vein.
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215

Figure 2-7: KAgem: Emerald and Beryl Mineralisation

Data Quantity and Quality

Exploration

The main exploration methods being employed at the Kagem Mine include diamond drilling,
and bulk sampling from trial pits, most of which has been undertaken since 1998. This key data
is supplemented by geological mapping of the main operating open pit at Chama and the trial
mining pits at Fibolele and Libwente, in addition to some airborne geophysical survey maps.

Diamond drilling is primarily aimed at determining the nature and geometry of the talc-magnetite
schist units and PEG dykes / quartz-tourmaline veins at Chama, Fibolele and Libwente.
Additional diamond drilling within the Kagem Mine area has been focussed on identifying and
defining additional exploration targets outside of the main deposit areas. The main exploration
tool used to determine emerald grade and quality is through current open-pit mining operations
at Chama, and trial mining at Fibolele and Libwente. The grade of each deposit is determined
through recovered emerald quantity and quality data obtained from the sort house. The
approximate exploration expenditure completed to date is given in Table 2-2. Since June 2018,
no significant exploration has been completed.
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Table 2-2: Kagem: Approximate Exploration Expenditure to June 2018

Item Cost (USD)
Drilling (Diamond) 2,436,220
Geophysics Surveys (Airborne and Ground Based) 7,151
Core Photography 1,000
Handheld XRF/ LIBS and other core analysis (as applicable) 62,265
Consultancy (e.g. thin sections, geophysics, optical sorting etc) 232,000
Total 2,738,636

SRK has not been supplied with any specific planned exploration programmes for the three
deposits which form the focus of the Kagem Mine. Any further drilling is likely to be operational
in nature, and provided for in the sustaining capital provision, and / or operating
costs. Furthermore, SRK has not been supplied with any anticipated greenfield exploration
programmes which fall outside the confines of the Kagem Mine.

Topography

The highest resolution pre-mining topographic data available for the Kagem Mine area is
regional airborne barometric sensing data, at a resolution of 10mX by 10mY. To ensure
consistency between the topographic survey and the resource model presented in this report,
this surface was projected onto the drillhole collar points, which were surveyed using either total
station or differential GPS, and are known to have more accurate elevation values than the
topographic survey points. This was achieved through an intelligent interpolation process in
ARANZ Leapfrog software, resulting in a topographic surface which honours the more accurate
elevation of the collar survey points, whilst retaining the geometry of the original topographic
survey between drillholes. Figure 2-8 shows an oblique view (31° towards 342°) of the adjusted
pre-mining Kagem topography surface, snapped to collar points (displayed in black) and
coloured by elevation (displayed at three times vertical exaggeration).

Geophysical Surveys

Semi-r egi onal airborne geophysical data was captured
across much of the NRERA area in 2006. Gemfields re-commissioned NRG to conduct more

detailed geophysical data capture within the Kagem licence area in 2008. The licence-scale

survey was conducted on a section spacing of 40 m, with point spacing on-section at 1 to 2 m.

The licence-scale data was interpreted by Vishnu Geophysics to produce a series of

geophysical surve y map s, including: total magnetic intensi
ASo), TMI first and second derivatives, apparent
potassium, thorium and uranium amongst others. The 2006 semi-regional geophysical data

was interpreted by NRG, Vishnu Geophysics and Tect Geological Consulting to produce TMI,

TMI AS, TMI derivatives, Euler 3D and geological interpretation maps.

Ground geophysical data was collected in-house by Gemfields geologists during the first two
quarters of 2015, at a 20 m section spacing and 1 m point spacing on section, in targeted areas
of the Kagem licence. Vishnu Geophysics was contracted to complete interpretation of the
ground geophysics data, which is on-going at the time of writing.
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Figure 2-8: Kagem: Adjusted Pre-Mining Topography Surface

Drilling
Summary of Drilling Completed to Date

For the purposes of this study, Gemfields has supplied SRK with a drillhole database for the
Chama, Fibolele, and Libwente deposits. Other exploration prospects within the Kagem Mine
licence area have not been reviewed by SRK and are specifically excluded from this mandate.

Drilling to date across the three deposit areas in question, (Chama, Fibolele, and Libwente)
comprises a total of 707 drillholes for a total meterage of 67,457.60 m. This includes 348 holes
for 35,771 m at Chama, 117 holes for 9,875 m at Fibolele, and 242 holes for 21,810 m at
Libwente. All drillholes are diamond core holes.

Figure 2-9 shows the pre- and post-2008 Chama collars overlain on the most recent detailed
Kagem satellite imagery. Drilling at Chama is on a variably spaced grid broadly defined by
close spaced drilling of approximately 25 x 25 m in a northeast trending arc around the surface
expression of the TMS unit, with drill spacing decreasing down-dip. Drill spacing down-dip is
highly variable but can be loosely described in terms of a 100 x 200 m grid, decreasing to
approximately 50 x 50 m in places. The majority of holes at the Chama deposit have been
drilled perpendicular to the TMS unit, at an average dip of 70° to the northwest and west. A
small number of holes have been drilled to assess the distribution and continuity of PEG veining
at the Chama deposit. These holes have been drilled at approximately 55° towards the west-
southwest on a rough 200 x 200 m grid.
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Figure 2-10 shows the Fibolele collars overlain on the most recent detailed Kagem satellite
imagery. Fibolele is drilled on 50 m sections (Figure 2-10), with an on-section collar spacing of
50 m. Most sections comprise two or three holes. Infill drilling has been completed in a small
area in the south of the deposit on a 25 x 25 m grid. The majority of holes are drilled
perpendicular to the TMS unit dipping at an average dip of 70° towards the west and west-
northwest, rotating to a north-northwest azimuth in the north, to reflect the change in strike of
the target TMS. A total of 15 additional holes have been completed to date targeting the TMS
in an area approximately 600 m northeast of the main Fibolele deposit, locally known as
Sandwana. Some 20 vertically dipping exploration holes have also been completed on a
relatively sporadic grid in the area between Fibolele and Libwente.

Figure 2-11 shows the Libwente collars overlain on the most recent detailed Kagem satellite
imagery. Dirilling at Libwente has been completed on a variable grid of 100 x 100 m,
100 x 50 m, or 50 x 50 m, decreasing to 25 x 25 m in places. Collar spacing decreases to
roughly 200 x 100 m in the north-western part of the deposit. Almost all of the Libwente holes
are drilled vertically to target the shallow dipping TMS unit.

All diamond drilling carried out after January 2011 has been completed in-house by two
Gemfields owned Longyear LF 1000 D rigs. Most holes start at HQ core diameter, switching to
NQ diameter core once into competent rock. The majority of holes extend approximately 20 m
beyond the TMS unit into footwall mica schist before being terminated.

LEGEND

©  Chama Pre-2008 collar
@ Chama Post-2008 collar

Figure 2-9: Kagem: Chama Collar Locations
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Figure 2-10: Kagem: Fibolele Collar Locations
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Figure 2-11: Kagem: Libwente Collar Locations

Collar Surveys

The majority of diamond drillhole collars throughout the Kagem Mine licence were surveyed

using total station theodolite. The remaining, most recent, collars have been surveyed using
differential GPS.
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Downhole Surveys and Core Orientation

Downhole survey data exists for a total of 246 holes throughout the Kagem Mine licence, which
represents roughly 35% of the total number of holes drilled. On a deposit basis, the percentage
of holes for which downhole surveying has been completed is equal to approximately 33% at
Chama, 70% at Fibolele, and 20% at Libwente. The holes are surveyed using a REFLEX EZ-
Com 2.0.0 tool, at average downhole intervals of approximately 12 m at Chama, Fibolele, and
Libwente. None of the holes has been structurally oriented.

Logging and Sampling Procedures

Gemfields has put in place a logical logging and data capture procedure for diamond 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 Gemfields geologists, and SRK
considers the methodologies in place to be consistent with normal industry practice for this
commodity type. SRK has made a number of recommendations to Gemfields to improve the
logging process going forward, in order to ensure that the most relevant data is captured in a
consistent and user-friendly format.

The current procedures for core handling, transportation, logging and sampling are:

1. Once removed from the ground, the core is placed into metal core boxes, and length tags
inserted at the end of each run. The depth of each run is also marked on the inside of the
core box at the position at which the tag is inserted in case any length tags are lost during
transportation of the core to the core drill core yard. It is the drillers responsibility to ensure
that core in the boxes is in the correct order.

2. After drilling, the core boxes are picked up from the drill site by drilling personnel and taken
directly to the drill core storage facilities at camp. The core boxes are stacked and clamped
before loading to minimise any disturbance and breakage caused during transportation.

3. Upon receipt at the drill core yard, the core boxes are checked to ensure that the depth
tags are still in place, and then stacked as per the index catalogue in the core yard.

4. Prior to logging, the core boxes are laid out on logging tables and checked to ensure that
the core is continuous and in the right order in each box. The core boxes are then cleaned
to remove any extraneous contaminants such as drill mud or grease.

5. Basi c geotechnical data including recovery and
recorded by a geologist. RQD is defined as the core recovery percentage, only
incorporating pieces of solid core >10 cm in length measured along the centre line of the
core.

6. After recording core recovery, the core boxes a
itoo depths

7. Geological data is recorded in a detailed log spread sheet designed to capture key
geological information for each interval. This includes rock type, grain size, texture, degree
of weathering, colour, intrusive features (such as veining) and major, minor and accessory
minerals. A 5 cm minimum logging width applies to ensure that the RZ material, which
has an average downhole interval length of approximately 1 m, and is often at the <10 cm
scale, is appropriately accounted for in the drillhole database.
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10.

11.
12.

13.

14.

15.

Handheld Niton XRF analysis is completed from 3 m above the hangingwall of the logged
TMS unit to 3 m below the footwall of the TMS. A Niton reading is typically taken every
0.33 m, or at 1 m intervals in places.

After geological logging and Niton XRF analysis has been completed, sample positions
are marked to conform with changes in lithology / alteration. Sample numbers
corresponding to pre-printed sample tags are written on the inside of the core boxes.
Sampling is undertaken for the TMS unit, in addition to the immediate hangingwall and
footwall formations, and the standard sample length is 1 m.

The core axis is marked by red pencil down the centre of the core, and the boxes containing
core to be sampled are moved to the cutting area.

The core i s c utiamors sawdladé Qiversst er 6

Half core from one side of the cut line is placed into plastic sample bags for each interval.
The sample bags are labelled with sample numbers on the outside and sample tags
inserted inside. The boxes from which samples have been taken are then marked with
red paint mar.ker as ASAMPO

Standards are weighed and inserted every 10t sample. Gemfields hold samples for PEG,
TMS, mica schist, and AMP, generated from Kagem drill core.

The sample bags are closed and secured and then places into large sacks. The sacks are
labelled with the sample range and company name, and a laboratory instruction sheet
included for each batch.

The drill core boxes are returned to the core storage facility at the core yard, and re-stacked
as per the core yard index catalogue.

Sample Preparation and Analyses

It is not possible to obtain an accurate emerald carat per tonne assay values from HQ or NQ
size core samples. Gemfields has instead conducted geochemical assaying of the drill core,
for a suite of elements, which can be used to assist in interpreting the geometry of the TMS unit
and RZ host to the emerald and beryl mineralisation. The bulk of geochemical assay data for
the Kagem Mine is supplied by handheld Niton XRF analysis, with laboratory assays employed
as a validation of the Niton data in selected drillholes. Gemfields has supplied assay data for
a total of 715 samples across 72 drillholes.

Samples are sent for crushing, pulverisation, and analysis to either the Alfred H Knight

laboratoryi n

the assaying being completed was as follows:

f

The AHK commercial laboratory and sample preparation facility is ISO/IEC 17025:2005*

and | SO 9001: 2008 compliant. It is a AUKASO

The Shiva laboratory has been assessed and accredited with standard ISO/IEC
17025:2005. The accreditation certificate is awarded by National Accreditation Board for
Testing and calibration Laboratories (INABLJ, which is an autonomous body under the
Department of Science and Technology, for the Government of India.

Kitwe, Zambia (fAAHKO0), Shiva Analyticals
|l aboratory in Kalalushi, Zambia (ASGS0). The
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The SGS  geochemical laboratory is accredited to the ISO/IEC 17025
standard. The accreditation program is monitored by the South African Development
Community Accreditation Service ((SADCASJ.

For each drill hole sample batch, Quality Assuranc

the form of an internal blank and internal duplicate are added to monitor analytical precision
and potential contamination. The internal blanks were obtained from quartz samples from the
Chama Pit that have been crushed, pulped and thoroughly homogenized at the AHK laboratory.
External blanks, duplicates, and standards are also inserted at SGS.

The Companyds exploration manager is charged wit

quality control procedures are followed and the results regularly reviewed.
Data Received

SRK was provided with the following list of documents and files to assist with the Mineral
Resource Estimate:

9  drillhole data:

o diamond drillhole data for 707 holes including collar and survey files and detailed
geological and basic geotechnical logging data;

o handheld Niton XRF analysis for a suite of 12 elements for 136 holes at Chama and
Libwente, and single element (Cr) Niton analysis for 42 holes at Fibolele; and

o laboratory assay data for a total of 715 samples from the selected sampled holes at
Chama, Fibolele and Libwente, in Excel format;

9 in situ and drill core density testwork results;

1  monthly pit survey wireframes up to May 2015 for the Chama, Fibolele and Libwente
deposits in Surpac format;

1 detailed monthly (when available) open-pit geology maps for the Chama, Fibolele,
Libwente, Ishuko and Sandwana pits in both JPG image format and ArcGIS format;

I detailed production data for the Chama, Fibolele, and Libwente operations, including
mi ned tonnes by rock type, RZ t onne ggm bsth
the Mine and the plant, all on a month-by-month basis;

1 underground working survey strings in Surpac string format;

1 detailed underground geological mapping sections and plans in both JPG image format
and Surpac string format;

1 semi-regional magnetic and radiometric geophysics interpretation maps;

1 licence scale airborne geophysical survey maps including TMI, TMI AS, TMI first and
second derivatives and apparent susceptibility and radiometric interpretation maps for
potassium, thorium and uranium;

1 ground geophysics magnetic and radiometric data interpretation maps for the Ishuko pit
area;

1 airborne licence-wide 10 x 10 m topography survey data in point format;

1 high resolution geo-referenced satellite imagery for the Kagem licence area;
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1 exploration plan maps including surface geology interpretations for the Chama, Fibolele,
and Libwente deposits;

1 Kagem Mine licence boundary string (in .dxf format) and associated documentation;

1  core photographs for a total of 58 holes throughout the Chama (16 holes), Fibolele (33
holes), and Libwente (9 holes) deposits; and

1 in-house Surpac wireframes for the Chama TMS unit.
Quality Assurance and Quality Control - Assays

The bulk of geochemical assay data for the Kagem Mine is supplied by handheld Niton XRF
analysis, with laboratory assays employed as a validation of the Niton data in selected drillholes.
Gemfields has provided SRK with laboratory assay data for a total of 715 samples from the
selected sampled holes at Chama, Fibolele, and Libwente. This includes assay data produced
by AHK, Shiva, and SGS. The majority of downhole assay data provided incorporates the TMS
unit and a few metres of the footwall and hangingwall waste rock. The laboratories used for
analysis are as follows:

1  AHK: Alfred H Knight, Kitwe, Zambia,
1  Shiva: Shiva Analyticals (India) Private Ltd, Bangalore, India; and

1 SGS: SGS Inspection Services, Kalulushi, Zambia.

The Shiva laboratory data includes analysis for a suite of 59 elements for a total of 83 samples
from 9 drillholes, including three holes each at Chama, Fibolele, and Libwente. The AHK
database includes a total of 160 samples analysed for Cr and V, from a total of 7 drillholes, all
at Chama. The SGS dataset is the most comprehensive, including data for 472 samples
analysed for a suite of 36 elements across 56 holes, including 15 holes at Chama, 15 holes at
Fibolele, and 26 holes at Libwente. The SGS data set also incorporates a total of 39 QAQC
samples, including internal blanks, internal duplicates, external blanks, external standards and
external duplicates, as documented in Table 2-3.

Table 2-3: Kagem: SGS QAQC Laboratory Assays by QAQC Type and Deposit

Number of Analyses
QAQC type

Chama Fibolele Libwente
Internal Blank 6 5 11
Internal Duplicate 6 4 10
External Blank 7 6 26
External Standard 13 12 48
External Duplicate 7 6 25

Laboratory assay data has not been used as an explicit control in the resource modelling. SRK
considers that it is not necessary to complete a detailed analysis of the laboratory assay QAQC
data provided. SRK considers that that the frequency of QAQC sample insertion was
appropriate for the QAQC checks at the time of drilling, and the level of resource classification
in this report; however, it is noted that the supplied data is relatively limited. Based on QAQC
analysis, SRK is satisfied that the quality control procedures indicate no overall bias in the
sample preparation and analytical procedure.
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In general, SRK considers that the results of the limited humber of QAQC analysis display a
reasonably good correlation to the original assays and are acceptable. That being said, it is
recommended that more stringent compilation and records of QAQC procedures are kept in the
future for historical review of data. It is considered possible that with a more comprehensive
QAQC program, and assay database size in general, the assay data could be incorporated as
an additional control in the resource modelling process, helping to improve overall resource
confidence.

QAQC Niton

Gemfields has provided SRK with handheld Niton XRF data for a total of 7,088 samples from
178 holes across Chama, Fibolele, and Libwente. This includes analyses for 22 holes at
Chama (approximately 6% of the Chama holes), 41 holes at Fibolele (approximately 35% of
the Fibolele holes), and 115 holes at Libwente (approximately 48% of the Libwente holes). The
Niton XRF data covers a suite of 12 elements at Chama and Libwente, and one element (Cr)
at Fibolele. Niton analysis is typically completed from 3 m above the hangingwall of the logged
TMS unit to 3 m below the footwall of the TMS. The majority of Niton intervals are 0.33 m in
length, or alternatively 1 m in places.

As a validation check, SRK has completed a high level comparison analysis of the Niton XRF
data against the laboratory assays. Weighted average Cr values within the TMS unit for the
Niton XRF data, in addition to the laboratory assays from SGS, AHK, and Shiva are presented

in Table 2-4.
Table 2-4: Kagem: Weighted Average Cr Values with in the TMS Unit for the Niton
and Laboratory Assay Data Sets
Data set Weighted average TMS Cr value (ppm) Total length of TMS core analysed (m)
Niton 2,058 112.76
SGS 1,737 2,257.81
AHK 2,664 273.26
Shiva 2,761 26.92

Direct comparison of Niton XRF Cr grades and SGS Cr grades where down-hole crossover
between the two data sets exists is presented in Figure 2-12. Similar analysis comparing the
Niton XRF grades with Shiva Cr grades is presented in Figure 2-13. No cross-over exists
between the Niton XRF and AHK assays. The standard laboratory assay sample lengthis 1 m,
whilst the standard Niton interval length is 0.33 m. For this reason, the Niton XRF grades
directly compared with individual SGS and Shiva laboratory assays are length weighted
averages of all the Niton samples that cross over with individual laboratory assay sample
intervals.

Figure 2-12 demonstrates a large discrepancy between the Niton XRF Cr values and the SGS
Cr assays, with a correlation coefficient of about 0.49. This indicates a relative lack of precision
in the Niton analysis, the SGS laboratory analysis, or both. In addition, other than core with
very low Niton Cr values of <300 ppm, the handheld Niton typically returns higher Cr values
than the SGS laboratory data. This is also evident from the weighted average Cr value in the
TMS unit from the SGS assays which, at 1,737 ppm, is 321 ppm less than the weighted average
value from the Niton data set.
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Comparison of the Niton XRF and Shiva laboratory Cr data, also indicates a relatively poor
correlation, with a correlation coefficient of about 0.55. Figure 2-13 also highlights that the Niton
Cr values are typically higher than the Shiva assay Cr values, although the average Cr value
within the TMS is higher for the Shiva assays than the Niton data, resulting from the effect of 1
or 2 anomalous values on the relatively small amount of data from the Shiva laboratory available
for comparison.

Although based on a relatively small assay dataset, the results of the QAQC analysis suggest
that there is possibly a significant degree of imprecision associated with the handheld Niton
XRF Cr values, and that this data should be used with caution when used to assist in geological
or resource modelling. The QAQC review also indicates that the Niton XRF may be slightly
over-estimating the Cr content. Although a concern, this does not have a significant impact on
the resource modelling process, as the average Cr values of the various rock types and derived
cut-off values used to adjust the resource model are based on Niton data alone.

At this stage, it is unclear whether the discrepancies between the laboratory assay data and
the handheld Niton data are a result of imprecision in the Niton data, the laboratory data, or a
combination of both. In addition, the differences in sample length (Niton, 33 cm, and SGS,
1 m), may also be introducing a level of exaggeration
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Figure 2-12:  Kagem: Direct Comparison of SGS Laboratory Cr Assays and Niton XRF
Cr Values
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Figure 2-13: Kagem: Direct Comparison of Shiva Laboratory Cr Assays and Niton XRF
Cr Values

Lithological Logging Validation

SRK completed a brief review of the drillhole databases for the respective deposits and
summary logging of a series of drillholes during the site visit completed in June 2015. SRK & s
review suggests that the geological information being recorded by Gemfields geologists is of a
good quality, lithological identifications are consistent, and downhole contact depths have been
captured to an appropriate level of accuracy.

SRK notes that there is a degree of inconsistency between the logging of the older, pre-2008
holes and more recent drilling. Most notably, the logged RZ thickness in the post-2008 holes
is 0.76 m, approximately 67% that in the pre-2008 holes of 1.14 m. This is considered to be a
function of an improved understanding of the nature of the RZ material over time, rather than
any geological difference in RZ thickness in the older drilling relative to the more recent
drillholes. In general, the logging and nomenclature used during logging is generally consistent
between the pre- and post-2008 holes.

As a form of validation of the lithological logging, and to identify any potential relationships
between rock type and geochemical signature that may assist in the resource modelling
process, SRK completed a high level analysis of the Niton XRF data with the lithological logging.
Average Niton XRF values for the suite of 12 elements analysed split by lithology are presented
in Table 2-5.
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Table 2-5: Kagem: Average Niton XRF Grades for the Chama, Fibolele and Libwente
Deposits, Split by Lithology

Average Niton XRF grade (ppm)

Lith Zn Mn Sr Ca Ti Fe Rb \Y Cr Nb K Cu
AMP 1,306 910 423 29,984 1,918 60,438 118 294 1,075 38 7,399 72
MS 626 493 385 20,301 2,076 47,734 154 270 510 41 11,766 24
T™MS 1,208 964 135 22,570 1,402 69,459 96 236 2,125 34 5,710 64
RZ 5,443 1,128 201 17,966 1,802 65,325 530 255 914 59 17,354 71
PEG 1,871 802 221 26,364 1,228 31,900 157 222 797 47 8,568 69
QT 3,854 866 294 19,202 1,957 50,851 220 248 880 59 12,934 38

On this basis, the most notable geochemical differentiator between the AMP and TMS units is
a significant increase in Cr content within the TMS, from an average of 1,075 ppm in the logged
AMP unit, to an average of 2,125 ppm within the TMS (Figure 2-14). Visual analysis of the Cr
grades alongside the downhole lithological logging indicates a sharp increase in Cr grade at
the TMS T AMP contact, rather than a gradational change. This increase in chromium content
within the TMS unit is considered most likely to be a result of differentiation of chromium within
the original komatiite melt into the lower, more ultramafic protolith to the TMS unit, and explains
why emerald and beryl mineralisation is only associated with the TMS, and not also the adjacent
AMP unit. The contact between the TMS and AMP units is also marked by a pronounced
decrease in strontium content from an average of 423 ppm within the AMP, to 135 ppm within
the TMS unit (Figure 2-14).

Key geochemical differentiators between the TMS unit and the RZ material are a marked
increase in both rubidium and potassium content within the RZ, relating to the influx of K and
Rb during the transformation of metabasic rock into phlogopite. Average Rb contentinthe TMS
unit is 96 ppm, which compares to an average Rb content of 530 ppm in the RZ material, whilst
average K in the TMS of 5,710 ppm compares to an average RZ K grade of 17,354 ppm (Figure
2-14). RZ material is also characterised by a pronounced increase in zinc grade, from an
average of 1,208 ppm within the TMS unit, to 5,443 ppm in the RZ material (Figure 2-14),
probably relating to increased tourmaline content within the RZ.

Notably none of the key lithologies, including TMS and RZ material, shows any great variation
in vanadium content (Figure 2-14), which suggests that vanadium does not have a significant
role to play in the formation of emerald and beryl mineralisation within the tested Kagem
deposits.

SRK notes that although this high level review of the Niton XRF data offers a useful insight into
the geochemical characteristics of the key lithological units at the Kagem Mine, clearly more
detailed data and analysis is required to derive any firm conclusions on the chemical
composition of the local units (and particularly RZ material) that can be used as an explicit
control for resource modelling. Whilst taking geological continuity into consideration, SRK has
carefully utilised certain aspects of the Niton XRF data to assist in constructing the resource
model where possible. The Niton XRF grades are not used directly for the estimation of Mineral
Resources but are used to provide further comfort regarding the lithological logging completed
to date.
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Figure 2-14: Kagem: Average Niton XRF Values for Selected Key Elements Split by
Lithology

Core recovery

Core recoveries have been recorded for post 2008 drillholes. Core recoveries in available
drillhole data average 80.8%. Recovery in the PEG ranges from 5 to 100% and averages at
82.5%, whilst recovery in the TMS is more consistent, ranging from 8.4% to 100% and
averaging at 91.1%. Good core recovery in the PEG and TMS intersections is considered
particularly important.

Core recovery was not routinely recorded in the pre-2008 drilling campaigns. Where available,
excepting expected low recoveries in the soil horizon, average values range from 57.6% to
98.5% with the latter value being in the TMS unit and the former in kaolinised PEG areas.
Reduced recovery in the PEG is a concern as it renders thickness measurements, and
assessment as to whether PEG are conformable or discordant, more difficult.
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2.1.7

218

Density

Historically, specific gravity measurements were only available from a 2009 Rocklab report from
AMC. Subsequent to the underground Feasibility Study in 2012, Gemfields undertook density
testwork from both in situ and core sources. In addition, Gemfields also benchmarked the
density testwork results against the production records derived from Kagem.

All the density values used to define the tonnage estimates were determined using a standard
emersion technique. Each sample was weighed in air, and in water, and the density
determined. If the sample was friable, then the sample was wrapped in plastic before being
weighed. The density values and number of samples per lithology are detailed in Table 2-6.

Table 2-6: Kagem: Density Values Derived from Testwork and Production Records,
as Applied for Tonnage Estimation

Lithology Number of Samples Density (g/cm?)

T™MS 19 2.85

PEG / QT Veins 14 2.60
RZ 19 2.85

Undifferentiated waste, including AMP 35 2.40
Weathered waste rock to a depth of 1,160mRL 7 2.20

Pit Mapping

The on-site geologists complete detailed pit mapping of the operating open pits (namely
Chama, Fibolele, Libwente South and Ishuko) on a regular on-going basis. The data from this
mapping are regularly imported into ArcGIS software and incorporated with pre-existing
mapping data to produce an updated digital geological map of each pit on a monthly basis.
Figure 2-15 shows a detailed geological map of the Chama open pit completed by Kagem
geologists, sourced from the Gemfields mapping library. The geological pit maps are generated
at a scale of 1:1,000 at Chama (production contacts are mapped at a scale of 1:200) and
Libwente, and 1:500 at Fibolele. Units incorporated into the final maps include mica schist,
AMP, talc-magnetite schist, transitional talc-magnetite schist, footwall mica schist, PEG, quartz-
tourmaline veins and RZ. In addition to the current operating pits, Kagem has also de-watered
and mapped the two Sandwana pits in the far north of the Fibolele deposit area. Here, mapping
is based on a combination of observations made directly from the exposed pit, and the
extrapolation of logged TMS in the drill database. The Sandwana pits are mapped at a scale
of 1:800.
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Figure 2-15: Kagem: Detailed Geological Map of the Chama Open Pit

Bulk Sampling and Production Data

The main exploration tool used to determine emerald and beryl grade and quality at the
Libwente deposit is through bulk sampling from trial mining pits. Grade and quality data for
Chama and Fibolele comes from production data the open-pit mining operations, which have
been Gemfields main operational focus. The areas which have been mined, either historically
by third parties, or by Gemfields, are illustrated in Figure 2-16.

Available production data for Fibolele comes from an open pit mining operation, in operation
since August 2012. To date, more than 5 Mt of material has been removed. The open pit
mining operation is run using a similar approach to Chama, with the RZ systematically mapped
and surveyed as mining continues.

Two bulk sampling pits were in operation in the Libwente deposit area in 2017, namely Libwente
South and Ishuko. Multiple small trial mining pits exist in the area surrounding the two main
pits. These are mostly flooded and have no associated production data. Of the two larger pits,
production data is only available for Libwente South, from which more than 1.35 Mt of material
has been removed.
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The material recovered from the bulk sampling pits Libwente and the open pit mining operation
at Chama and Fibolele is passed through a wash plant to isolate the gemstones, and
subsequently sorted by hand to provide emerald grade and quality values for each pit. The
minimum size (bottom cut-off) of stone which can be recovered from the wash plant is 3 mm.
Upon receipt at the sort house, the mined material is passed through a tumbler and screens in
order to remove any clay material prior to sorting. Any schist or other waste rock still attached
to the gemstones is then removed, either by using pliers to remove the host rock in a process
known as fFigwe2blv)noghy cldaning with a hand-held drill for some of the higher
quality gemstones (Figure 2-18).

After cleaning, the gemstones are sorted by hand into four broad quality designations, before
being further subdivided (resulting in a total of 181 quality splits) as outlined below:

1 Premium Emerald: emeralds of a very pleasant green or blue-green colour with a
secondary hue of yellow or blue and a medium to dark tone. Saturation is vivid to medium,
with even colouring throughout, and very good clarity with very few minor inclusions, such
as insignificant fractures. The Premium Emerald gemstones have a bright vitreous lustre
and high brilliance, especially when polished, and good to excellent competency with very
high carat yield once cut.

The Premium Emerald gemstones are divided into green and blue-green fractions and
then further subdivided into various quality designations (A-E). These are then split into
Six size categories resulting in a total of 60 Premium grades.

1 Emerald: the Emerald split designation represents a wide range of emerald qualities.
Emerald grade gemstones retain a green or blue-green colour with a secondary hue of
green or blue and a light to medium tone. Clarity is variable, ranging from transparent to
highly included or opaque. Yield after cutting is also variable, from very low to moderate.

Similar to the Premium Emerald designation, the Emerald gemstones are divided into
green and blue-green fractions and then further subdivided into various quality
designations (F-M for green stones and Fc-Nc for blue-green gemstones). These are then
split into a number of size categories resulting in a total of 118 Emerald grades.

1 Beryl-1: gemstones of a bluish colour that range in clarity from translucent to opaque and
are generally highly included, giving a low recovery in the cut. The Beryl-1 gemstones are
divided into two sizes: -16mm and +16mm.

1  Beryl-2: greyish or brownish gemstones with no lustre or transparency resulting in a very
low yield. The Beryl-2 grade gemstones are not subject to any further sorting.

Gemfields holds three reference sets, which define each quality designation and are held at the
sort house at Kagem, in London, and in India. The reference sets were built from production at
various locations throughout the main Chama open-pit over a number of years. The use of
these reference sets helps to ensure consistent grading of the emerald gemstones over time
and as production moves forwards.
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Figure 2-16: Kagem: Location of Operating and Historic Pits at Chama, Fibolele and
Libwente
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Figure 2-18: Kagem: Sort House Worker Removing Waste Material from a High Quality
Emerald

Mineral Resources

Introduction

Models were constructed, estimated, and classified independently for the Chama, Fibolele, and
Libwente areas, using all available data. The following section describes the modelling
methodology applied. All geological modelling was undertaken in ARANZ Leapfrog Geo
software, with grade and tonnage estimates being completed in either GEMS or Datamine as
stated. The geological and grade models produced were used as a basis for the classification
and reporting of the Mineral Resource Statement.

Chama Geological Modelling

TMS model

A talc-magnetite schist model (including RZ material) for the Chama deposit was constructed
in Leapfrog Geo through sectional polyline interpretations of the TMS footwall and hangingwall.
The footwall and hangingwall strings were snapped to drillhole contacts, using the TMS, TBS
and RZ logging codes as an explicit control on the model. A 3D TMS solid was then generated
below the hangingwall and above the footwall surfaces. The model was subsequently checked
against downhole XRF chromium grades, and the contact surfaces modified where appropriate
to reflect the chromium distribution. Considering the average downhole XRF grade of the TMS
material documented in Section 0, this typically involved adjusting the TMS model to incorporate
external material grading at >1,500 ppm Cr adjacent to the modelled TMS contact, or
conversely the removal of internal material <1,500 ppm Cr in the contact zone.
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Pegmatite model

As the local stratigraphy is intruded by both concordant and discordant pegmatitic dykes, it was
necessary to divide the logged PEG intervals into concordant and discordant PEG groups for
modelling purposes. This was achieved by visual assessment of all downhole PEG, QV, QF,
QT, and TOUR intervals in 3D space, looking down-dip, parallel to the TMS model. Manual
selections were then created for any logged PEG forming consistent trends in PEG intervals of
similar thickness parallel to the TMS unit. Figure 2-19 shows the concordant dyke selections
in the Chama pit area, with key dyke selections labelled and shown relative to a NE-SW section
of the TMS model (in green). A total of 37 discrete concordant PEG bodies were identified (the
most prominent of which being a relatively continuous PEG dyke at the FWL of the TMS unit)
and ranked according to confidence in geological continuity (Table 2-7). The confidence in the
geological continuity was based on the number of holes intersected, and the degree to which
intersections could be correlated between drillholes. This confidence was purely used to aid
coding of the drillholes in defining the pegmatite models.

Table 2-7: Kagem: Confidence Ranking for the Chama Concordant PEG Dyke Units
Identified through Visual Assessment and Interval Selection
Dyl Coniime Number of 'Average Dile  @oniikmee Number of .Average
No. =il _ holes thickness per No. T _ holes thickness per
intersected hole (m) intersected hole (m)
98 1 4 0.93 26 20 16 2.04
99 2 201 2.26 14B 21 9 2.87
23 3 5 4.32 16 22 11 4.84
6 4 7 4.51 18 23 9 6.13
4 5 8 5.13 27 24 7 4.21
22 6 8 5.74 17 25 9 1.04
7 7 17 1.44 9 26 9 3.22
8 8 8 4.16 24 27 11 2.57
29 9 10 2.11 25 28 5 1.57
34 10 8 3.52 32 29 11 6.08
2B 11 15 2.80 13 30 10 3.15
14 12 6 4.98 10 31 14 1.67
20 13 8 4.68 11 32 13 4.14
3 14 9 3.56 31 33 13 3.46
5 15 9 3.89 19 34 18 3.81
35 16 6 331 15 35 12 4.43
33 17 10 1.75 21 36 19 3.78
12 18 6 0.96 30 37 10 2.72
28 19 10 4.82 - ) ) )
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Figure 2-19: Kagem: Key Concordant Dyke Interval Selections at Chama (drillhole
intersections are coloured by individual PEG dyke)

After completing the concordant PEG interval selection, all remaining PEG, QV, QT, QF and
TOUR intersections were coded as discordant PEG intervals. A discordant PEG model was
then generated using a Leapfrog Geo indicator interpolation. The Leapfrog indicator
interpolation uses a radial basis function, similar to dual Kriging, to define a volume that
encloses values likely to be above a given cut-off. In this instance, all discordant PEG intervals
were assigned a value of 1, and all other intervals (including the concordant PEG interval
selections) assigned a value of 0.01. The PEG model is based on a cut-off iso-value of 0.5.

Figure 2-20 shows the PEG trend surfaces (in grey) based on the discordant PEG selections
and PEG (in orange) mapped in the open pit (shown behind the slice plane). The indicator
interpolation was guided by a structural trend, which defines a search anisotropy that varies in
direction according to a series of defined surfaces. The structural trend applied in this instance
was defined by surfaces generated on the basis of mapped PEG in the Chama open pit, and
outside of the pit by visual trends in the downhole discordant PEG intervals. This allowed the
interpolation to honour the multiple discordant PEG trends observed and recorded in the Chama
Pit. In order to fully encapsulate the mapped PEG in the Chama Pit into the PEG model, the
indicator interpolation was edited using contour polylines digitised along the centre of the
mapped PEG in the open-pit map. These contour polylines are assigned a value of 1, and
added to the downhole data used to derive the indicator interpolant. In this sense, the mapped
PEG are not only used as a trend to guide the interpolation, but also as an explicit control on
the model geometry.

The resulting PEG model was domained within the modelled TMS volume and subsequently
used to cut the TMS to produce a post-PEG TMS model. Figure 2-21 shows the Chama PEG
model domained within the TMS model, relative to the downhole discordant PEG intersections
and pit mapping.
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Figure 2-20: Kagem: Discordant PEG Selections and Trends in the Chama Pit Area.
(see Figure 2-15 for legend)
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Figure 2-21: Kagem: Chama PEG Model
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Reaction zone model

Three main styles of mineralisation are recognised within the TMS unit, namely concordant RZ
along the footwall (and occasionally the hangingwall) of the TMS, discordant RZ at the contacts
between PEG dykes / QT veins and the TMS unit, and along brittle structures within the TMS.
High level analysis of the downhole logging indicates that approximately 90% of the logged RZ
material is located either on the TMS footwall (and occasionally hangingwall) contacts, or is in
contact with a PEG dyke or quartz-tourmaline vein. For this reason, and to avoid over-
complication of the RZ resource model, two RZ domains were constructed: one to define the
TMS footwall RZ; and another based on areas where the PEG model is in contact with the TMS
model.

To define the basis for the footwall RZ model, all logged RZ (RZ and BPS) intervals at the base
of the Chama TMS model were manually selected and assigned a footwall RZ code. This was
supplemented by CBS, BS and QT intervals at the base of the TMS model where RZ is not
logged, but where adjacent drillholes all include logged footwall RZ.

Analysis of downhole Niton XRF data indicates a significant spike in average rubidium grade
within core logged as RZ. Therefore, where available, the downhole Niton rubidium grades
were checked against the footwall RZ interval selection, which was edited to include Rubidium
spikes >300 ppm at the TMS footwall where no RZ is logged, but adjacent drillholes include
logged footwall RZ. In such instances, the downhole log was edited to include a footwall RZ
interval of the average thickness (0.81 m) of the intersections in the footwall RZ interval
selection.

Comparison of the average footwall RZ thickness (0.81 m) in holes drilled after 2008, with those
drilled before this date (1.58 m) indicates that the logged footwall RZ thickness in the earlier
holes is on average approximately 1.95 times the average thickness logged in more recent
drilling programmes. This is considered to be a reflection of an improved understanding of the
deposit, and specifically the nature and characteristics of the RZ material, by the on-site geology
team with time, rather than any actual difference in RZ thickness in the older drilling relative to
the more recent drillholes. For this reason, the footwall RZ interval selections in the pre-2008
drillholes were altered to reflect the average thickness (0.81 m) of the footwall RZ material in
the post-2008 drillholes.

A RZ hangingwall surface was generated from the hangingwall points of the footwall RZ interval
selection, using the TMS footwall surface as a framework to guide the trend of the model. A
3D solid was then generated below the modelled RZ hangingwall surface and below the TMS
footwall surface to define a footwall RZ volume. Figure 2-22 shows a plan view looking up at
the base of the Chama footwall RZ (in red) and TMS unit (in green), both cut by the PEG model.
The model was manipulated to pinch pit to a zero thickness at holes with no RZ at the TMS
footwall (excluding where the TMS footwall is marked by discordant PEG).
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Figure 2-22: Kagem: Chama Footwall RZ and TMS Models

Gemfieldséd production analysis data from the Chan
equal to 12.9% of the tonnage of the mined waste TMS. To reflect this, but also to account for

dilution of the RZ material during the mining process, the RZ model equates to 10.5% of the

modelled waste TMS above the May 2015 pit survey wireframe. Above this pit survey

wireframe, the modelled footwall RZ volume equates to 3.4% of the total modelled waste TMS

volume. A discordant RZ model was generated to account for the remaining 7.1% (as a

proportion of the modelled waste TMS) of RZ material. The ratio of reaction zone to waste has

been defined from the production achieved to date. The proportion remains relatively consistent

over time, and is associated with the number of pegmatites within the TMS unit.

The discordant RZ model was created by re-running the PEG indicator interpolation at a series
of cut-off iso-values. The resulting iso-surfaces were cut within the TMS unit and outside of the

PEG model, to generate a fiskind around the outsid
cut-off values until, through an iterative process, a cut-off value was established which resulted
in a PEG fiskindod volume equal to 7.1% of the wast

wireframe (resulting in a combined concordant and discordant RZ volume equating to 10.5% of
the TMS waste above the open pit wireframe). The final indicator interpolation cut-off iso-value
is 0.43, which compares to a cut-off of 0.5 used to generate the PEG model. The geological
model completed for Chama is illustrated in Figure 2-23 and Figure 2-24.

Figure 2-23 shows a plan view of the Chama footwall RZ, discordant RZ, TMS unit, and PEG
domained within the TMS unit model. Figure 2-24 shows the Chama PEG model relative to the
TMS model, with enlarged views of the PEG and discordant RZ model in the open pit area.
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Figure 2-23:  Kagem: Chama TMS, PEG and RZ Models
Figure 2-24: Kagem: Chama TMS, PEG and Discordant RZ Models
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