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Executive Summary(entire report)
Introduction

Given current predictions for global warming by the IPCC, there has been strong pressure and
agrowing urgency for countries to divest from fossil fuels and embrace a variety of renewable energy
technologies. Large scale implementation of new energy saving and renewable technologies will
however require vast amounts of traditional resources (egpgecoiron, zinc), and also metals which
have not been historically mined in significant quantities (such as tellurium, cobalt, lithium, and the rare
earth elements). The latter are the technology metals, with many dé&itiedl Raw Materials
(CRMs). Significantly, these metals often occur asgopducts from the mining of other materials, and
production is dominated by a handful of countries (often China). UK criticality for technology minerals
and metals was recently assessed by the British Geologioa\s Eighteen minerals were identified
for the UK Critical Minerals List in 2021 (in alphabetical ordarsty et al. 202)t antimony, bismuth,
cobalt, gallium, graphite, indium, lithium, magnesium, niobium, palladium, platinum, rare earth
elements, siton, tantalum, tellurium, tin, tungsten, vanadium. Of joint highest global risk were
tellurium, gallium, germaniugrand the rare earth elements.

Given the abovieand torelievefears over resource nationalisthere is a global rush to find
new resource® meet the growing demand for the energy transition. The International Energy Agency
estimate that by 2040 we will need four times the amount of critical n{&tais 2027). In July 2022
the British Geological Survey (BS launched the Critical Minerals Intelligence Centre (CMIC) to
i mprove the resilience of the URKEKminedsuppiyd loea | mi n
identified, studies on the CRM potential of the®iK g eare lwarrgnged. These will hawveinhclude
detailed mineralogical investigations of known deposits and discovered mineral prospects of varying
type and stage of development (i.e. from mere showingsraralizationto operating mines).

This report investigates th@RM potential of the Cuaghinalt gold deposit and related rocks
of the Dalradian Supergrowf Northern Ireland|t briefly discusseshe Cavanacaw gold deposit,
number ofegional gold veins of the western Sperrin MountainsyamndgerTyrone Igneous Complex.
The report idivided into several sections, including: background to the importance of CRMs for the
Energy Transition and Net Zer&dction 1, page10); aims and objectivesSection2, page 1%, an
extensive literature reviewn the regional geology and vemineralizationat Curraghinalt and
Cavanacaw fection 3, page 1§ a detailed assessment of extensive whole rock geochemistry data
provided by Dalradian Gold from across the Sperrin Mountains to assess the potential fer CRM
(Section4, page 38 petrographic and chemical analysisroheralphases from Curraghinabéctions
5 and 6, pages 59 and J8and finally a discussion on the implications of this w@kdtion7, page
86). Executivesummaies accompangectionsthreeto six of the report.

Background to regional gold occurrences

Gold mineralization is widespread acrossltheand Irish Caledonides, but economic deposits
by their naturearer ar e . Curraghinaltt is one of t heandor | doés
the largest Au deposit in theéK by some margin. The deposit occurs approximatelykiiGvest of
Belfast in Co. Tyrone of Northern Ireland. The defined resource (2018) is based off 16 veins for a total
of 6,099,000 oz of contained A@ignificant goldresoures have also been identified @nonish
(266,000 o0Zu) near Tyndrum in Scotland, operated by Scotgold Resources, and Cavésata09
0z Au) near Omagh in Northern Ireland, operated by Galantas Gold.

Mineralization at Curraghinalt is hosted Hfe Dalradian Supergroup, a package of
metasedimentary rocks deposited during the opening of the lapetus @té@fd Ma Cooper and



Johnston, 2004 These were deformed and metamorphosed during the e466781a Grampian
orogeny, during ocean closureiridralization is strongly structurally controlled, and hosted by a series
of narrow, WNWESE trending and moderately to steeply NNE dippstgcked quartzarbonate
sulphide veingParnell et al. 2000 Fourmaingenerations of quartzave beemoted, with the second
and fourth associated with gold (or more accurately eledtrgatd-silver alloy, Wilkinson et al. 1999;
Parnell et al. 2000 The early gold is hosted by electrum inclusions in pyrites{iffide), whereas the
later electrumis asgciated with minerals infilling fractures in pyrite, along with chalcopyrite-Féu
sulfide) and other phases (8-Cu sulfosalts, carbonate, barite). A variety of telluridaerak occur

with both generations of gol@hese tellurides are an importamshfor Bi, Te, Au, Ag and Hg in the
deposit.

Recent age dating biice et al. (2016pn the Curraghinalt deposit has establistied the
entire deposit (botimain gold events) formed within a relatively narrow window during the late
Ordovician at 463-453 Ma). An elegant model for the formation of the Curraghinalt deposit was
presented bghaw et al. (in prep)rhe results of this work haggeat implications for: i) the discovery
of high Au ore shoots in the deposit; ii) understanding the formatidmeadeposit in general; and iii)
understanding controls on CRM abundance at Curraghinalt

Assessment of geochemical datasets

For thisstudyheaut hor was provided with Dalradian Gol
geochemistry, covering all of their licence areas. CRM enrichment at Curraghinalt is discussed in
relation to vein type (i.e. the main resource veinghesr associated splaysgin name, vein fill texture
and spatiatlistribution

It is evident that that main resource veins (the D veins) are significantly more enriched in a
variety of critical metals than their associated splays (the C v&o4#), Ag, Te, Bi, Sb, Cu, Mo and
As are significantly more enriched in the resource veins. Zinc and Co contents are similar in both the
resource veins and their splayslliiBan is notably higher in the C veins than the D véirtkough it is
still at low levels. @dmium and W concentratits in both the C and D veins are low. The bulk of Ge,
Se, Sn and Tl data is at detection. Given the absolute concentrations, Te is the main CRM of interest at
Curraghinalt. The deposit is also locally enriched in Sb and Bi. Cobalt armbiventrationsirelow
apart from very rare samples.

A number of significant correlations occur between the base, precious and critical metals (e.g
Bi-Te, AuAg, SbCu, Ag-Bi), which are explained by the observed mineralogy at Curraghinalt. Given
the relatively simple retoonship between Au grade and Te concentration, the latter can be estimated
where data is lacking for this element. Several of the veins show metal correlations that are relatively
unique, reflecting the slightly varying metal signatures (and mineraloggraliabundaces) of the
veins themselvesWhole rock geochemical data was also visualised spatially across some of the
modelled veins where there was sufficient sampling. Areas of higher Te, Bi and Sb concentrations are
most likely related to the highrade ore shoots described Byaw et al. (in prep)When CRM
abundance is plotted against vein texture, the highest Au, Ag, Bi and Sb contents occur in veins with
open fill (as opposed to shear¢ettures Although ro Te data was availabler samples clasfied by
vein texture Te concentrations ailéely to behave in asimilarmannemgiven AuAg-Bi-Te correlations
acrosghe deposit.

CRM abundance was also investigated relative to Co/Ni ratios and two different alteration
indices. Higher Co/Ni ratios arassociated with higher Au, Ag, Bi, Te, Sb and Cu, most likely due to
slight cobalt mobilityduringthe late Au event. Higher Chlorit@arbonatePyrite Index valueare also
associated with higheku, Ag, Bi, Te Sb and Cu due to the abundance of late carbonate associated



with electrum, tellurides, chalcopyrite and sulfosalts. ThéNC@tio andCCPlalteration trendsnight
be used as a guide in regional exploration whmigeralized veins are missed, buidjacet
hydrothermally alteredall-rock showsenrichments with higher Co/Ni and/or CCPI values

CRM enrichment aseveralregional prospects is discussed, with data shown respective to
Curraghinalt. Enrichmenten CRMs are greatest where significant zones-Rtm AuAg or Cu
mineralization havalreadybeen discoverefk.g. Glenlark, Scotch Town, Cashel Rock, Crosh)

Mineralization and metal deportment

Sectionss and6 of the report present an investigation into the mineralogy of the Curraghinalt
gold depositThis isto determinghe mineral hosts for critical metalé. new paragenetic diagram is
presentedor vein formation at the end of Sectién Thirteen rock samples were collected from cores
drilled by Dalradian Gold. Samples were examined using traditional microscopy techniques to identify
the major and trace mineral phases present. An additional suite of thin sections were provided by
Dalradian Gold Of the entire batch of thin sections, twelve were also examined by Scanning Electron
Microscopy to identify phases too small to distinguish using a regular micro§&egt#on 5) Mineral
chemistry was determined for four samples using an eleatioroprobeto establish minor metal
deportment in the sulfides, sulfosalts and tellurigegSection 6)

The mainmineralizationassemblage at Curraghinalt is dominated by pyrites(Féde) with
lesser chalcopyrite (CEe sulfide), tetrahedriteennanite (As and Sb bearing Gulfosalts)plustrace
electrum (AuAg alloy) and various tellurides (discussed below). Arsenopyrite F&ssulfide),
arseniarpyrite, sphalerite (Zsulfide) and galena (P&ulfide) can occur locally ismall amounts.
Molybdenit is restricted to the late features describeRiby et al. (2016)A range of tellurides occur
in the deposit in trace amounts through the resource veins, which are an important host for tellurium,
bismuth, gold, and silver. The most abundant tellundeerals include (in order of decreasing
abundance) tellurobismuthite (Bies), volynskite (AgBiTe), tetradymite (BiTe:S), hessite (Age),
petzite (AgAuTe,). Calaverite (AuTg, coloradoite (HgTe) and altaite (PbTe) also occur, though the
latter is extemely rare. The mercury telluride coloradoite is restricted to specific samples.

New modifications to the existing models include: i) Contrary to the suggesti@isatbrd
and McClenaghan (2020an early gold event does exist at Curraghinalt. Earinded to subounded
inclusions of electrum in pyrite do contain higher Au contents, than the late electrum introduced during
the later fracturing process.; ii) Tellurides are associated with both of these gold events, and the latter
event is associatesith the most tellurides. All telluride phases recognised, occur during both the early
and late gold events. One possible exception is Pb telluride mineral altaite, as this was only observed
during the fracture fill assemblage; iii) New minerals (not dbed by Shaw 202} are identified,
including two distinct types of sphalerite, early barite inclusions in pyrite, eardiellgides, the
recognition of Pb telluride, and recognition of a FeAsS phase containing significant cobalt and nickel,
as inclusios in quartz. Théatter mineral could either be & enriched arsenopyrite, or more likely
an Ferich version of glaucodot.

The lateshearfeatures oRice et al. (2016have been rexamined. These features previously
interpreted as late shear zones introducinkira generation ofold into the deposit. In the authors
opinion these features are stylolites that form due to dissolution under pressure. They contairt abundan
minerals dissolved out of the veins, including abundant zircon and rutile that could not have formed
from a precipitating solution or locally entrained. The tlgodd event ofRice et al. (2016jhus seems
unlikely.



Significance

The most significantritical metal enrichments at Curraghinalt aikver, copper, tellurium
antimonyandbismuth (in descending importanc@jthough often overlooked from CRM lists)\&r
and coppeireboth crucial for the energy transitiorCopperwas recently added to the EU Critical
Minerals and Metals Lis{European Commission, 20R3Silver is usa in electric vehicles and
photovoltaics Given ellurium concentrations at Curraghinattowa relatively simple relationship to
gold,a preliminaryapproximateesource has been estimabesged on the available daltais estimated
here that there are 37 t of Te in the 2016 Curraghinalt 2016 Resamdespproximately 157 t of Te in
the larger 2018 Resource. However, it should be stressed thahtimelers are preliminary estimates
based on Au grade, and could vary from the true valoeording to the Curraghinaleésibility study,

a total of 1.35 Moz of gold is planned to be recovered over an initial 11 year mirerdifeiction of
tellurium cantherefore be estimated to be between 3 and 4 t per year (assuming full redovery).
likely a significant proportion of tellurides can be rec@ekusing the planned processing, though
detailed geometallurgical studies are required.

The CurraghinaltAu-Ag-Cu depositepresents the most viable source for the UK securing a
domestially mined supply oftellurium in the short to medium terrméxt 20 years), even if other
deposits are discovered soon. As tellurium is a producedgprpduct it will require an operating
gold-silver-coppemine. Although tie Caonish gold deposit of Scotlasdntains higher Te/Au ratios
than Curraghinalttisa far smaller resource (and has previousbnbestimated to hogtt of Te House
of Commons, 2011 At Cavanacaw in Northern Irelandifeugh minor amounts of tellurides have
been recorded to be present in the gold veins by a number of early researchers, this has not been
confirmed by recent studi¢Shaw et al. 2022; Shaw, 2023 he deposit lack$e Bi Te signatureseen
at Curraghinalt, which can be explained through well documented geological prd€ésses202R

There is significant potential faRM enrichment in other mineral depodigsatedn Counties
Tyrone and Londonderryfhesanclude 1) in theMullaghcarn Formation of thBalradian Supergroup
associated witlrrogenic gold styles of mineralizatio?) in the Glengawna Formation of the Dalradian
Supergroup associated with sedimbosted ZAPb-Ag-Au mineralization (e.g. at Glealk); and 3) in
the Tyrone Igneous Complex of Northern Ireland for volcanic hoste@uRb-Ag-Au and intrusion
related CuAu mineralization. Any futurgroduction from thesetherareas would again require an
operating primary zinc-copperlead or goldcopper mine, where CRMs willbe a by-product
Recommendations are provided for future avenues of research.



Section 1

Project Context

The Green energy transition: a shifting focus for metals

Given current predictions for global warming by the IPCC dhd resultant environmental
consequencg&?CC 2022, there has been strong pressure and a growing urgency for countries to divest
from fossil fuels and embrace a variety of renewable energy technologies. Such technologies will be
needed to decarbonise thiebal economyBGS, 2022 and bring UK greenhouse gases to net zero by
2050Q According to the UK Government Net Zero Stratedduild Back Greene(HM Government,

2021, p87):

fiNet zero will mean maximising the value of resources within a more effigienlac economy. It will need a
significant increase in the use of certain types of resourceical minerals like lithium, graphite, and cobalt,
as well an increased demand on resources like copper and;$teal manufacturing green technologies to

building larged Ol £ S A Yy ¥ NI & (G NHzO G dzNB v ¢

This pressure is further seen at the consumer level, with financial incentives in place to reduce personal
carbon footprints through the installation of solar panels, adoption of electric vehicles, and uptake of
energy saving solutions such as heat pumps and biomass boilers. A shift to these green energy
technologies will have significant effects on global mineral deniamkich is not only increasing, but
diversifying(Achzetet al. 2009; Bloomberg, 20p,asillustratedin Figure 1.1.

Figure 1.1. The Diversification of metals required for essential technologies through time Agiorat et al. (2009)

Large scale implementation of new energy saving and renewable teckesalaigrequire vast
amounts of traditional resources, such as copper, iron, zinc and nickel (used for electrical wiring and
galvanised steel), and also metals which have not been historically mined in significant quantities
(Figure 2). The latter are the€¢ ech 6 or technol ogy metal s, such
cadmium (Cd), gallium (Ga), germanium (Ge), indium (In), lithium (Li), niobium (Nb), the rare earth
elements (REE) and tellurium (Te). These are used in a variety of applications frtno e&ducles,
solar panels and light emitting diodes, to carbon capture and storage. Significantly, these metals often
occur as byproducts from the mining of other materials, and are restricted to specific types of mineral
deposits. This often means tlghvbal production is dominated by a handful of countries, where they
are significantly enriched to be economically recoverable. Current supply chains are often reliant on a
handful of producers.

Cobalt,for example,an essential component of new battery technologies, ispaidoluct of
coppetni ¢c k e | mining, with ~65% of the worl dbébs cobal
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Congo(Horn et al. 202). Only 2% is produced as a primary product, from one minedrokto. This

means that the price and availability of cobalt is volatile and fluctuates with-giglper production.

A similar dependency is seen for a wide variety of other metals essential for the green energy transition,
such as tellurium used in sofganels. More than 90% of global tellurium is produced from anode slimes
collected during electrolytic copper refinifg SGS, 2023). The remainder is typically derived from
skimmings at lead refineries, and from flue dusts and gases generated dusimglitireg of bismuth,

copper and leadinc ores(USGS, 2024). The copper extraction from a number of these deposits is
oftenonly economically viable due to the associated gold.

China currently dominates the global production of many technology metatsisTdpparent
from Chinads per cenvameasferthe followirg dish @flerf_upty ed @. @2} i o n
antimony (60%), bismuth (40%), gallium (90%), germanium (89%), graphite (63%), indium (62%),
magnesium (90%), molybdenum (42%), nickel (3PRELE (54%), silicon (79%), tellurium (69%), tin
(49%), titanium (34%), tungsten (81%), vanadium (53%). A sobering fact is many of these metals are
also recycled at rates significantly below 5%.

Given the above, there is a global rush to find new resotwaesget the growing demand for
the energy transitioifGoodenough et al. 20),8and to reduce supply risk from potential resource
nationalism and political instability. Materials deemed of high economic importance and high supply
ri sk ar e t.eThenirednationalrEnetgy Aganicydestimate that by 2040 we will need four
times the amount of critical metdl&A 2021). To limit global warming to 3°C, and rapidly adopt these
technologies, Cu and Al demand is forecast to increase by 30% by 2040, 0¢cb¥C6 by 200% and
Li by 600% (Flowers 202\ These growth rates are increased if we want to mitigate climate change
further. Projected demand for a number of metals is showigure 1.2.
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UK Critical Raw Materials

Which materials that are deemed critical is country and time dependant. Critical Raw Material
(CRM) lists are related to national interestdor example those used in manufacturing, military
applications and agriculture. The degree of criticality for #iseproducts may change rapidly, as
political situations change, new mines are brought online, and materials are substituted in
manufacturing processes. However, there is often significant overlap between western nations.

Lusty et al. (2021yecently assssed UK criticality for technology minerals and metals. The
UK CRM List of 2021 comprises the following: antimony (Sb), bismuth (Bi), cobalt (Co), gallium (Ga),
graphite, indium (In), lithium (Li), magnesium (Mg), niobium (Nb), palladium (Pd), platinuin tfie
rare earth elements (REE), silicon (Si), tantalum (Ta), tellurium (Te), tin (Sn), tungsten (W) and
vanadium (V).Many other metals, whilst of high economic importance (e.g. iron and zinc) do not
currentlyhave significant risk to UK supply. ThéK CRM list is comparable to those produced by the
USA (USGS 2022) Canada(Government of Canada 202&nd EuropeanUnion (European
Commission 2020in recent yearsand reflects the dominance of China, and to a lesser extent Russia,
in the extractionarddor r ef i nement mancgmmoditiest he wor |l dds | eadi

The recently launched UK critical minerals stratdgyM Government 2022aims to:i)
accelerate the gr owt h oif) cotabomte Witk tternatomahgaigners, and c a p a b
iii) enhance international markets to make them more responsive, transparent and resi®staldel
in the UK critical minerals strategy:

G ¢ K&Id ig 2040 is expected to netalir times as many critical minerals for clean energy technologies as it
does todayHowever, critical mineral supply chains are complex and opaque, the market is volatile and
RAAG2NI SRS I yR [/ KA Y tisvitahithafiné Siak& quiyshpgly ofiains idfrel résieNtanki mare
diverse to support British industries of the future, deliver on our energy transition and protect our national
ASOdzNRAGed ¢KAA I2OSNYYSyd A& GFl1Ay3 FOGAz2y G2

In July 2022 the BGS launched the Critical Minerals Intelligence CdatkéC, 2022 to
i mprove the resilience of the UKO6s critical mine
of theUN Sustainable Development Goals (SDG5l 2023 such as:Affordable and Clean Energy;
Responsible Consumption and Production; and Sustainable Cities and Communities. To accurately
characterise the UKOG6s potenti al source of CRMs ¢
variety of deposit styles inatling (but not limited to): volcanogenic massive sulplfiddS), orogenic
Au, porphyry Cu(Au), vein hostedV-Sn, carbonate hosted -Bb, and lithium deposits.

Northern Ireland : critical metals for Net Zero

In December 2021 the Department for BEonomy released its new energy strategy towards a

path to Net ZerdDepartment for th&conomy,2021). Thisaimstdi mobi | i se t he skill s
and behaviours needed to take us towards Net Zerocatbod af f or dab | eAragbuster gy by
supply of these raw materials is going to be required for the Net Zero goals to bEanetfuture

6home gr own s up pstudieéonthecCRM motential ef Ndrthefnilredadide warranted.

These will have to includdetailed mineralogical investigations kfiown deposits andiscovered
mineralprospect®f varying type and stage of development (i.e. from mere showingefalization

to operating mines)

The geology of Northerireland is essentially divisible intdour major crustal regionsof
different ageand geological setting, as shown kigure 1.3 i) metamorphosed and deformed
Proterozoic rocks of the Dalradian Supergroup in the NW separated from Ordovician volcanic and
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igneous rocks(Tyrone Igneous Complexbpy the Omagh Thrustii) Silurian to Carboniferous
sedimentanpasinrocks of the SWiii) steeply dippingOrdovician and Silurian sedimentary rocks of
the DownLongford Terrane in the SE, intruded by Caledonian and Paleogene grafetgiddewry,
MourneMountains) andiv) Palaeogene basaltic lavas of the Antrim Lava Group in the NE.

Lough Neagh Group
’ Palaeogene E?aﬁn‘g"
Antrim Lava Group e 10 "

Permian to Cretaceous

z

Carboniferous
Devonian

Southern Uplands-
Down-Longford Terrane
(Ordovician-Silurian)

Midland Valley Terrane
(TIC, Ordovician-Silurian)

Central Highland
{Grampnan Terrane
[Proterozoic)

Palaeogene intrusive
centres

ERE N CERORE

Newry Igneous  Newd
Complex <
(Late Palaeozoic;

Cuilcagh
Mountain

O Mineral locality

1) Curraghinalt ~ 5) Clontibret

2) Cavanacaw  6) Tivnacree OBF  Orlock Bridge Fault
3) Golan Burn  7) Cargalisgorran  AF hintain Fault

4) Cashel Rock  8) Glenlark CVF Clogher Valley Fault

V
9) Greencastle OTF  Omagh Thrust Fault

Figure 1.3. Simplified geologicahap of Northern Ireland, with severahjor mineral localitiefisted (from Lusty 201§. TIC,
Tyrone Igneous Complex.

Using datafrom the extensive Tellus soil, stream water and stream sediment geochemical
survey 6eeYoung, 2019, Lusty (2016) produced an assessment of the CRM potential of different
regions of Northern Irelanddyriad CRM anomaliesvereidentified (Lusty 2016 thatwarrant further
investigation

Themost significant of thesacluded the followinggeological units

9 Dalradian Supergroup of the Sperrin Mountaimest county Tyronand related areas
(e.g. north AntrimLack Inlien) for metals associated wittogenicAu-(Ag) deposits
These deposits can be locally enriched in: Bi, Hg, Mo, Sb, Té\§rid addition to
base metals such as Cu or Pb.

1 Ordovician Tyrone Igneous Complex for metals associated with volganic
massive sulfie (VMS)and porphyry CulepositsVMS deposits are mined primarily
for Zn-Cu-Pb-Au-Ag but can also be enriched in a variety of critical metals that may
be produced as a {product(e.g.Bi, Cd, Co, Ga, Ge|n, Sn, Te).Porphyry systems
can contain signifiant Mo, in addition to Cu arfat Au.

i The Newry Igneous Complex, Slieve Gullion andMourne Mountains intrusive
complexedor REEY-Nb mineralization(in alkaline igneous rocksyein hostede,
SnW and other critical raw materials

1 TheAntrim Lava Group and related intrusive complexes for Platinum Group Element
(PGE: Pt, Pd, Ir, Os, Rh, RahrichmentNi-Cu mineralizationand potentially Co
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Two majororogenic gold depositsave been discoveréa Northern Ireland Curraghinalt and
Cavanacawdetailed in Section 3A brief summary of each of the CRMs that might be contained at
Curraghinalt, Cavanacaw and other orogenic gold deposits of the Dalradian Supergroup are provided
below inTable 1.1 Given that the known mineral assemblages of the Curraggmidideposit includes
bismuth, silver and gold telluride mineraissls et al. 1996; Wilkinson et al. 1999; Parnell et al. 000
ourr esearch has focussed oninamelyBijHyrMo,gSb,mé and Wu b s ui
However, all CRMs were investigated in the available daodalt is also includeh Table 1.1due to
very localised enrichments at Curraghinalt (Seetion4). Silver and copper are included given their
importance for the energy transition. Copper weentlyincluded on th&023EU Critical Minerals
and Metals Lis{SP Global 2023

Table 1.1 Major usedor severalCRMs and related metgland globalproductionstatisticsfor the year2021.Data sourced
from the USGS Mineral Commodity Summary repoti§GS 20222) and European Commission (2020prices where
available,in USD ($) per kg, stated o839 March 2023 Note: 1 metric ton = 1000 kg; 1 kg 32.1507 troy oz; 1 troy 0z =
31.1035 grams.

Element/ Used in 2021 Production Major Producer2021 Global reserves

Price (metric tons) (top 3)

Antimony (Sb) Flame retardantslefence applications; 110,000 t China (60,000 t) > 2,000,000 t
leadacid batteriesmetal products (mine Russia (25,000 t)
ceramics, glass and rubber products productior) Tajikistan (13,000 t)

Bismuth (Bi) Chemicals including cosmeticindustrial, | 19,000 t China (16,000 t) Not available. By
laboratory and pharmaceutical (refinery Laos (1,000 t) product of lead
metallurgical (additives, fusible alloys) production) Republic of Korea processing

(1,000t

Cobalt (Co) Batteries; super alloys (aircraft turbine 170,000 t Congo (120,000 t) 7,600,000 t

$34/kg engines), cemented carbides for (mine Russia (7,600 t)
cutting/wear resistance; metallic and production) Australia (5,600 t)
chemical applicationsnagnets

Copper (Cu) Building construction; electrical and 21,00Q000t Peru (5,60M00t) 880,000000t

$9/kg electronic products; transportation (mine Chile (2,200000t)
equipment; consumer products; industria production) Congo (1,80M00t)
machinery and equipment

Mercury(Hg) = Dental amalganmelays,sensors, switches, 2,300 t China (2,000 t) Not available. Largest
valves; lighting;formulated prodcts; (mine Tajikistan (178 t) reserves China,
batteries productior) Kyrgyzstan and Peru.

Molybdenum | Alloys (structural steel)¢hemical industry = 300,000 t (mine = China (130,000 t) 16,000,000 t

(Mo) (catalysts, lubricants, pigments); electricg productior) USA (48,000 t)

$74/kg and electronic components; medical and Peru (32,000 t)
agriculture

Silver (Ag) Physical investment; electrical and 24,000 t Mexico (5,600 t) 530,000 t

$730/kg electronics; coins; jewellery; other (inc. ~ (mine China (3,400 t)
antimicrobial applications, batteries, inks, productior) Peru (3,000 t)

mirrors, water purification, photography,
solar cells, dental amalgam)

Tellurium (Te) = Thin-film solar cells; thermoelectric 580t China (340 t) 31,000 t
$85/kg devices; alloy additive (in steel, copper, = (refinery Japan (75 t)
lead, iron), vulcanizing agent and production Russia (70 t)
accelerator (rubber processing), ceramic
and glass
Tungsten (W) Cemented carbide parts for cutting and =~ 79,000 t China (66,000 t) 3,700,000 t
wearresistant applications; various alloys (mine Vietnam (4,500 t)
and speciality steels; electrical production) Russia (2,400 t)

components; chemicals.
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Section 2

Project Aims and Objectives

To aid the assessment of Nort her s thisresehrehn d 6 s p
project focussed on the CRpbtential of orogenic gold deposits hosted in Braradian Supergroup
of Northern Irelangwith a focus on the Curraghinalt gold depo3ihis research includehe following
aspects:

1 A review of our current state of understanding of the Curraghinalt gold deposielatet
regionalgold occurrences in the Dalradian Supergroup of Northern Irefdodsultancy and
unpublished academic studieave been integratedto the review (whereatevant) to build a
holistic model of the deposits formation and styles of mineralizafibis. work is detailed in
Section 3

1 Critical metal enrichment within the Curraghinaltidy@leposithas been characterizeding
Dal r adisaextensd/e Whilé rocfeochemical database. Using this dataset correlations
weredetermined between the CRMs, major elements (associated with hydrothermal alteration),
base and precious metalBrinciple component analysiwas used to further establish
geochemical correlations and host mineral phagkis work is detailed ilsection4.

1 A number of mineralized quartz veingeresampledrom the Curraghinalt deposithich have
high contents of CRBI(e.g. Te, BiSb, Mg C9) in whole rockgeochemical data he mineral
assemblages from fourteen samplesecharacterised by reflected and traditional microscopy,
with selected samples examined by Scanning Electron Microscopy (SEM) to identify main
CRM host phasesThis work is detailed ifsedion 5.

1 The major element composition afilBdes, silfosalts and telluridesvere characterised by
electron microprobe analydis better understand the CRM minesteportment at Curraghinalt
This work is detailed iiBection6.

9 Discussion on whickRMs are enriched in the Curraghinalt depasi related adjacent rocks
nearby and their potential for recoverRecommendations have been made for future work.
This work is detailed irBection 7
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Section 3

A review of the Curraghinalt gold depositin its regional context

Executive Summaryof Section 3

This sectiorpresents a literature review summarising published and unpublished research on
the world class Curraghinalt gold deposit. Additional studies on the Cavanacaw deposit are discussed
where relevant. Research is discussed chronologically, with discrepastviezb studies highlighted.

All these discrepancies are now resolved.

Gold mineralization is widespread acrossltteand Irish Caledonides, but economic deposits
by their naturarer ar e. Curraghinalt is one of tglade,amdor | do6s
the largest Au deposit in theéK by some margin. The deposit occurs approximatelykidévest of
Belfast in Co. Tyrone of Northern Ireland. Mineralization was first discovered at Curraghinalt during
the early 1980s following regional prospectiefforts across the wider Sperrin Mountains regign
Ennex InternationalThe defined resource (2018) is based off 16 veins for a total of 6,099,000 oz of
contained Au.

Significant gold resources have also been identified at: Cononish, near Tyndruntlamd&co
operated by Scotgold Resources, and Cavanacaw, near Omagh in Northern Ireland, operated by
Galantas Gold. Cononish has estimated measured and indicated resource totalling 541,000 t at 14.3 g/t
Au, and inferred resource of 75,000 t at 7.4 g/t Auafdotal of 266,000 oz contained ABqotgold
Resources 20)5Cavanacaw has a measured resource of 138,241 t at 7.25 g/t Au, indicated resource
of 679,992 t at 6.78 g/t Au, and inferred resource of 1,373,879 t at 7.71 g/t Auptaf 0f521,109 oz
of contained Au Galantas Gold Corporation 2014

Mineralization at Curraghinalt is hosted by the Dalradian Supergroup, a package of
metasedimentary rocks deposited during the opening of the lapetus Ocean (c. 600 Ma). These were
deformed and metamorphosed idgrthe c. 475465 Ma Grampian orogeny, during ocean closure.
Mineralization is strongly structurally controlled, and hosted by a series of narrow,-BSE\100°
I 290°) trending and moderately to steeply NNE dipping (50° to 75°), subparallel stacked quart
carbonatesulphide veins. The current resource is based on theaxi@insional D) veins, and does not
include their splays (the 6C veinsé). Additional
Golan Burn and Alwories. Other regional pgrests include Glenmacoffer, Rylagh, Erganagh and
Glencurry.

Early research on the deposditafls et al. 1996, Wilkinson et al. 1999; Parnell et al. 2000
focused on establishing a history (or paragenesis) for mineralization during vein formation. Four
geneations of quartz were noted, with the second and fourth associated with gold (or more accurately
electrumi gold-silver alloy). The early gold is hosted by electrum inclusions in pyrites(ifale),
whereas the later event is associated with mineralérigffractures in pyrite, along with chalcopyrite
(Cu-Fe sulfide) and other phases {&&Cu sulfosalts, carbonate, barite). A variety of tellurides were
said to be associated with only the first generation of gold. This was later shown to be ingorrect b
consultancy geologists aisthaw (2023) tellurides occur with both phases (also Seetion 4of this
report). These tellurides are an important host for Bi, Te, Au, Ag and Hg in the deposit.

According to the early researchers, the first gold eventaitaibuted to the c. 47865 Ma
Grampian orogeny, and the later occurred some 150 million years lat&d28 Ma. More recent age
dating byRice et al. (20169n the Curraghinalt deposit has establisiedthe entire deposit (both gold
events) formedvithin a relatively narrow window during the late Ordovician (46£52.8 Ma). This
was established througfAr3®Ar dating of muscovite and R®s dating of molybdenite from late
6shearsd that cut al/l gener at iauling toak placegat @ B20 z . On
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Ma, explaining the young ages of the early researchers. Importantly, the Ordovician age for gold
mineralization at Curraghinalt is now in stark contrast to other smaller regional orogenic gold veins that
formed during the Scarah (Silurian. c425 Ma)such aghe nearby Cavanacaw deposihaw et al.

2022, and early Devonian Cononisleposit of Scotland. Mineralization at Curraghinalt is now only
slightly younger than the youngest dated magmatic activity in the underlying and adjacent Tyrone
Igneous Complex (c. 464 M&ooper et al. 2011; Hollis et al. 2Q1& his terrane likely supigd the

metals to the fluids that formed Curraghinalt.

An elegant model for the formation of the Curraghinalt deposit was presentidthiyet al.
(in prep) The results of this work has great implications for: i) the discovery of high Au ore shoots in
thedeposit; ii) understanding the formation of the deposit in general; and iii) understanding controls on
CRM abundance at Curraghinalt (as discuss&ekition §. The vein zones, branches and veinlets are
characterised by different ore textures, that tledwes are associated with specific vein orientations,
thicknesses, sulfide contents and Au grade. This is discussed in detail below. The chemistry of gold
from Curraghinalt, Cavanacaw and the regional veins was also investigaiéedny2023from both
vein material and panned samples from rivers. He confirms the two stages of gold mineralization at
Curraghinalt of the early workers, but significantly recognized a third phase of electrum at Curraghinalt
containing higher HgRegional veins of the westerp&rin Mountains were shown to be similar in
chemistry to Cavanacaw (and thus related). Importantly, these deposits lackitheignature seen at
Curraghinalt.

Lastly, Stratford and McClenaghan (203fresented a detailed study of pyrite chemistry from
the Curraghinalt deposit. Three pyrite generations were identified (the first two being metamorphic and
preoreformation). These each have distinct chemical signatutfes earliest is ZCu-Pb-Ni rich, the
secondenrichedin Au, and third Aspoor with high Ag. However, in stark contrast to all earlier
researchers they suggested that there is no earlyngtldionsin Curraghinalfpyrite, and that all gold
was introduced latehrough extensive fracturing. This will be shown to be incorrect in theseekbn
of the report. It is also disproven by the recent worklodiw (2023)
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Background to Curraghinalt

Curraghinalt is one of the worldo6s | argest u
deposit in thdJK by some marginThe deposit occurs approximately 1dré west of Belfast irCo.
Tyroneof Northern Ireland.

Mineralization wadgirst discoveredat Curraghinaltluring the early 1980®llowing regional
prospecting efforts across the wider Sperrin Mountegggon (Clifford et al. 1992Earls et al. 1996
Rice et al. 201p Five auriferous quartz veins were found in outcrdpur in Curraghinalt Burn and
one in Owenkillew River {lifford et al. 1993. An extensive program of prospecting, trenching,
geophysic{EM = electomagneticsand IP= induced polarizationand drilling was used for further
vein discoveriegocussed around Curraghina#tnd delineating their orientatiqiarls et al. 1996
Following forty years of intermittent, but extensive exploration,isi now known thatgold
mineralization isstronglystructurally controlled, and hosted by a series of naveWW-ESE (1009
290°) trending and moderately to steepl\NE dipping (50° to 75°) subparallel stacked quartz
carbonatesulphide veingParnell et al2000; Shaw et al. unpubThe veins themselves are complex
composite structures, which formeliring multiple episodes obpening, fracturing shearingand
mineralization(Wilkinson et al. 199R Vein thickness ranges from a few cm to §3RK, 201§.

Two distinct episodes of undergroudeivelopmenhave been undertaken on the depdsitn
1987t0 1989 by Ennex International Pknd from 201%0 2016 byDalradian Gold LtdClifford, 1986;
Earls et al., 1989; Clifford et al., 1993RK, 2018;Shaw et b in prep. This includes 1785 m of
underground developme and 178,130 m of corin@ncluding extensive underground drilling§haw
et al.in prep. The defined resource (dated May 10, 2018) is based on sixteen veins which display a
striking degree of continuity. It includes the following calculatgderalresource¢SRK, 201§:

1 34,000t at 26 g/t Au measured f@8,0000z Au

1 6,309,000 at 14.95 g/t Au indicated f&,033,000z Au
1 7,722000t at 12.24 g/t Au inferred for3,038,0000z Au.
91 Total 6099,0000z contained Au

This assumga cutoff grade of 5 g/t Au, a fixed gold price of US$ 1,38 0z,and a recovery rate of
95%. Thegold price is currentl$1,995 per oz (March 242023).

A 2017 feasibility study on an earlier and smaller May 2016 resource estimated annual ore
producton of ~500,000t (with grades varying on a yearly basis; average of proven and probable
reserves 8.54 g/t Aujor a total of 1.36 Moz of Au and 0.38 Moz of Ag over an initial mine life of 10.5
years(Dalradian Resources, 201

Thecurrenpr oj ecti ons for the resource vein systen
is they extend at least 2.3 km along strike, 0.8 km across strike, and 1.2 km dowhadipef alin
prep. Additional Au-bearing veins (the ®eins discussed here) haaiso been identified between the
main modelled veins, however these are excluded from the resource as their continuity is not assured
(SRK, 20B). These are southeast trending, steeply dipping extensional veins orientated obliquely to
the D veins. They arnever brecciated and do not have sheared matgis(ian Resources 201

Thewider potential of the areia striking, with veins of similar orientationacross 12 km of
strike length, with discoveries gklwories (4 km to the ESEand Golan Burr(4 km to the WNWY
(Shaw et al. 2022Additional prospective regiorasooccurelsewheralong the Dalradian Supergroup
atlocalitiessuchas Glenmacoffer, Rylagh, Ergana@iencurry and Cornavarroffrigure 3.1). Since
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2010 Dalradian has drilled 459 eoboreholes (146,910 m) on the Curraghinalt deposit, and 47 core
boreholes (12,987 m) on other regional targ8tsi{, 201§.
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Regional Geological Setting

Goldmineralization is widespreaatrosgshe UK and Irish Caledonidesuteconomialeposits
are by their natuterare Significant gold resources havelso been identified atCononish, near
Tyndrum in Scotlandoperated by Scotgold Resourcesd Cavanacaw, near Omagh in Northern
Ireland operated by Galantas Goldononish has estimategeasure@ndindicatedresourceotalling
541,000t at 14.3 g/t Ay and inferred resourcaef 75,000 t at 7.4 g/t Aupr a total 0f266,000 oz
contained AyScotgaéd Resource2015. Cavanacaw has a measured resource of 138,241 t at 7.25 g/t
Au, indicated resource of 679,992 t at 6.78 g/t &uwd inferred resource of 1,373,879t at 7.71 g/t Au,
for 521,109 oz of contained AGalantassold Corporatior2014). Myriad gold occurrences also occur
in the Scottish Highlands, Donedealg.Moles and Schaffalitzk§992), western Irelande.g.at Croagh
Patrick Bohaun and Cregganbguand the DownLongford terrane (e.g. Clay Lake, Clontibret)
(Parnell et al. 20Q0shaw et al. 2022

All of thesedepositsacross thdJK and Irelandformed during theCaledoniarAppalachian
orogenythatformed during the progressive closure of the lapetus Ocean from the late Cambrian (c. 510
Ma) through to the early Devonian (c. 400 Nléanner2014; Rice et al. 20165haw et al. 2092 Ocean
closure occurred in multiple stagemd led to the deformatioand metamorphism afedimentary
sequencegthe Dalradian Supergrouj)cross NW Scotland and Ireladdring the Ordovician, and
extensive intrusive activity during the late Siluraarly DevoniarfChew 2009Stephenson et al. 2013;
Chew and Stillman 200€hew and Strachan 2014s will be discussed later, gold mineralization has
been recognisetb have formed duringpoth the Grampiani.€. Ordovician) and Scandian€. late
Silurian to early Devonian) episodesamfeanclosure Rice et al. 2016Shaw et al. 2022

In the UK, all majorgold depositsand significant showingare located proximal to major
Caledonian fault systesnin the caseof Curraghinaltand Cavanacawhe Irish continuation of the
Highland Boundary Fault Zen This istermed the Fair Head Clew Bay Line and isrepresented
locally by the Omagh ThrustFigure 3.1), which has locally brought the leading edge of the
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metamorphosegassive margirsedimentary rockéhe Dalradian Supergroug)ver the accreted arc
terrane (the Tyrone Igneous CompléXpoper et al. 20)1as shown irFigure 3.2 The deepseated
and conceledFair Headi Clew Bay Lineitself occurs further to the NWand most likely separates
outriding accreted terranes fratre deformed.aurentianmargin

A | B
(NW) Sperrin Nappe (F2) p

Regional
stratigraphic
inversion

Sperrin
Mountains

Omagh
Thrust

Tyrone Igneous Complex S—  F2 Antiform
Pelitic . — F3 Antiform
Psammitic:| Argyll Gp} Dalradian 4
—X— F3 Synform
0 2.5 km
Y Younging

Figure 3.2.A cartoonisedross section across the Sperrin nappe and Omagh Thrust, showing the location of the Curraghinalt
gold deposit on the overturned limb of this regional fold structure. ReproducedRfoenat al. (2016)The older Proterozoic
Dalradian Supergroup rests aleadhe younger Ordovician Tyrone Igneous Complex.

Host rockgo the Curraghinalt deposire predominantly a mixed sequence of psammites and
semipelites (with minor pelitesjermed theMullaghcarn Formationwith the deposit occurringear
the gradationaboundary with the adjacent Glengawna Formati®®NI, 1997. The latter islominated
by graphitic pelites, semipelites and psamm{t@éSNI, 1997. These sediments were originally laid
down on the passive margin of Laurentikely as turbiditesbetweerc. 800 and 500 MéStrachan et
al. 2002; Cooper and Johnston 2))Ogrior to their deformation and metamorphisio upper
Greenschist facied)etween c. 475 and 465 Meeviewed byChew 2009. These metasedimentary
rocksof the Dalradian Supergrowgere thrust over the Ordovician Tyrone Igneous Complex during
the Grampian phase (c. 4465 Ma) of the wider Caledoniaglppalachian orogenyCooper and
Mitchell, 2004 Draut et al. 200Q Minor areas of mafic volcanism occur ihe Dalradiarrocks of
Northern Ireland, though these are restricted to isolated cehieet Cooper, pers. commnMore
regionally theDalradianrocks have been folded into the Sperrin Napgpedp and Hutton, 1993with
the Curraghinalt depodibund on the inverted NWdipping limb of this structureas shown irFigure
3.2 Both the Mullaghcarn and Glengawna formations belong to the Argyll Group of the Dalradian
Supergroup. Significantly the Argyll Group is also prospective for sedimesied ZrAPb-(Au)
mineralization with mineralizatioroccurringat Glenlark 5 km NE of Curraghinal(Hollis et al. 201,

Fig. 3.D).

Early researchon Curraghinalt: Four generations of quartz and two auriferous fluids

The mineralization at Curraghinalt, as defined by early drilling, has been described byt al.
(1996), Wilkinson et al (1999) anearnell et al. (2000) This early researcfocussed on tying fluid
compositions tanineral paragenesiand recognisedifferentgenerations of quartzithin the resource
veins This researchincluded a combination of detailed transmitted and reflected light petrology,
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Scanning Electron Microscope Imagjrngathodoluminescence imaginuid inclusion analysisQ-
isotope analysisf quartz sulphur isotope analysis (varying sulfides and baw@ied,Pb isotope analysis
of galenaFour major episodes of quartz veinitgr(nedQ1 to Q4) were identifiedith the second and
fourth hosting gold (i.e. electrunftach gneration of quartz is summarised briefly below.

1 Q1forms ~3050% of vein samples by volume, is moderately brightly luminescent, and is
characterised by angular to sabgular clasts in QZluid inclusions are Cg&xich. In hand
specimenQ1l quartzhas a mky appearance and is ascribedmetamorphic quartz included
within the resource veings clast fragments

1 Q2 is the most abundant quartz generatibaccurs as translucent grey quaangd crossuts
and cements clasts of early, barren Q1 quaihis is associated with twor threephase HO-
CO,-Nad-KClI fluid inclusions with salinity ranges from 3.8 13.4wt% NaCl equivalent
(mode 8wt%) and homogenisation temperatures of 2500 °C(mode 330 °C)According
to Parnell et al. (2000)it was likely formed from a magmatic fluid sourc®2 quartz is
associated with abundant pyrisgsenopyrite, and minor amounts of sphalerite, chalcopyrite.
Rounded inclusions of barite, electrigeneration Jyold) and various tellurides occur in this
pyrite.

1 Q3 occurs as a late vuggy phaae euhedral clear quarEuid inclusions are primarily liquid
vapour, and characterised by®INaCFKCI, with salinity ranges of 0.1 to 15wit% (mode 3)
and homogenisation temperatures from 92 to 276 °C (mode 17B60)Q3 and Q4below)
are abundant only in the larger, more complex veins accordiiglitcson et al. (1999)Q3
was suggested to have precipitated from a surface derived formation water.

1 Q4 is brightly luminescent under CL imaging and is observedrta fangular microveinlet
networks crosgutting all earlier generationsr occus as a cement to brecciated pyriteis
also frequently associated with carbonategether infilling fractures Contained fluid
inclusions are liquidkapour and monophasiguid, with compositions of kD-NaClkCaCkb,
salinities of 11.926.2 wt% (mode 17 wt%) and homogenisation temperatures-28@2C
(mode 120 °C).

Esti mat &huwofVauliudesti are significantly higher for
than Q3formaion waterqrange 2.54 . 5 a) , w alsohighé¢r thathelQdbadinal brine¢-0.6
t o 1 .V8lkingon etf@l. 199n

Given the aboveminor primary Au mineralizationwas believed to have occurred during or
immediately followingthrusting (i.e. Grampian orogenesia¥sociated with Q2, a s,0 (A5%)- CO.
(15%) - NaCIFKC 1(10%), possibly magmatic derived fluids at 400°C, with formation waters at lower
temperatures (~250°@) (Wilkinson et al. 1990 During this fluidmixing event abundantearly
hydrothermalmagmatic quartz (Q2) was deposited in the major resource veins, with the majority of
vein-hosted pyrite. This generation of electrum is restricted to small, rounded grains within pyrite and
is mae gold rich (9298% Au)than later fracture fill electrumRounded inclusions of barite and various
tellurides also occur in this @&sociated pyritealong withinclusions of chalcopyrite, sphaleriad
galena.

The second major goldineralizationevent recognised bigarls et al. (1996)/ilkinson et al.
(1999)andParnell et al. (200@ccurred during thprecipitationof Q4. At this time, abundant electrum
precipitatedduring an episode of intense fracturing and renewed hydrothaotmgty. This electrum
is entirely fracture fill and is more silveich (mainly 8089 atomic % Au) than the early electrum
inclusions within QZ2associated pyrite. This fracture fill electrum is associated with chalcopyrite,
sulfosalts (both tennantited tetrahedrite), Fdolomite and trace galendhis second gold event was
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suggested to have been caused bytkwperature brines remobilising golthe brines were suggested

to have been derived from Carboniferous sedimend mobilised during the Vagan orogeny
associated with basin inversiomhis was further established through the presence of fault gouges that
cut the deposit, yieldingfK-*°Ar ages of ¢. 315 and 325 Mand similarities between this brine and
those found across the Ab orefield of the Irish Midlandé&arls et al. 1996; Parnell et al. 2000

One significant mistake in this early paragenesis was the lack of tellurides associated with the
second gold eve (i.e. fracture fill mineralization; seEBigure 3.3. Parnell et al. (2000%tated:
ATel l uri des eale erystala withinmsultor evtredral pyrite at Curraghinalt and
Cavanacaw. Tellurides have not been recorded outside pyrite and are ndly wssociated with
crosscutting veinlets, i.e., they appear-sya r | y Thig is incbreect,@s described in the following
section.

Qi Q2 Q3 Q4

Quartz I N

11

Pyrite
Arsenopyrite
Tellurides
Electrum

Sb-As sulphosalts

Chalcopyrite

DDUIII‘

Baryte

Fe-dolomite

Figure 3.3.Paragenetic diagram of the vein mineralization at Curraghinalt with four generations of quarafraih et al.
(2000) Note the presence of only tellurides associated with Q2 pyrite, and noTl@g.is incorrect, the majority of the
tellurides are late and associated with Q4 fracture fill.

With regards to the position of the Curraghinalt depitsitas suggested by the authdpsi(nell
et al. 2000, that vein formation could be attributed tdageral ramp in the footwall of the Omagh
Thrust. This structuré f aci | itated fracturing, brecci ati on,
brecciation associated with alternating contraction and extension during Caledoniascediseast
directed thris t i MMigedoosition of this ramp structure is indicate at surface by a maredrest in
the trace of the Omagh Thrust around Broughd&igaw et al. (in prepdispute the existence of such
a ramp (discussed later).

A detailed petrological study oftelluride phases

In 2004a consultancy reposras commissioned by Aurum Exploratipand undertaken by
Cygnus Consulting IncThis sixty-eight page reporfGygnus Consulting, 2004resents a detailed
petrological account of seven veins (No. 1, T17C, T17HW, T11K160&BB, Sheep Dip) using
thirty-five polished thin sections. Thirty of these contained electrum.

Polished thin sections were evaluated by optical microscopy, SEMIlaatlon microprobe
analysis (EMPA). To quote therepditT he main objective was to asses
mineralogy of golebearing phases; secondary objectives were to examine the distribution of As
bearing (and Hepearing if any) mineralsand to identify telluride phases associated with gold
d e p o s i Qualitativedenergy dispersive spectroscopy (EDS) analyses were used to identify unknown
phases. Senguantitative wavelength dispersive spectroscopy (WDS) scans were used to evaluate
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minerals with complex or overlapping spectra. Imaging and analytical work was conducted using a
JEOLJXAB9O0OOL electron microprobe equipped with SEM

The main findings of this report are summarised below. It provides the most dataitacht
of mineraltextural relationships for vein samples at Curraghinalt, ashetailed summary of all of the
main telluride phases preserfignificantly, it recognised the association of tellurides also with late
fracture fill quartz, electrum, chalpyrite and sulfosalté-igure 3.4).

1 Gold mineralization occurs in quaftgrite veinsas electrumand is associated with variable
abundances of carbonate, chalcopyrite and tenricetitehedrite.

1 Gold occursasearlyinclusions in pyriteand late in the systealong fractures in pyritand at
pyrite grain contacts with carbonate and quartz

9 Pyrite is the spatial host of most gold mineralization at Curraghinalt, but the paragenetic
association of electrum is primarily with carbonate, chalcopyrite and tenrttébedrite that
is paragenetically later than the pyrite.

9 Electrum inclusiongn pyrite tend to have lower Agoncentrations than electrum in fractures,
but compositional ranges overlafAuthor note: this is consistent with thesearchof Parnell
et al. 2000; Shaw et ah prep.

1 A fairly complex assemblage of telluride minerals occurcliose association with gold
throughout the deposit, butere not abundanin the samples examinedll of the telluride
phasesoccur as inclusions within pyritéFigure 3.48 and within the late fracture fill (i.e.
secondyold eventFigure 3.4h).

L A by B
]
pz helo
‘ I, “ R o *
au — au cp Rau.ank

py td L b

Figure 3.4 Reflected light images of two clear generations of gold and tellurides. A (left) Sample4®AL
Rounded inclusions of electrum (au), tetradymite (td) and petzite (pz) in pyrite. Field of view ~230 um. B (right)
Sample DAIL-32. Fractured pyriteantains carbonate (ank), chalcopyrite (cp), electrum (au), volynskite (vl) and
hessite (hs)FromGygnus Consulting (2004)

1 Arsenic is hosted mainly by tennantif€ui-As:Si3) T tetrahedrite(Cui.ShiSi3), and As
dominant tennantite tends to be morsaowon than Slsich compositionsSilver concentrations
in tennantitetetrahedriteare uniformly low, averaging <1 wt% Ag.

1 Arsenopyrite(FeAsS is relatively rare, though early pyrite is locally immed by overgrowths
of As-bearing pyrite.

1 Bornite (CusFeS) is very rare within the deposit, and was only described from one sample. It
is associated with the main ore stage electrum, chalcopyrite, tenfatriteedrite and telluride
minerals. Representative images are shown b@toligure 3.5 Bornite is a primary (i.e.
hypogengmineralphase.
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1 Covellite occurs as rims and fracture related replacements of chalcopyrite rahated to
secondary (i.esupergeng alteration- most likely from meteoric water entering modern
fractures within the veins

Figure 3.5 Reflected light images from sample DA5. A. Early pyrite(py) and quartdqtz) overgrown by carbonatedrb:

ankeritic to sideritic), chalcopyritgep), tennantitetetrahedrite (thjand bornite (brownish bleb). Field of view ~6Qth. B.

Fracture in pyrite filled byelectrum (au)chalcopyrite, tennantiteetrahedriteand hessite (hs). Field of view ~230 umDC

Complex intergrowth of electrum, chalcopyrite, hessite, tellurobisneu(tid), bornite (bn) and tennantiietrahedrite. Field
of view for C and D is ~600 um and ~220 pum respectively.

1

Tellurides identified included: petzite (AQuTey), calaverite (AuTg, tellurobismuthite
(Bi-Tes), tetradymite (BiTe,S), volynskite (AgBiTe), and hessite (Age).

Bismuthbearing telluride minerals constitute the most common telluridéfese were
observed in all veins.

Gold-bearing tellurides petzite (AuTey) and calaverite (AuT# are very rare compared to
electrum.

Hessite (AgTe), hadbeenpreviouslyreported to contain up to ~6 wt % Au at Curraghibsilt
Parnell et al(2000) EDS and WDS scans yielded <1 wt% Au in all but one grain, which
contained ~2 wt% Au

Coloradoite (HgTe), although reported Bgirnell et al. (2000)as not dserved in the study.
Native Tewas identified as a trace phaseadne sample DAL-33; 10616 vein). This is
illustrated inFigure 3.6 below.
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Figure 3.6. Reflected light image of fracture fill electrum (au), hessite (hs), tetradymite (tdpandarenative Te () within
pyrite. Field of view ~230 punmiNote, this is the only occurrence of native Te described at Curraghinalt.

Recent Geochronology: an entirely Grampiarmineral system

Prior to the work oRice et al. 2016, it waswidely believedthat Carboniferouslerivedbrines
were responsible for thprecipitation of Q4electrumat Curraghinaltand thus the bulk of thau
resourcegafterWilkinson et al. 1999Parnell et al. 2000Rice et al. 2016 examined 46 polished thin
sections from a representative suite of seven ntgjartz vein structures (1665, T17C, T11F, Nol,
ABB, T17HW, Sheep Dip)Sericite and molybdenitdearing microshears were identified to cut the
auriferous veingincluding all four quartz generationsyvhich were dated b§PAr/**Ar and ReOs
techniques respectivelyMetamorphic mascovite from wall-rock clasts incorporated into the
Curraghinalt resource veingas also datethrough*°Ar/*°Ar geochronologyto yield a maximum age
for mineralization

It was stated byrice et al. (2016that thediscoveredmicroshear§ finot only postdate goid
bearing pyrite of the first generation of gold mineralization (Q2) but importantly, also quartz,
chalcopyrite, and carbonates of tsee cond gener at i on .8dcondygehedtiomi ner a
chalcopyrite was distinguished by its cementation ofa@&ociated arsenopyrite, and also by electrum
inclusions containing high Ag to Au ratios typical of Q4 electrBme et al. (20163uggestd that the
microshears are therefore a new third generation of sulfide and gold mineralization at Curraghinalt. The
microshears were described to contain abundant sericite and molybdenite, and nbeatfitgveins
were observed cutting the@nly lateveins composed of Fe dolomite cut these structures (see Fig 13B
of Rice et al. 2016

The geochronology dRice et al. (2016js summarised as follows. Two samples yielded Re
Os ages for molybdenite of 455 + 3.9/4.4 Ma and 459.1 + 2.2/2.7 Ma (erstg@, analytical/full
external precision errors). Metamorphic muscovite from ek clasts yielded &Ar/*°Ar age of
455.2 + 1.4 Ma, and record the timing of cooling through the muscovite closure temperature of 400 °C
following peak metamorphism. The nmeage for all analyses of sericite in the shearsnbgitu
UVLAMP “°Ar/3°Ar geochronology was 449.2 + 3.0 Ma. A combined age for the molybdenite and
sericite was also presented at 455.8 + 3.0 Ma. Significantly, the researilteokt al. (2016)
constrainednineralizationentirely to a narrow time interval of ~ 10 M#62.7452.8 Ma)during the
latter stage of the Grampian phase of the Caledonian orogeny, immediately following peak orogenesis.
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Figure 3.7.Petrographic images froRice et al. (2016)A. SEM image of a microshear (top right) containing abundant sericite
and molybdenite, with pyrite along the contact. B. The same view as in Figure A but under cathodoluminescence with the
microshear evidentlgutting Q3 and Q4.

The refined paragenesis for the Curraghinalt deposiRiog et al.(2016) modified from
Parnell et al(2000)is presented below iRigure 3.8.

A Q1 Q2 Q3 Q4 SM Shears _ _
Quartz e — f— Figure 3.8. Updated paragenesis of the
Pyrite E— p— — Curraghinalt deposit frorRice et al. (2016)Note
Arsenopyrite - the occurrence of tellurides in the late shear zones,
Tellurides — — but not associated with Qdineralization
Electrum — —-— [
Sb - As sulfosalts - fr—
Chalcopyrite - -— -
Barite - -
Fe-dolomite — -
B
|
Molybdenite
Sericite ——ell- T | TVE -

The significance of this work is cledar the CurraghinaltAu deposit postdates peak
metamorphisn{c. 475465 Ma)during the Grampian orogeny, and is slightly younger than the last
phase of arc magmatism in the Tyrone Igneous Complex (464.3 + 1.Zddgueret al. 201).
Curraghinalt itself formed during the end stages of the Grampian orogeny, which itself was caused
locally by the collision of the Tyrone arc system with the Laurentian mafdiare is no major
Carboniferous brine introducing golddrthedeposit.The significantly younger ¥r ages (c. 315 and
325 Ma) reported byearls et al. (1996and Parnell et al. (2000are mostly likely due to fault
reactivation during the Variscan orogefyce et al. (2016}hemselve®bserved a disturbance in the
40Ar/3°Ar stephearing spectrum of sample B1633 at c. 320 Ma, whichlsis consistent with late
reactivation. This will be discussed below, in relation to the PhD research of James Shaw (University
of Leeds, 2023n the next section
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Figure 3.9.Timeline showing the maximum interval of gatdneralizatiorat Curraghinalt, shown relative to regional tectonic
events and magmatism associated with the Tyrone Igneous Complex and Scandian orogeRizeFeond. (2016)

The Omagmat i c GParscbal al. ¢2800m0also Mslightly uncertaindue to the
updated geochronolog¥hereis no documented magmatism coeval with mineralization at Curraghinalt
(462.7452.8 Ma)in the Sperrin Mountaing.wo possibilities exist, as argued Bice et al(2016) We
will revisit this topic later.

1) There may be undated intrusionghim the Tyrone Igneous Complex itsedf, at depth under
the Omagh Thrust, that may span this egge It was pointed out that the Oughterard granite
of western Ireland has heedated at c. 46Ma (Friedrich et al. 1999 and the Sype
Kennethmont granite of NE Scotland has yielded a similar age of c. 458®Mar( 200).

The Stype pegmatites cutting the Tyrone Central Inlier, which have been poorly constrained
through RBSr geochronology, have yielded similar (c. 455 Kagw et al. 2008but unclear
ages.

2) The fluid inclusion data of Q2 may either represent a magnflaiat, or simply reflect
metamorphic or highly exchanged meteoric fluids that penetrated to depth. The temperature of
these fluids from 125 to 500 °C (mode 330 °C) is consistent with t#e §eochronology that
indicates the muscovite passed througllitsure temperature window (~400 °C) at the time
Curraghinalt formed.

Importantly, the Ordovician age for galiineralizationat Curraghinalis nowin stark contrast
to other smaller regional orogenic gold veins that formed during the Sca&iaman c. 425 Ma),
including the nearby Cavanacaw depgSitaw et al. 2022 The implications of this finding will be
discussed later and concerns the potential for these deposits to host significant quantities of Bi and Te.

A new structural framework for the Curraghinalt gold deposit

Over the past four years extensive research has been undertaken on the structural controls of
goldmineralizatiorboth at Curraghinalt and Cavanacaw by PhD student James Shaw at The University
of Leeds The research on Curraghinalt is not currently publigédw et al. in prefshaw2023PhD
thesid, but it is included here for completengssurtesy of the authors, the Department for the
Economy and Dalradian Gold detailed structural model for thgenesis of the Cavanacayeld
deposit was recently publishedthe Journabf Structural GeologyShaw et al. 2022

27



At CurraghinalfJames Shaand colleaguesivestigate the relationships between gedgiartz
vein geometry, grade, texture, and hoskrithology. Extensive underground mapping and structural
analysis was combined with gold assay data. The results of this wsgkdad implications for: i) the
discovery of high Au ore shoots in the deposit; ii) understanding the formation of the degesiral
and iii) understandingontrols on CRM abundance at Curraghinaidiscussed irfsection §. Some
of the main findings of this research are summarised here $ftev et al. in prefalsoShaw 202}

1 The quartz veirhosted gold system at Gaghinalt consists of eachelon sheared veins that are
interconnected by dilational jogs and horsetail bran¢bes-igure 3.10below). All components
of the vein systerare coeval

Vein Zone

Large, closely spaced vens

Vein Complex o
Series of veins which probably all link in 3D

Dilational jog

Figure 3.10.Schematic diagram illustrating the different structural components of the Curraghinalt vein system. Image from

Shaw et al.it prep.

9 The vein zones, branches and veinlets are characterised by different ore textures, that themselves
are associated with spific vein orientations, thicknesses, sulfide contents and Au grade. These
texturesnclude i) sheared veins; ii) laminated veins; iii) pegmatitic veins; iv) cockscomb veins; v)
massive sulfide infilled veins; vi) implosion breccia veinlets; vii) dilatioreinlets and are shown

in Figure 3.11below.
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Dilational Veinlets

Figure 3.11. Photographs of different
vein textures observed at Curraghinalt
by James Shaw. Colours refer to the
symbols in Figure 3.12 below. Image
from Shaw et al.if prep.

28



1 Paleostress analysiseeFigure 3.12below)revealsli 3  a sublsorizontally (< 10°) orientated
NE-SW (040°1 220°y 001 axis was steeply (65A);amé2entat ec
orientated moderately (25°) towards the NW (310°)
1 Augrades increase as the veins and branches orientate from being obtigrpetalicular
to the modelled 03 axis
91 High-grade ore shoots are hosted by dilational jogs and horsetail branches that are sulfide
rich, dip steeply to subvertically NE, and
1T Lower Obackgr oun cdhatgre gedeeallysidstepping dip moderately
NNE, and are orientated obliquely to the 03
1 Where strong lithologic heterogeneibgcurs,the vein system refracts as it transects rheologic
boundaries. In less competantks @raphitic schists and chloritic peljtesheared veins form, and
in the more competenbcks psammites and quartzitic albithlorite schistsore shoots form.
1 Transtensioncontrolling the formation of the vein systewas oblique to orogenic strike, aalbng
a regional BW striking shear zone system.
1 Openfill and vuggy textures, couptl with low confining pressureare indicatve of formation at
epizonal depths (<5km).
T NW-directed o6écoll apsed Alsop and lduttdn $1P93@RdRigeéet apr op o s e
(1996)most likely occurredfterthe veins formed and is locally manifested by the W& striking
and steephdipping normal faults that crogsit themineralizedveins(Chapter 7 oShaw 2023hD
thesiy.
1 A modelwas favoured wherelihe veins formed within an orogelique shear zones system that
probably initiated during the ESdlirected thrustingout was reactivated at the late postorogenic
stage in a transtensional regime.
9 Fieldwork around Broughderg suggests that evidémca footwall lateral ramp is lacking and the
surface trace of the Omagh Thrust is not-amrant but a topographic expression of the shallowly
dipping thrust.

This researchasgreatly enhanced our understanding of the formation of the Curraghinasiidepd
has important implications on where the highest concentrations of CRMs are likely to be found at
Curraghinalt $eeSection4).

Key:
<20 g/tAu
20 to 40 g/t Au
40 to 60 g/t Au
60 to 80 g/t Au
80 to 100 g/t Au
100 to 200 g/t Au
> 200 g/t Au

. s

~_ ___—N=85

Figure 3.12 Equal angle stereonet plot describing the relationship between the grades of the different textareltyipes
modelled paleostressekhis includes datéor the Nol, 10616, Slapshot, and V75 vein complexes and zones. The grade data

for the different vein texture types is mapped as the poles of the hosting structure, with the size of the data point symbols
representing relativAu grade (see keylColours refer to vein fill textures shown in Figure 3.BdomShaw et al.if prep.
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In his thesis discussioShaw (2023summarised the regional tectonics controlling ore formation

i Gi v e tmanstersienal kinematics of the Curraghinalt vein system, the fracture system may have
initiated and was active during a transition from a stritip to normal faulting regime. An abrupt
switch to normatranstension will have led to the rapid redistritmn of highly overpressurized fluids

previously contained within an overall compressietmahspressional regime through otherwise low

permeability crust to produce the Curraghinalt

Gold chemistry, regional veins and the formation othe Cavanacav gold deposit.

The Cavanacaw gold deposit occurs in the Lack Inlier, alfeibd package of the Dalradian
Supergroup, 5km WSW of Omaghigure 3.13. It is hosted by schistose psammites, semipelites and
pelites of the MullaghcarRormation that also hostise Curraghinaldepositfurther to the Nt. Locally
these rocks are interbedded with basic volcaniclastic rocks of the Largy Volcanic Méfmberlane
et al. 2009. The mineralization itself is associated witfBrh wide zones ofjuartzsulfide veining,
shearing and sericitic alteratiovieinscrosscut the host rock and foliation fabrics and generally trends

N-S (Shaw et al. 2022as shown irFigure 3.13
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Figure 3.13.Geological map of the Lack Inlier hosting the Cavanacaw defibsit, and accompany
cross section. Fror@haw et al. (2022).

Significant differences between the formation of the Curraghinalt and Cavanacaw deposits have

been discussed Iseveralworkers sincetarls et al. (1996)thoughprior to the work ofRice et al.
(2016)it was believed they shared a similar genasidextendedages of formatioife.g. Wilkinson et

30



al. 1999; Parnell et al. 20pCSignificant differencesbetween the two deposiisclude averagé\u
grade, vein texturerientations, fluid chemistryelectrum compositiongand the mineralogy of the
veins themselvesEgrls et al. 1996; Wilkinson et al. 1999; Parnell et al. 2@@pman et al. 2000;
Rice et al. 1996; Shaw et al. 2022; Shaw J0R8r example, it was alswted byParnell et al. (2020)
that samples from Curraghinalt exhibit strikingly higher Au/Ag ratios than both the re@paain
veins and samples from Cavanacaw. The distinction between tliepesitds further marked by the
As-Pb poor, andCu rich nature of Curraghinalt mineralizatioshen compared to Cavanacathis is
reflected by abundanprimary stagearsenopyrite andsecondarystage galem at Cavanacaw
Furthermore, it is impossible to reconcile the stress fields of the two defi@site|( 2014 Shaw et al.
2022. The paragenesis of the Cavanacaw deposit is shokigumne 3.14below.Note the presence of
tellurides associated with the goescciamineralization but electrum associated with the pbstccia
mineralization

pre-breccia post-breccia late
Quartz — — —
Pyrite — ]
Arsenopyrite I —_—
Tellurides —
Electrum —
Sb-As sulphosalts —
Chalcopyrite ——
Galena —
Sphalerite —
Fe-dolomite —— -

Figure 3.14.Early paragenetic sequeaof the Cavanacaw gold deposit fréarnell et al. (2000)

Shaw et al. (202resents the most recent account of the Cavanacaw deposit, with a focus on
its structural evolution and potential agpased on a carefulxamination of vein orientations,
deformation fabrics, and the surrounding regional geoldgythis research the authors clearly
demonstrate that the broadly N to WNaWiking vein system is more easily explained by a single
progressie kinematic model oformation- rather than a protracted polyphase deformation histery
suggested by earlier researchigrg. Parnell et al. 2000 Mineralization and vein formation occurred
during sinistral shearing along Silurian EN¥ESW striking transcurrent faults during the Scandian
phase of the Caledonian orogeny.

Significantly, this indicates thdlhe Cavaracaw deposit is younger than Curringtit (Rice et
al. 2019, butis older than the Early Devonian Cononish deposit of Scotlandgpencelones et al.
2018. Mineralization is perhaps best constrained by the formation of the coeval West Sperrin Knee
Bend (a swing in the regionBalradian geology). Its age is in turn constrained by a minor-ataline
intrusive suite dated t426.7 £0.85Ma by Cooper et al(2013. This age is also reflected in fault
reactivation at Curraghinalt (c. 424 M@#Ar/*°Ar sericite agesRice et al. 2016 Small regional gold
vein occurrences in the western Sperrin Mount&ng. Rylagh, Glenhordialjere also analysed by
Shaw et al. (2022and showrto be likely of similar age to Cavanacaand related to progressive
regional Scandian deformation

In Chaper 6 of his PhD thesi§haw (2023presents a detailed characterisation of vein material
and the microchemical signatures ofsitu and detrital gold in the Sperrin Mountaifis includes a
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petrographic assessment of gold (i.e. electrum) grains frer@tinraghinalt and Cavanacaw deposits,
and regional veins. The mineralogy from Curraghinalt is broadly consistent with that previously
reported, though is split into stages {§4) that accompany the different quartz generatiéhs. a w0 s
(2023)refinedparagnesis for the Curraghinalt deposit is present beldwgure 3.15. The two most
important stages are S2 (quastdfide dominated) and S4 (basetal and carbonateearing), that
correspond to the Q2 and Q4 of previous workers.

Significant differeesto previous workers are as follows:

1 New quartz terminology is adopted. @{@ot shown inFigure 3.15 is metamorphic
and corresponds to Q1 of previous workers that was entrained into the veins. Qtz
represents the first vein fill material and jotaes Qtz that accompanies Rynd the
early inclusions of electrum (Al Qtz is thus the Q2 oParnell et al. (2000Qtz
corresponds broadly to the fracture fill Q3 and Q2ainell et al. (2000)

9 Tellurides are now reported to be associated kaththe early pyrite and late fracture
fill eventsi consistent with our observations hebeit at odds with earlier workers
(Earls et al. 1996; Parnell et al. 2000

1 Aua is the early electrum inclusions in pyrite. 8 fracture fill electrum, and Auis
a new electrum composition that svanly found in the T17 samples characterised by
higher Hg (max 5.8 wt%). Note for Auand Aw Hg contents are below the limit of
detection and limit of quantification respectively.

Curraghinalt

Mineral S1 S2 S3 S4
Quartz = + Qo P
Pyrite I =
Chalcopyrite * &
Arsenopyrite Ao

Galena —Cn O,
Au Alloy o — 1L
Bi-telurides BYy Ble
Hg-tellurides M, S—
AuAg-tellurides A — A
Sulphosalts Sps
Molybdenum :I:"
Baryte I
Fe-dolomite &

I Major EEEE Significant s Minor Trace |

Figure 3.15.Paragenetic diagram of the Curraghinalt deposit fedraw (2023 PhD thesis)

For Cavanacaw,Shaw (2023)presents a modified version of thearnell et al. (2000)
paragenesis. This is shown belowRigure 3.16 Importantly, thismodified paragenesis exclugle
tellurides (due to them not being observed, and thugare in the deposithan Curraghinat The
other major important feature to note here is that Hg contents in all electrum particles exceeded the limit
of determinationunlike at Curraghinaiffor Aua and Aw 1 Figure 3.15. Cavanacavalso differs to
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Curraghinaltin terms of gold mineral inclusions. In detrital gold samples from the Curraghinalt Trend,
gold particles can be characterised by amatallic signature of §e-As-Sb, and a metallic signature

of Bi-Pb-Fe-Cu. By contrast, detrital gold samples from around Cavanacaw exhibit-enetafiic
signature of SAs-Sb, and a meliic signature of FEPb-Cu-Zn. Again, rote the general lack of Bi and

Te in the Cavanacaw signature though ar8isignature is reported from CarnamurBurn (see
Section 7 of this repory. The Curraghinaltelectrumalso contains a far more diversgclusion
mineralogy (27 mineral species. sl at Cavanacaywshaw, 2028 The higher Hg contents of Au

from Curraghinalt may reflect either i) the last stages of a cooling hydrothermal system, or ii)
reactivation of the Curraghinalein system in the mi&ilurian at the same time Cavanacaw formed
(Shaw, 2023

Cavanacaw
Mineral S1 S2 S3 S4
Qtz, Qtzg Qtz.
Quartz I N =—
7 Pys
Pyrite ] —
As
Arsenopyrite ——
Au Alloy A
Gy Gn,
Galena — L
Cpy
Chalcopyrite ——
Sulphosalts &
Sphalerite Sl
Dolg
Fe-dOIOmite I
Baryte Bty
Major I Significant s Minor Trace
]

Figure 3.16.A new paragenetic diagram for the Cavanadaposit from Shaw (2023)Note the four stages of vein formation,
like at Curraghinalt, the lack of telluride minerals, abundance of galena and minor chalcopyrite.

Pyrite mapping: a cryptic fracture network

As part of his PhD thesis at Trinity College Dublin, Ireland, Jamesf@utaexamined the
minerabgy of the Curraghinalt deposithe main focus of this work was applying Laser Ablation
Inductively Coupled Plasma Mass Spectrometry mapping to pyrite gains to reveal key information
regardinghemineralizationprocessesA detailed record of this work was presented to Dalradian Gold
by Stratford and McClenaghan (2028at is discussed heréwentysix samples of core were sampled
for 37 thin sections. The main findings of this research are briefly summarised here:

1 Three distinct phases of pyrite wetescribedPy1l, Py2, Py3)along with a late Au event.

1 Pyl and Py2ormedsynchronouy with the Q1 metamorphic quartz®érnell et al. (200@r
Qtza of Shaw (2023) Pyl occurs is broadly alighted with S2/S3 Grampian fabrics. Py2
overgrows the entrained schistosity and records prograde development.

1 Only Py3 formed within the vein systgthe others were entrainedhd is equivalent to th@2
associated pyrite dpParnell et al. (20009r Pya of Shaw (2023)This Py3 crosscuts existing
S2/S3fabrics
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Figure 3.17. A) Reflected light images of Pyl and Py2 overgrowth phase in S2/S3 Grampian fabric. B) Py3 and chalcopyrite
(Cp) in the Grizzy vein, crosscutting the S2/S3 composite fabric. Brogtford and McClenaghan (2020)

1 Each pyrite type shows a distinct geatilieal signature, as revealed by U18PMS (Laser,
ablationi inductively coupled plasma mass spectronjetpot analysis and mappinghis is
illustrated inFigure 3.18below. Pyl records and early-Rt event. Py2 is enriched in Ag10
ppm; lattice bound) Py3 isAs poor anccharacterised by high Ag. From Pyl to Py3 there is a
trend of decreasing Ni, Ga, Rb-Zn, and Hg contents, and increasihg. Cobalt contents
broadly remain the same in each phdmg Co and Ni contents fluctuate in Py3

1 A late evenis suggested to fracture infill all previous phases and introallioéthe gold into
the deposit, along with Bellurides, chalcopyrite, and tetrahediimnantite. Electrum
inclusions in Py3 (the Auof Shaw, 202Bare suggested to have been introduced during this
event.To quote the authors:

iLaser Ab-MSd¢lemenn rasteiCnapping demonstrates that optically visible particles,

previously c tecramld e rnecd utso obnes 66 e f or mptiartetwdrkh e i nt ¢
of cataclastic micrefractures exploited by a late fluid exhibiting aBs-Ag-Au-Pb-Cu signature
infiltrating Py3 éalong with earlier phases Py

by the petrographic observation of intergrowtifsauriferous particles with Biand Ag tellurides
observed within these micfor ac tand es . 0

Aln 1ight of there being no clear evidence fr
paragenetically linked to the growth of pyrite phasés(-Ag) paricles which form the estimated
resource in the view of this studgntirely postdate development of all pyrite pha$ggl-3 . 0

Note: As demonstrated by the electrum workStfaw (2023and the next section of this report, this is
incorrect. There armmany early rounded electrum inclusions in Py2 with higher Au contents.
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Figure 3.18.Box and Whisker plots of trace element concentrations for 237 spot analyses within Py1, Py2 and Py3. The box
is the interquartile range (upper Q1 and upper Q3), blackatetmeans, lines are medians, a circle is an outlier 1.5 x IQR,
triangle is an outlier 3 X IQR. Whiskers represent extreme values that are not outlierStiftéomd and McClenaghan (2020)

Additional findings ofStratford and McClenaghan (2024rg:

1 Tellurides are abundant within the fractured pyiritais is consistent withaw (2023)and
our study. No fracturdill tellurides were described by the early workers. They are in fact
abundant, as shown in the next section of this report.

1 Py2 and Py3 have a Co/Ni ratio of 1, but Pyl (metamorphic) is associated with higher Ni
contents for a given Cooncentration.

The authors suggested tHy1 and Py2 formed c. 468 Ma associated with pgader Greenschist
facies metamorphism. Early basetal enrichment could have been sourced from metasedimentary
rocks (pyrite framboids, black shales) or Zn ocences in the Tyrone Igneous Comp{éxe model
favoured here)Pyrite 3 and the late gold event were said to have formed c4882Ma during
retrograde metamorphism.

Final thoughts: a source for metals

The ultimate source of the metals at Curraghis@ltremains unclear, likely contenders are
either deep unknown basement rocks, the Dalradian Supergroufeitgéthrnell et al. 201 Stratford
and McClenaghan, 20%,0or the Tyrone Igneous Complex that structurally underlies the deposit under
theOmagh Thrust. A metal source from the latter is consistent with existing published S and Pb isotope
datasetsHarnell et al. 200Gtandish et al. 20)4However, given the Tyrone arc system formed likely
above a fragment of Laurentian affinity microcoetital crust (the Tyrone Central Inlier), Pb isotope
signatures are also entirely consistent with derivation from the Dalradian Super§tanpigh et al.
2014; Hollis et al. unpublished data

The best evidence for a magmatic contribution to Curraghisalhe nature of metal
enrichments throughout the life of the depoBitrichments of Mo, Bi and Tare consistent with
derivation from calealkaline porphyry style intrusions that occur late in the evolution of the Tyrone
Igneous ComplexRice et al. (206) noted that these enrichments are atypical of orogenic gold deposits
and more typical of intrusierelated gold systems. Both a magmatic contribution from late Tyrone arc
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magmas, or metal leaching from this same terrane could explain-tree(Bnd Mo)enrichmentSilver
tellurides have been discovered at Cashel Rock, anBiGulfosalts at Golden HollowHpllis,
unpublished, and bismuthide lindstrome (Agi sulfosalt) from Corvanaghan Quarriigwson,
unpublished MSc thegisThe Tyrone Igneous Compleadso contains abundant showings of both
primary, lower Ordovician volcanogenic massive sulfide and porpstytg mineralization. These
occurrences can be associated with highAue.g. Cashel Rock, Crosh), Cu (e.g. FormilyRin(e.g.
Aghascrebagh, Gael Bridge,Cashel Burn) mineralization. They have been discussed at length by
Hollis et al. (2014, 2015, 201@nd existed as a viable metal source in the crust prior to the formation
of the Curraghinalt deposithe Tyrone Igneous Complex also represenviable source for the Cu
Zn-Pb-Ni enrichment in Pyl (and to a lesser extent Py2) as record&trdnjord and McClenaghan
(2020) The anomalous localised cobalt enrichment reported in the next section of this report, might
also have a source in the dnpe Igneous Complex/fawson, 202}

Figure 3.19 Trace element distribution within an area of Py3 from the Grizzly Wate the extensive zones of higher-Cu
Pb-Bi-Te-Ag-Au where fluid has exploited microfractures in the pyi@e.and Ni maps record oscillatory zoning associated
with fluctuating fluid conditionsFrom Stratford and McClenaghan (2020)
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In summarymineral assemblages are consistent with a magmatic componenbte theming
fluid at Curraghinalt, most likely associated with adjacent and underlying Ordovician intrusive rocks of
the Tyrone Igneous Complekarlier metamorphic fluids in the orogenic pile that formed the Pyl and
Py2 described bytratford and McClenaghg2020)likely picked up significant Zit€u-Pb-Ni from
VMS occurrences within the arc and ophioligeeHollis et al. 2014, 2015, 20).6Significantly the
Cavanacaw gold deposiind regional veins lacthe BiTe signature of Curraghinalt and is more
consistent wih orogenic systems in the Yukon and elsewh8rex( 2023.
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Section4
CRM enrichment associated with the Curraghinalt deposit

(and related area3

Executive Summaryof Section 4

This section of the report presents an analysis of CRM enrichment associated with gold
mineralizationat Curraghinalt. It also briefly discusses the CRM enrichment of a number of regional
mineral prospects based off outcrop and drillhgdmchemicaldata. These include samples of the
regional Sperrin gold veins (e.g. Glenmacoffer, Glecordial/Glencumniyleralizationassociated with
the Glengawna Formation (at Scotch Town, Glenlark), and the younger, adjacent geology of the Tyrone
Igneous Complex that is@spective for CtAu-Ag and CuZn-Pb-Au mineralization &t Crosh, Cashel
Rock, Formi| etc).

The aut hor was provided wi t h Dal radi an Gol
geochemistry, covering all of their licence areas. The data library is well @dréggadtand can easily
classified by: hole ID, sample depth, sample type, vein type, vein ID (i.e. T17, Grizzh1,6},06
analytical method, licence, alteration code, alteration style, lithology code, sulfide texture, along with
more specific drilling infomation (e.g. core type, diameter, etc.) and regional trend. An additional file
of Curraghinalt face sampling was provided of 3155 analyses (that lacks Te data), along with new whole
rock geochemical data from the analysis of existing pulps where Te dafarevéously not available
(67 samples).

CRM enrichment at Curraghinalt is discussed in this section of the report in relation to vein
type (i.e. the main resource veins their associated splays), vein name, vein fill textarel spatial
location Sumnary Tables are provided of CRM enrichment statistics, along with correlation pairs
between metals. A classical principal component analysis was conducted to further establish the main
metal correlations.

It is evident that that main resource veins (thedhs) are significantly more enriched in a
variety of critical metals than their associated splays (the C veins). Au, Ag, Te, Bi, Sh, Cu, Mo and As
are significantly more enriched in the resource veins. Zinc and Co contents are similar in both the
resoure veins and their splays. liam is notably higher in the C veins than the D veéirtkough it is
still at low levels. @dmium and W concentrations in both the C and D veins are low. The bulk of Ge,
Se, Sn and Tl data is at detection. Average Pb concentrations between the two types of veins are
comparable, but there far more samples from the resource veins that carry anomelsusf IEb.

Given the absolute concentrations, Te is the main CRM of inter€streghinalt. The deposit is also
locally enriched in Sb and Bi. Cobalt and Mo levels are low apart from very rare samples.

A number of significant correlations occur betwéled base, precious and critical metals.(e.g
Bi-Te, AnAg, SbCu, AgBiI), which are explained by the observed mineralogy at Curraghinalt. These
are described in detail. Given the relatively simple relationship between Au grade and Te concentration,
the later can be estimated where data is lacking for this element, using the equation provided. Strong
correlations between Hie can also be used (and may yield more accurate results). Several of the veins
show metal correlations that are relatively uniqudecsihg the slightly varying metal signatures (and
mineralogy/mineral abundances) of the veins themselves. For example, Au, Ag, Bi and Te are high in
the T17, Mullan, V75 and 1086 veins whereas As is more enriched in the Foyle, Road, Raven and
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Sheep Dp veins. Hg contents is low in mobyt locally higher in V75 and T17. Additional signatures
are discussed.

Whole rock geochemical data was also visualised spatially across some of the modelled veins
where there was sufficient sampling. Areas of higher Bi and Sb concentrations are most likely
related to the higigrade ore shoots described ®yaw et al. (in prepMercury enrichment appears to
only occur at shallow levels and is restricted to certain zones of T17 and V75. When CRM abundance
is plottedagainst vein texture, the highest Au, Ag, Bi and Sb contents occur in veins with open fill (as
opposed to sheargtkxtures. No Te data was availafile the smaller whole rock geochemical dataset
classified by vein texturdut it is likely to be similagiven AuAg-Bi-Te correlations elsewhere in the
deposit. There is no apparent relationship between vein style and concentrations of As, Co, Ga (mostly
around detection), Mo, Pb or Zn. Additionally, Cd, Ga, Tl and W concentrations are low in all samples.

CRM abundance was also investigated relative to Co/Ni ratios and two different alteration
indices. Higher Co/Ni ratios are associated with higher Au, Ag, Bi, Te, Sb and Cu, most likely due to
cobalt mobility during the late Au event. Higher Chloi@arbonge-Pyrite Index values also show clear
relationships to Au, Ag, Bi, Te, Sb and Cu enrichment due to the abundance of late carbonate associated
with electrum, tellurides, chalcopyrite and sulfosalts.

CRM enrichment aseveralregional prospects is discussed, with data shown respective to
Curraghinalt. Enrichments are greatest where significant ziinésPb, AuAg or Cu mineralization
havealreadybeen discovered. For example, Cd is highest at sites where significant Zrdispied
(e.g. Glenlark, Cashel NW). Tellurium is generally near detection, but anomalously high values occur
at Scotch Town, Glenlark and Cashel Rock where Au has been discovered. Bi is also enriched at Scotch
Town, Cashel Rock and Cashel NW. Antimonynoentrations are generally Ipwut higher values
occur at Scotch Town and Glenlark. Anomalous Ga occurs at Glenlark, Cashel Rock and Broughderg.
Other metals are also discussed. Element pairs for each site are presented and highlight the likely
mineralogycausing CRM enrichment.
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This section of the report, presents an analysi€S®M enrichment associated with gold
mineralizationat Curraghinaltlt also briefly discussethe CRM enrichmentof a number of regional
mineralprospects based off outcrapd drillhole geochemical dapgovided by Dalradian Goldthese
include samples othe regional Sperrin gold veins (e.g. Glenmacoffer, Glecordial/Glencuryy)
mineralization associated witltthe Glengawna Formatiore.§. ScotchTown, Glenlarl, and the
younger, adjacent geology of the Tyrone Igneous Contpletxisprospective for CtAu-Ag and Cu
Zn-Pb-Au mineralization(at Crosh, Cashel Rock, Formétc).

Methodology

The author was provided with Dalradia@ o | dektensive database of whole rock
geochemistry, covering all of their licence areaported as an Excel fil&hile the bulk of this data
focuses on the Curraghinalt deposit, it also inclugssilts from regioal prospecting efforts and
regional drilling extending back to the early 1980s.

The datdibraryis well characterised and can easily classifiedbie ID, sample depth, sample
type, vein typed.g.C veirs, D veirs), vein ID (i.e. T17, Grizzly, 104.6), analytical methodjcence
(e.g. DGO1), alteration code, alteration stylidhology code, sulfide textur@long with more specific
drilling information (e.g. core type, diameter, etand regional trendRegional trendlatais sorted
according to i) CT - CurraghinaltResourceii) CurraghinaltDEV i Resource Development, iii)
CurraghinaltResourcesurfacejv) CurraghinaltResourcdJndergroundy) VT T Volcanics trend (i.e.
Tyrone Igneous Complexyj) RDT RegionalDalradian(Sperrin minor veinslandvii) GT1 Glenlark
Trend (i.e. Glengawna Formatioill data from Curraghinalt was included together here. Regional
data is discussed separatdliie database also includes earlier vein characterisations from Curraghinalt,
prior to the latest modelling. The most recent vein codes (2020) were used here.

An additional file of Curraghinalt face sampling was provided of 3155 andlythés dataset
lacks the element Te. Sample types are sorted according to face, back, chameehraiudall. These
were sampled between 198989 (911 analyses) and 202316 (2244 analysesAs few Te data are
available for certain years of drilling (between 2012 and 2017), additional new whole rock geochemical
data from the analysis of pulps wasyided to the author of 67 extra analyses

Results

Critical metal enrichment at Curraghinalt.

Base, precious and critical metal concentrations for the Curraghinalt deposit are provided in
Tables 4.1to 4.3 below. The main elements of interest here ate Ag, Te, Bi, Cu, Sb and to a lesser
extent Co, Pb, Mo and As. Elements Hg, Cd, Ga, Ge, Se, Sn, Tl, Wresent atvery low
concentrationgnd often near or below detection. Nialso present at relatively low concentrations
(similar to Pb)which isto be expected fomeorogenic gold deposit.

Summary statistics are provided with average (mean and mediend) maximum
concentrations for each elemémiTables 4.1 and 4.2All results are prented fom both the resource
vein (D vein) and extensionalplay vein (C veihcategoriesFor vein class, this includes up to 41791
analyses for the C veins and 9805 analyses for the D \#meertain D veins (classified as Db/the
database and low angle veins (classified L) are not includéh accompanyinggraphical
representation of this information is providedrigure 4.1below, usingPercentileBox Plots, coloured
according to vein typeAn additional table is provided that provid@summary of altata from the
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resource veins that have been classifiecbrding to the latest modelling Trable 4.3(i.e. as a belong
to a specific vein T17, Grizzly, 10616, etc)
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Figure 4.1 PercentileBox Plots for base metals, precious metals and CRMsoth resource veins (D veins) and splay veins
(C veins) The central box is the middle 50% of data from Q1 to Q3. The whiskers are 5% and 95% values. Outliers (top 5%
and bottom 5% of data) are represented by circles. The median is expressed as a black line, and mean by a solid black circle.
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Table 41. Metal concentrations from the main resource (D) and extensional splay (C) veins. Statistics for the D veins using
only samples classified by vein ID is presentet@able 4.3 Information derived from Percentile Box Plots. All metal
concentration dataippm. Note: 1 wt% = 10,000 ppm. 1 g/t=1 ppm.

Metal Te |Au Ag Bi Sb | Cu Co Zn Mo | As

D veins (al)

Minimum regular 25 0.005 | 0.25 1.0 25 10 6.0 5.0 0.5 25
whisker(5%)

Quartile 1 2.5 0.87 0.27 1.0 2.5 37 10 16 2.0 10
Median 5.0 4.1 1.7 25 25 123 15 26 10 31
Mean 5.8 2.99 1.7 3.2 5.3 174 15 25 9 39
Quartile 3 11 14 5.7 8.0 8.0 774 22 43 39 114
Max regular whisker | 39 54 21 34 93 6761 47 95 155 1323
(95%)

Highest value 318 568 220 310 262 140,500 3,185 11,750 1450 100,420
Number ofanalyses 1797 9576 9456 9051 9158 9021 9051 9201 9051 9152
C veins (al)

Minimum regular 25 0.005 | 0.25 1.0 25 5.0 6.0 20 0.5 25
whisker(5%)

Quartile 1 25 0.01 0.25 1.0 25 16 9.0 32 0.5 25
Median 2.5 0.02 0.25 1.0 35 29 12 48 0.5 6.0
Mean 3.1 0.04 0.27 13 3.1 31 11 46 0.8 7.2
Quartile 3 5.0 0.12 0.25 1.0 25 55 15 67 1.0 13
Max regular whisker | 7.0 116 0.6 4.0 9.0 220 23 103 4.0 55
(95%)

Highest concentration| 56 107 641 175 2,040 | 65,436 1,113 | 42,300 | 797 41,057
Number ofanalyses 3,835 | 40,068 | 40,003 | 39,755 | 39,758 | 39,761 39,755 | 39,761 39,755 | 39,760

Table 4.2.Continued metal concentrations from the main resource (D) and extensional splay (C) veins.

Metal Hg |Cd | Ga Ge | Ni Pb | Se Sn Tl W

D veins (al)

Minimum regular 0.5 0.25 25 1.0 9.0 1.0 5.0 5.0 25 25
whisker (5% data)

Quartile 1 0.5 0.25 9.0 1.0 18 4.0 5.0 5.0 5.0 5.0
Median 0.5 0.25 10 1.0 25 8.0 5.0 5.0 5.0 7.0
Mean 0.5 0.3 10 1.2 24 8.0 5.0 5.0 5.0 7.1
Quartile 3 0.5 0.5 20 1.0 34 13 5.0 5.0 5.0 10
Max regular whisker | 0.5 0.7 20 3.0 54 43 5.0 5.0 10 20
(95% data)

Highest value 13,000 | 150 40 6.0 1,580 | 26,100 | 17 11 34 3,620
Number of analyses 1782 9,051 | 9,050 1,674 | 9,051 | 9,201 | 1,797 1,796 9,050 9,051
C veins (al)

Minimum regular 0.5 0.25 10 1.0 14 1.0 5.0 5.0 25 5.0
whisker(5% data)

Quartile 1 0.5 0.25 10 1.0 22 4.0 5.0 5.0 5.0 5.0
Median 0.5 0.25 20 1.0 28 7.0 5.0 5.0 5.0 5.0
Mean 0.5 0.3 16 1.2 28 6.0 5.0 5.1 5.0 6.3
Quartile 3 0.5 0.25 20 1.0 36 11 5.0 5.0 5.0 10
Max regular whisker | 0.5 0.5 30 3.0 53 17 5.0 5.0 10 13
(95% data)

Highest concentration| 2.0 869 40 6.0 1,018 | 61,800 | 10 10 63 4,210
Number of analyses 3,108 | 39,755 | 39,747 | 3,097 | 39,755| 39,761 | 3,835 5,835 39,747 39,755
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Table 4.3 Metal concentrations frordassifiedmain resourceeins Note this includes onlgamples have been coded to the
latest (2020) vein modelling.

Metal Te Au Ag Bi Sh Cu Co Zn Mo | As

D veins (lassified

Minimum regular 25 0.26 0.25 1.0 25 12 6.0 4.0 0.5 25
whisker(5%)

Quatrtile 1 2.6 2.9 1.2 2.0 25 58 11 12 3.0 14
Median 6.0 9.2 37 5.0 25 268 16 22 17 45
Mean 7.0 7.0 3.2 5.0 6.6 303 16 22 13 52
Quartile 3 15 24 8.9 13 11 1,630 24 38 53 161
Max regular whisker | 46 72 29 47 188 9,664 55 107 180 1,548
(95%)

Highest concentration| 318 568 220 310 11,173 140,500 3,185 5,469 1,450 | 81,900
Number of analyses | 1,137 | 4,817 | 4,743 | 4,472 | 4,546 4,577 4,472 | 4,577 4,472 | 4,543
Metal Hg | Cd Ga | Ge |Ni Pb Se Sn Tl W

D veins (lassified

Minimum regular 0.5 0.25 25 1.0 8.0 1.0 5.0 25 2.5 2.5
whisker(5%)

Quartile 1 0.5 0.25 5.0 1.0 16 4.0 5.0 25 5.0 5.0
Median 0.5 0.25 10 1.0 23 8.0 5.0 25 5.0 6.0
Mean 0.6 0.34 8.6 1.2 22 8.2 5.0 2.6 4.4 6.8
Quartile 3 0.5 0.5 10 1.0 32 15 5.0 25 5.0 10
Max regular whisker | 2.0 1 20 3 56 53 5.0 5.0 10 20
(95%)

Highest concentration| 13,000 | 102 40 5 1,580 20,000 17 11 34 3,620
Number of analyses | 1,140 | 4,472 | 4,472 | 1,068 | 4,472 4,577 1,137 | 1,137 4,472 | 4,472

From Figure 4.1it is evident that the main resource (D) veins contain significantly higher
contents of most base, precious and critical metals that their associated splays (the C veins). This is
evident withsignificantly higher Au, Ag, Te, Bi, Sb, Cu, Mo and As avesffeean and median) and
often interquartile ranges. Zinc adb contents are similar in the two veins, the prior slightly more
enriched in the C veins, and the latter in the D veins. Interestingly, Ga is notably higher in the C veins
than the D vein$ though it is still at low levelsMedian and mean Ga concentrations in the C \&ms
17 ppm and 15ppm respectively, compared to ppm and 9 ppm in the D veins. Cd and W
concentrations in both the C and D veins are low. The bulk of Ge, Se, Sn and Tl data is at detection,
with only a handful of analyses showing slight enrichment above detection. Average Pb concentrations
are comparable ithe C and D veins (mean=£%.3ppm, D= 8.2 ppm) but there far more samples from
the D veins that carry >46pm Pb.

Moving forward themain CRMs of interest that will be discussed in relation to base (Cu, Pb,
Zn) and precious (Au, Ag) metals are Te,iethshows significant enrichments at Curraghinalt, along
with Bi, Sh, As, Mo and Hg. Of theges, Mo and Hg are generally low, but locally enriched in specific
zones of the deposit. Cobalt and nickel are also of interest from an academic point, @is\GewNi
ratios are informative for revealing fluid procesaesl tied to gold grade (see lateDne intercept of
minor cobaltmineralizationis also examined iBection 50f this report.
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A number of correlations are observed using all the D vein sar(wigsno subdivision by
vein IDT this is discussed subsequently). The main correlations of interest are:

1 Au-Ag (0.71). This is unsurprising, and due to the presence of electrum in the veins.

1 Bi-Te with AuAg. These correlations are shownhRigure 4.2 below, andaredue to various
telluride phases, which aoften Ag- and Birich. As detailed in the previous section, Au, Ag
and AuAg telluride phases are recognizéadividual correlations areTe-Au (0.84), TeAg
(0.72), TeBi (0.89), BrAu (0.79), BtAg (0.57).

1 Ni-Co (0.88). This is due to the presence of lattice bound Co and Ni in pyrite, though other
minor Co phases were identified by SEM (Seetion 5.

1 Fe with Au, Ag, Bi, TeElectrum and tellurides are predominantly within fractured pyrite and
to a lesser extent occur as roundedfsumded inclusions in pyrite.

1 SbCu (0.42). This correlation is due to tetrahedrite (and to a lesser extent tenmartlite)
deposit. However,a@ more chalcopyrite (thé&cks Sh occursthan tetrahedrite, resuiyg in a
weakercorrelationacross the depodietween these metals

1 Sbzn (0.53). Minor Zn substitution was observed in tetrahedrite and tennantite. The correlation
is weakened as sphalerite is a host for Zn, but not Sb.

No significant correlations are pgrent for a number of elements when looking at all D vein
samples together. These include Mo, Hg, As, Pb and TI. Mineral hosts for these phases are known (i.e.
molybdenite, coloradoite, arsenopyrite and galena) but are relatively rare across the siepohibla.
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Figure 4.2.Element correlations between Au, Ag, Bi anduBing the resource (D) veins. Best fit lines are shown in orange.
Data is contoured using point density.
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Predicting Te concentratiorsin missing assay data

Tellurium is themainCRM of interest here. It is present in minerals, and at concentrations, tha
canbe recovered duringlannedAu-Ag-Cu mining. Although Te data is patchy, as the element was
historically excluded from assays between 2012 and 2017, a relatively simple picture emerges in
relation to Au, Ag and Bi concentrationghe followingequatonsuse ordinary least squamegression
(line through origin. Nulled Te data angaluesneardetectionwere removedA strong correlation
between Te and Au is shownkigure 4.3below.Using all D vein data (932 analysea) obtain an
equation of:

Te concentration (ppm) = Au (ppm) x 0.8219
When excluding the DU category (D veins uncertain; nag#)obtain:

Te concentration (ppm) = Au (ppm) x 0.825

All
Te = Au x 0.825
NiDvenje | N

100 uncertain -

Te

10 ¢ -

01 02 1 2 3 "o 2030 160 200

Figure 4.3.Correlation between Tand Au in resource veins. Three lines of best fit are included: one for all D vein samples
(classified and uncertaind second for those affiliated uncertain, and a third using onbjahksifiedD vein samples.

From the smaller recently acquired datfrom pulps (67 analyses), an equation with a lower
slope is produced:

Te concentration (ppm) = Au (ppm) x 0.5433

This equation from the pulps is not considered as reliable given the heterogeneous nature of Te across
the deposif{see below)andsignificantlylower number of samples included

Tellurides can contain a variety of elements: Bi, Ag, Au, S, Hg, GRinsequently, he
relationship between Au and Te is further complicated by correlations of Te with Ag amtieBi.
relationship between Tand theselementsare:

Te concentration (ppm) = Bi (ppm) x 0.9531 (n=871 analyses)
Te concentration (ppm) = Ag (ppm) x 1.0424 (n=871 analyses)
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Given the scarcity of coloradoite and altaite in the deposit, it is unsurptighblg and Pb
show pooer/no correlations to tellurium: HJ'e (0.22), Pbre (-0.024).

A linear trend in concentrations assoobserved in AtBi-Ag spaceas shown irFigure 4.4.
This might prove a more useful method of estimating Te concentrdtidrese Te is missing from
analyss) if a reliableequation can be established.
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Figure 4.4. X-Y-Z plot with different views highlighting the linear relationship between Au, Ag and Bi concentrations.
Coloured by Te concentration (pink is highest, then yellow, green, blue lowest)

Correlations by vein ID.

In addition to the base metal, preciougahand CRM correlations already describéere are
a number otorrelations worth discussinghen data is viewed by individual vsifi.e. T17, Grizzly,
Sheep Dip)Arsenic rarely correlates wittnyother metals in D vein samplé$owever, rarexceptons
include:

1 As-Zn correlations only occun the V75, V55 and Bend veins. The principle host of As is
tennantite(tetrahedrite) and arsenopyrite. The prior contains Zn through solid solution (see
Section 5.

9 As-Au correlations onhoccurin the Bend vein (0.78), and weakly in Slap Shot Splakis
could be due to the presence of either early arsenopyrite associated with the Q2 gold event, or
tennantite that occurs during the Q4 gold event.

1 As-Sb correlationsccurin Slap Shot Splay, Croand Foyleveins These veins likelgontain
more tennantitéetrahedritewhich are the main hosts férs and Shat Curraghinalt These
mineralscan often occur together, and exhibit solid solution between As and Sb end members.

1 As-Pb correlations ithe Road, V75, Bend, Harp and Foyleins

1 As-Tecorrelations occuin the Slap Shot Splayein.

Mercury also rarely correlategth other elements across the depasitept for a number of instances:

1 with Au and Biin the Mullan, Grizzly and Foylereins This could reflect eithethe late Hg
bearingelectrum(after Shaw, 2023 or the presence of coloradoite (HgTe) associated with
electrumand other Bitellurides Coloradoitewasabundanin two thin section samples from
theMullan vein examined by the author (s8ection 5.

1 with Pb and Asn the Harp and Finn veins.

1 with Cu and Zn irtheBend and Raveneins

1 with a large number of elements in Bend vein. Including Sb (0.99), Zn (0.96), As (0.96), Cu
(0.94), Ag (0.89), Ni (0.51), Te (®4) and Pb (0.47). Noteamples from the Bend vein also
exhibit rareHg, ZnPb and Sb correlations.
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Given the aboveg numbenpf the veins appear have a unique metal signature using the available
data. Using the 2020 vein classification code, CRM disttibn was also investigated across the
different resource veins. The resource includes the following veins, in order: Road, Sheep Dip, Sperrin,
Mullan, Grizzly, T17, V55, No 1, Causeway, 106, Slap Shot, Slap Shot Splay, V75, Bend, Bend
Splay, Crow, Ravwe, Harp, Finn, an&oyle.

A number of base, precious and critical metals appear to vary betweermgriikely reflects
how fluids migrated through the Curraghinalt vein system during formation. Metal variations therefore
could be due tgroximity to feeder fluids (i.e. any magmatic inputgriations influid chemistry
(temperature, redoxdr structural processes (dilatational jogs and horsetail brancheseased veins)
This is further highlighted by the split probability platsFigure 4.5 below. Key points include the
following:

1 Au, Ag, Bi and Tearehigh in the T17, Mullan, V75 and 166 veins.

9 Cuis higher in the Sheep Dip, V17 and V75 veins.
1 Sbis higher in the Mullan and T17 veins.
9 Cois anomalous in some areas of the Road and Mullan veins.
1 Asis more enriched in the Foyle, Road, Raven and Sheep Dip veins.
1 Hgis hignerin the V75 ad T17 veins, but generallig contents are low iall veins
1 Mo is generally higher in the Foyle, V75, T17 and-1®6veins, though most veins can show
enrichments past 250 ppm.
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Figure 4.5 Split probability plots for a range of base, precious and critical metals coloured according to vein ID. Note the
preferential enrichment of some metals in some veins, compared to others.
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Whole rock geochemical data was also visualised spatially acnogsafdhe modelled veins
where there was sufficient sampling to investigate any variations in CRM enrichment. Given the higher
Hg contents in the V75 and T17 veins, this veaamined in 3DThe T17 vein had 597 analyses
available for visualisation, whergghe V75 vein had 627 analys@sta is plotted spatially iRigure
4.6 below, coloured for Hg content.

Generally Hg contents are very low and near or below detection for most veins. In the T17 and
V75 veins, significant Hg contendse restrictedo shdlow depths. Higher Hg contents (>0.5 ppm) also
seem to occur ithe west in both aredapart from 2 analyses from V75).
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Figure 4.6. 3D view of Hg contents for the V75 (open circles) and T17 (filled circles) veins at Curraghinalt. Highest Hg
contents occur at shallower depths, and to the west area of d(iéifipface on view of veins. (right) cross section view of

veins.

CRMs showing th@reatest enrichment in the deposit wdse &xamined in map and 3D view
according to concentration. Representative maps showing all resource D vein samples (classified) are
shown inFigure 4.7 belowfor Te, Sb and Bi. Note the patchy nature of the Te. ddaavever, given
close correlations between Te and Bi, Biemap can be taken as a good guide to whatTie

distributionwould look like with additional analyses.

From these maps it is evident that CRM abundance varies across the main resource veins
spdially. Localised zones of significantly higher-Be and Sb occur. It has already been established
that Bi and Te correlate strongly with gold. Therefore, it is most likely these CRM enrichments are
related to the ore shoots describedShaw et al. (in p). The Sb concentration map reflects the
distribution of tetrahedrite in the deposit, which again could either be controlled through fluid

chemistry or vein styl&exture(see below section).
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Figure 4.7. Distributionof Bi, Teand Sb within the Curraghinalt deposit. Data shown is from all named resource veins only.

Note the patchy distribution of concentrations for each.

Vein texture: controls on Au and also CRM abundance

As demonstrated bghaw et al. (in prepjand discusgkin Section 3 of this report, Au grade

varies significantly according to vein textufie quote Shami di | at i onal

host ore shoots and

ar e

hi gher

and
sul

jogs
i n agdfigalésstressesd

and kinematics of wider syore shear zone and fracturing processes are thedidér control on ore

grade and

\Skeared ahddaminated eeins had lower gold contents than pegmatitic and

cockscomb textures for the No. 1, 106, Slapshot and V75 veins. The cockscomb veins exhibited the

highest Au contents by far (sEagure 3.11J).

Given the strong relanship between AAg and BiTe already established hevehole rock
geochemical data was plotted according to vein textmanely sheared, laminated, pegmatitic and
cockscombmassive sulfidéextures.This used the extensive underground sampling dataset provided
by DalradianGold. Summary statistical information for the four classified types of vein style are
presented in thacompanyingAppendix Excel file. Figure 4.8 belowpresents this same information

using Percentile Box Plo{®ogged axis)
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Figure 4.8 PercentildBox Plots for base metals, precious metals and CRMs classified according to vein style. The central box
is the middle 50% of data from Q1 to Q3. The whiskers are 5% and 95% values. Outliers (top 5% and bottom 5% of data) are
represented by circles. The di@n is expressed as a black line, and mean by a solid black circle.

It is evident from this figure that not only Aand Ag) grade is linked to vein textukgold
does exhibi{along with A9 the greatest distinction in concentrations according to veia. tYhis is
perhaps unsurprising and sudden vein opening could create void space, reductions in fluid pressure and
phase separation causing electrum to be precipitated as both Au aard Pegnovedrom solution.
However pegmatitic and cockscomb/massiwvéfisle veinsalsohave higher average contents of Cu and
Bi than sheared and laminated veins. The cockscomb/massive sulfide veins also seem to exhibit the
largest quartile range of Sb concentrations, plus a higher mean value.

There is no apparent relatiship between vein style and concentrations of As, Co, Ga (mostly
around detection), Mo, Pb or Zn. Additionally, Cd, Ga, Tl and W concentrations are low in all samples.
Unfortunately no Te data is available for these samples, however, given most telneides or Bi
rich compositions, and those metals exhibit concentration variations according to vein texture, the same
can be expected for Te. No Hg, Se and Sn data was availabld@ittherse samples

Correlation pairs were alsavestigated for the different vein textureorfelation pairs are
generally similar, but vary slightlyccording to vein texture. The strongest pairdiared here

1 Shearedeins Au-Ag (0.82), CeNi (0.82), ZnrCd (0.74), ZrSh (0.72), AuBi (0.66), $-Cd
(0.59).

1 Laminatedveins Zn-Cd (0.85), AuAg (0.7), AuBi (0.66), NiGa (0.61), NiCo (0.6), PkCd
(0.56), AgBi (0.54).

1 Pegmatiticveins Zn-Sb (0.88), AuBi (0.84), ZrCd (0.75), SKCd (0.72), AuAg (0.71), Ni
Co (0.68), AgBi (0.53).

1 Cockscombmasive sulfide veinsZn-Cd (0.94), ZrSb (0.93), SKCd (0.9), BtAg (0.72), Nt
Co (0.67), AuAg (0.6),Zn-Cu (0.54), ZrAg (0.51).

Again, these correlations make sense based on our understanding of the mineralogy of
Curraghinaliveins Gold-Ag correlations are due to electruamd AgBi due tothe presence dfismuth
tellurides.Cobalt andNi are both substituted into pyrite (apdssiblyarsenopyrit@) 1 this was well
demonstrated bgtratford and McClenaghan (202hyough LAICPMS mapping of yrite. The Zn
Sband ZrCu correlatiors areexplained by minor Zn within tetrahedréed tennantitésee subsequent
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