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1 EXECUTIVE SUMMARY 

In March 2015, Denny Jones Pty Ltd (“Denny Jones”) was commissioned by Andiamo Exploration 
Limited (“Andiamo”) to complete a resource estimate for its Yacob Dewar gold-copper deposit in 
Eritrea and report it according to the JORC Code (JORC, 2012). 

Andiamo had previously completed exploration at Yacob Dewar which included geological mapping, 
trenching and reverse circulation and diamond drilling.  The drilling based on an average 50 m centres 
(more closely is some areas) is summarised in this report, and is considered acceptable for the 
evaluation of a mineral resource as categorised in this report.   

The interpretation of the drilling information and results resulted in the identification of a Bisha-style 
VMS deposit.  Only the oxide part of this deposit has been explored sufficiently to define a mineral 
resource, with only a few intersections of massive sulphide below the base of weathering.  The oxide 
part is characterised by an elongate core that dips steeply to the west, and contains elevated gold 
grades (and barium grades) and low copper grades. Surrounding the central core, is a zone of oxide 
copper mineralisation comprising elevated copper grades sufficient to be of economic interest. 

These interpretations of the mineralisation as prepared by Andiamo have been used as the basis of a 
new resource estimate.  The estimate of the gold mineralisation has been restricted to the gold 
domains (the steeply dipping core of the mineralisation).  The estimate of the copper mineralisation 
outside of this core has been restricted to the oxide part of the profile.  No grades have been estimated 
into the sediments that comprise the overburden over most of the deposit. 

In tabulating the resource, a Datamine NPV Scheduler evaluation was completed in order to define a 
reasonable expectation of economic extraction. The resulting pit shell outlined a tonnage of gold 
mineralisation and a tonnage of the oxide copper mineralisation which, it is assumed, would be 
processed in separate heap leach processing units.  

The classification of the resource estimate has been based on the author’s opinion with respect to the 
elements outlined in Table 1 of the JORC Code (JORC, 2012).  The Mineral Resource (Table 1.1) was 
then that part of the resource estimate within the pit shell from the Datamine NPV Scheduler 
evaluation. 

Table 1.1 Yacob Dewar Mineral Resource estimate for gold, silver and copper 

 

 

Notes  (1)  Mineral Resources which are not Mineral Reserves do not have demonstrated economic viability. The 
estimate of Mineral Resources may be materially affected by environmental, permitting, legal, marketing, or other 
relevant issues. The Mineral Resources in this report were reported using the criteria outlined in the JORC Code 
(JORC, 2012). 

  (2) The quantity and grade of reported Inferred Resources in this estimation are uncertain in nature and there 
has been insufficient exploration to define these Inferred Resources as an Indicated or Measured Mineral Resource 
and it is uncertain if further exploration will result in upgrading them to an Indicated or Measured Mineral Resource 
category. 

  (3) Contained metal may differ due to rounding. 

Category 
Cutoff 

 

Tonnes 

(thousand) 

Gold 

(g/t) 

Silver 

(g/t) 

Copper 

(%) 

Contained(3) 

Gold 

(Koz) 

Silver 

(Koz) 

Copper 

(tonnes) 

Indicated 0.3 g/t Au 880 2.82 21.0 - 80 590 - 

Indicated 0.2% Cu 1,400 - - 0.37 - - 5,200 

Inferred(2) 0.3 g/t Au 60 2.37 26.7 - 4.5 50 - 

Inferred(2) 0.2% Cu 3,850 - - 0.43 - - 16,700 
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2 INTRODUCTION 

In February 2015, Andiamo Exploration Limited (“Andiamo”) commissioned Denny Jones Pty Ltd 
(“Denny Jones”) to complete a mineral resource report on the Yacob Dewar gold-copper deposit 
(“Yacob Dewar”) located in southwest Eritrea. This document summarises that work. 

In 2012, SRK had been commissioned to visit the property and review exploration practices including 
QAQC (Akyurek and Lacey, 2012).  SRK was further commissioned in 2013 to prepare a geological and 
mineral resource model for the Yacob Dewar Project (SRK, 2013).  

This Denny Jones report and the Mineral Resource estimate contained herein are based upon 
exploration information and drilling and assay data collected, compiled, validated, and documented 
by Andiamo. Denny Jones considers the current drilling database of adequate quality for the current 
mineral resource study. 

2.1 SCOPE OF WORK 

The scope of work proposed by Denny Jones included: 

1. Completion of a site visit 

2. Check of the geological interpretations with Andiamo for consistency with geology and 

general understanding of the mineralisation 

3. Check of the wireframes for appropriateness  

4. Review of QAQC work completed 

5. Check data validation 

6. Estimation of gold, silver and copper grades using ordinary kriging 

7. Model validation 

8. Resource classification 

9. Documentation 

2.2 THE COMPETENT PERSON 

This report has been completed by Ivor Jones (“the Author”) who is a fellow of the Australasian 
Institute of Mining and Metallurgy and a Chartered Professional, Registration Number 111429.  Ivor 
Jones has more than 25 years of experience in the evaluation of mineral deposits including more than 
five years gold and copper mineralisation, and can be considered a Competent Person for the 
purposes of this work. 

Whilst this report has been completed by Ivor Jones, he was not involved in the collection of the 
exploration data.   

2.3 DATA PROVIDED 

In the preparation of this report, Denny Jones has relied upon public and private information provided 
by Andiamo regarding the Project. Denny Jones has no reason to doubt the validity of the information 
provided, and notes that the information is consistent with the author’s knowledge and observations.  
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Denny Jones has relied on Dr Tim Williams (CEO, Director) and Dr Seife Berhe (Eritrean Country 
Manager, Director) of Andiamo to provide necessary information during the geology review, mineral 
resource estimation work and preparation of this report. 

2.4 LOCATION OF YACOB DEWAR 

The location of the Haykota Exploration Licence and the location of Yacob Dewar within the Haykota 
Exploration Licence is illustrated in Figure 2.1. 

The Licence’s approximate latitude and longitude are 15°11’N and 37°10’E, respectively. The UTM 
coordinates of the centre of the Project are 1,675,000 N and 304,756 E (UTM Zone 37N).  

2.5 LICENCE 

Yacob Dewar is located within Andiamo’s 252.56 km2 Haykota Exploration Licence (“the Licence”). The 
Licence is located 260 km west of Asmara, the capital of Eritrea, and is accessed via a five hour journey 
by car along the Asmara, Keren, Barentu, and Tesseney road. Andiamo holds 100% of the Haykota 
Exploration Licence. 

Denny Jones has not completed an independent verification of land title and tenure, and has not 
verified the legality of any underlying agreement(s) that may exist concerning the permits or other 
agreement(s) between third parties. Denny Jones has therefore relied solely on information provided 
by Andiamo.  

The author did, however, inquire through Alem Kibreab of The Department of Mines of The Ministry 
of Energy and Mines of Eritrea with respect to the current status of the licence.  He was informed that 
the exploration licence was in good standing at the time of the site visit.  

It is understood that the Haykota Exploration Licence was obtained as an Exploration Licence and can 
be converted to a subsequent type (a Mining Licence) if all obligations are met and the titleholder is 
not in breach of any provisions of the Eritrean Mineral Proclamations, and the appropriate application 
(with fees) is submitted to the Eritrean Ministry of Energy and Mines.  It is understood that upon 
discovery of a potential ore deposit in the Haykota Exploration Licence area, which in Andiamo’s 
opinion may be economically and commercially operable, Andiamo is required to prepare a feasibility 
study describing its proposed development and production program. 

2.6 SITE VISIT 

In March 2015, Ivor Jones of Denny Jones Pty Ltd visited the Yacob Dewar project on behalf of Andiamo.  
The visit to Andiamo incorporated time in Asmara reviewing the information collated there, a review 
of the African Horn sample preparation laboratory (an indirect subsidiary of Intertek Group plc), and 
collection of information.  The site visit also included a visit to Yacob Dewar from 25th to 27th March 
inclusive, and included an inspection of the surface expression of the mineralisation and associated 
geology, trenches, core, site sampling and submission procedures and facilities.   
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Figure 2.1 Location of Haykota Exploration Licence within Eritrea (Source: Andiamo pers. Comm.) 
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2.7 SOURCE OF INFORMATION 

For production of this report, Andiamo provided the following information: 

 Licence Status, including list of Haykota Exploration Licence boundary co-ordinates, dates of 
granting and expiration (as well as a copy of the official Exploration Licence 
document/certificate) 

 Diagrams including maps of the Haykota Exploration Licence. 

 Geological setting, including regional geology and local and property geology. 

 Information on deposit types and local styles of mineralisation. 

 Information on metallurgical testwork. 

 Exploration information including geological mapping, the exploration database, QAQC and 
associated drilling information. 

 Survey and topographic data. 

 Sampling method and approach. 

 Sample preparation and analysis. 

 Geological interpretations. 

2.8 LIMITATIONS 

This report is based on information supplied by Andiamo as well as Denny Jones’ review and 
observations.  Denny Jones was given full access to relevant data and Andiamo personnel to obtain 
information on the completed exploration work. 

The author is not aware of any permitting, legal, title, taxation, socio-economic, and marketing or 
political issues that could materially affect the Mineral Resource estimates. 

3 GEOLOGY 

The geology part of this report has been sourced from an SRK report (SRK, 2013), and edited as 
appropriate.  Denny Jones is not aware of any information which would contravene what has been 
documented by SRK. 

3.1 REGIONAL GEOLOGY (SOURCED FROM SRK, 2013) 

The Eritrean Neoproterozoic basement complex forms part of the Arabian-Nubian Shield (0.85-0.55 
Ga). The Shield is composed largely of granitoid-greenstone terranes and extends southwards from 
Israel and Jordan across eastern Egypt, Sudan, Eritrea, Ethiopia, Saudi Arabia and Yemen (Berhe, 1990). 

In Eritrea, this basement has been divided into four, northeast trending, lithostratigraphic units 
separated by major, linear, structural discontinuities (Berhe, 1990; Drury and Berhe, 1993; Drury and 
de Sousa Filho, 1998). From west to east, these are: the Barka, Hagar, Nakfa and Agar terranes. 

The Barka Terrane in the far west, is composed predominantly of amphibolite grade, metasedimentary 
rocks and mafic gneisses. The Hagar Terrane comprises mostly mafic metavolcanic rocks, including 
ophiolite assemblages. The Nakfa Terrane extends over most of the central area of Eritrea. It consists 
of a series of granitoid-greenstone belts. The Agar Terrane to the east, includes granitoid intrusive 
rocks and meta-sedimentary rocks. All four terranes are cut by significant volumes of syn- to post-
tectonic granitoids. 
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The Arabian–Nubian Shield is a fertile environment for both VMS and a variety of gold deposits. There 
are at least sixty known VMS deposits in the Arabian-Nubian Shield, including those of the Bisha VMS 
District in western Eritrea. Mining of gold from the oxidized zones above several VMS deposits has 
been in progress for more than two decades. However, with the exception of Bisha, there has been 
no significant mining of any primary sulphides since 2013. 

Although there are several styles of VMS deposit present, the majority are associated with both mafic 
and felsic volcanic, together with meta-sedimentary rocks and can be classified as Bimodal Siliciclastic-
Type VMS (Barrie and Hannington, 1999). This type of VMS deposit frequently occurs in clusters that 
typically include large tonnage (>30Mt) resources. They formed in evolved volcanic arc and back-arc 
settings. 

A combination of rapid, recent (post-Miocene) uplift accompanied by rapid erosion, together with 
other factors including climatic changes, fluctuations in the water table and local geological 
considerations have led to near-surface oxidation and supergene enrichment above many of the 
primary VMS deposits in the Arabian-Nubian Shield area. Both gold and copper can be enriched at 
relatively shallow depths, making them favorable targets for exploration (Barrie et al, 2007). 

Significant gold deposits are also present in the Arabian-Nubian Shield. These include reduced 
intrusion-related gold deposits at Sukari, Egypt (approximately 15 Moz Au: Centamin Plc) and Koka, 
Northern Eritrea (0.76 Moz Au: SFECO) and vein gold deposits at Kamoeb, Sudan, (approximately 0.5 
Moz Au, AMC), Lega Dembe, Ethiopia (approximately 5 Moz Au: Midroc Mining), Tulu Kapi, Ethiopia 
(approximately 1.9 Moz Au: Kefi Minerals), and the Mahad Ad Dahab, Bulgah, Sukhaybarat and Al 
Hajar mines, Saudi Arabia (1-2 Moz Au each, Ma’aden). 

3.1.1 Regional Structure 

Western Eritrea is dominated by NE-SW tectonic lineaments (shear zones), which are affected by 
sinistral but also dextral movement indicating polyphase shearing. There are also NW-SE trending 
faults that have offset the NE-SW shear zones and E-W fracture zones. The regional strike of the 
bedding and foliation is N20-30°E. 

The most important episodes of deformation can be categorised into two phases: 

Shearing Phase 

The shearing phase of deformation is inhomogeneous and concentrated along narrow linear zones at 
the contacts between major lithological units. The shearing resulted in the development of intense 
shear fabrics and a penetrative regional foliation. The dominant regional foliation in the area strikes 
NNE and dips moderately-steeply to the west. 

In many places, especially in the northern portion of the country, the shearing was so strong that the 
original texture and mineralogy of the rocks (mainly felsic volcanics) has been completely destroyed 
and the rocks have been re-crystallised into quartz–sericite mylonites.  

This shearing episode is probably the result of differential movement and compression at the 
boundaries between major lithogical units. 

Folding Phase 

The folding phase is mostly manifested in the form of small scale, open folds, gently inclined anticlines 
and slightly-moderately recumbent folds. Based on structural analysis of bedding and foliation, the 
larger scale folds form open anticlinal structures with north trending fold axes, generally plunging at 
20°. The deformation during this phase does not seem to be as strong as the deformation during the 
shearing phase, and has resulted in less penetrative secondary foliations. 
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Several asymmetric S- and Z-type minor folds, crenulation cleavages, pencil cleavage structures and 
intersection lineations document the polyphase nature of the deformation. 

Boudinaged veins and mullions in the meta-basaltic rocks indicate later extensional deformation as 
well as the mainly ductile nature of the shearing in the area. 

Faults and other structures related to brittle deformation are rare in the area. Some small scale normal 
faults have been observed, possibly related to the opening of the Red Sea during the Tertiary Period. 

3.2 HAYKOTA EXPLORATION LICENCE GEOLOGY (SOURCED FROM SRK, 2013) 

The Haykota Exploration Licence area is situated close to the western boundary of the Nakfa Terrane 
immediately south of the Bisha VMS District. It is sub-divided into three, distinct, NNE trending, litho-
tectonic domains: an Eastern Felsic Volcanic Domain (EFVD), a Central Volcano-Sedimentary Domain 
(CVSD) and a Western Mafic-Ultramafic Schist Domain (WMUD). 

The domains are described in more detail in the following sections. 

3.2.1 Eastern Felsic Volcanic Domain 

The EFVD forms the higher ground in the eastern sector of the Licence. It comprises mainly felsic lavas 
and pyroclastic rocks, including - rhyolitic flows, lapilli tuffs, welded rhyolitic agglomerates, quartz and 
quartz-feldspar porphyritic rhyolites, together with minor interbeds of mafic lava flows. The central 
portion of the domain has more intermediate volcanic rocks (andesite), whereas there are mafic rocks, 
intercalated clastic rocks, marble lenses and biotite schists in the extreme east. 

3.2.2 Central Volcano-Sedimentary Domain 

The Central Volcano-Sedimentary Domain (CVSD) covers the central portion of the Licence. It is 
composed largely of more easily weathered and eroded, fine grained, meta-sedimentary rocks 
together with minor mafic igneous rocks, carbonate and chert. The main rock types in this domain 
are: finely laminated mudstones, shales and siltstones; thin greywackes, together with minor 
orthoquartzite and conglomerate; mafic lava flows and agglomerates; marble lenses and chert. There 
are also minor intrusions of meta-gabbro. 

The degree of metamorphic recrystallization is more evident towards the west, where the finer 
grained rocks are frequently phyllitic and slatey in character and the coarser grained rocks have 
become variously quartz-mica schist, quartz-sericite schist and quartzite. Mafic igneous rocks are less 
evident. 

3.2.3 Western Mafic-Ultramafic Schist Domain 

The Western Mafic-Ultramafic Schist Domain (WMUD) occurs only as a narrow unit in the extreme 
north and west of the Licence, although it is more extensive outside the Licence. The WMUD appears 
as a distinct, light grey tonal unit in satellite images. 

The geological description of this Domain is based on an east-west traverse in the northwestern corner 
of the Licence, in the vicinity of Encorto. This area is underlain by a sequence of variegated, laminated, 
siltstones, which strike N-S and dip at 50° to the west. Within this sequence there is a magnetite-
bearing sliver of ultramafic rocks 5-10 m wide. To the east of the ultramafic lens, there is a sheared 
sequence of andalusite- and kyanite-bearing metasedimentary rocks cut by a series of thin quartz 
veins. 

The siltstone sequence is overlain by a <20 m thick ferruginous (specularite) and siliceous horizon 
which extends northeastwards from the northern boundary of the Licence for at least two kilometres. 
There are pods and lenses of marble within this zone. 
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3.2.4 Geological History and Geotectonic Domain Relationships 

The rock associations in these three domains are consistent with a geological setting that included the 
opening and subsequent closure of a marginal basin/s adjacent to a mature island arc. The EFVD 
represents the volcanic arc terrane, whereas the CVSD and the WMUD formed in basins that 
developed adjacent the arc. Although there are further and more extensive exposures of similar rocks 
to the north e.g. the Adobha Abi Terrane adjacent the Koka Gold Deposit (Berhe, 1990), it is clear that 
the CVSD formed in a separate basin to the Adobha Abi rocks as it pinches out to the north of Haykota. 

An ophiolitic assemblage, forming part of the Hagar Terrane and interpreted to represent obducted 
oceanic crust/mantle, is extensively developed in northwestern Eritrea (Berhe, 1990). The Hagar 
Terrane wedges southwestwards towards Haykota. In the Haykota area, the WMUD may represent 
thrust slices of Hagar and Nakfa terrane rocks at the boundary between the two terranes. The 
ultramafic sliver at Haykota may represent a slice of similar oceanic crustal material and provides 
compelling evidence that these tectonic boundaries are major, possibly crust-breaking, deformation 
zones. 

The CVSD, especially the clastic sedimentary rocks like the shales, siltstones and the greywackes are 
probably the result of re-working of felsic volcanic rocks. They are probably proximal volcaniclastic 
rocks and that were deposited in a shallow marine (continental shelf) environment. Marble and 
thicker units of mudstone-siltstone occupy the far western and southwestern part of the CVSD. These 
rocks may have been deposited in a progressively deeper depositional setting away from the volcanic 
arc. 

All three litho-tectonic domains are cut by mafic to intermediate, syn-tectonic, intrusive rocks. These 
are composed of highly chlorite and carbonate altered gabbroic intrusives, with lesser amounts of 
diorite and granodiorite. The gabbroic sills and intrusive rocks are generally concordant with the 
regional foliation, although abundant cross cutting dykes and offshoots of similar rocks have also been 
observed. 

Younger granitoid rocks cut the strata locally. A prominent, major, post-tectonic, granitoid intrusive 
complex cuts the Neoproterozoic rocks immediately west of the Haykota Exploration Licence. At least 
some of the minor, post-tectonic, acid-intermediate intrusive rocks exposed within the Haykota 
Exploration Licence may be genetically related to this complex. 

3.3 HAYKOTA EXPLORATION LICENCE MINERALISATION (SOURCED AND UPDATED FROM SRK, 

2013) 

This section describes the VMS and gold mineral occurrences that have been identified by the 
exploration programme on Andiamo’s Haykota Exploration Licence. The initial two sections describe 
the observations made by SRK ES personnel during their site visit in March 2012. The SRK ES site visit 
report, submitted to Andiamo in July 2012, is entitled “Report on Findings of Site Visit to Review Data 
Collection Practices at the Haykota Project, Eritrea”. 

3.3.1 VMS 

The main target for Andiamo to date has been the VMS style of mineralisation known from the 
adjacent Bisha VMS District. Andiamo has identified an exhalative horizon over approximately 60 km 
of strike, trending NNE-SSW through the Licence. The main area of interest at Haykota is centred on 
Yacob Dewar VMS Deposit. This is the most advanced area in terms of exploration with two aircore, 
62 diamond and 58 RC drillholes completed by January 2015. 

In March 2012, SRK ES reviewed drill core from holes YDD-005 and YDD-015 drilled on an east-west 
section through the centre of the Deposit. SRK ES then visited Yacob Dewar and located the collars of 
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several diamond and RC drill holes, including those viewed at the core shed (YDD-005 and YDD-015). 
Two trenches, excavated by Andiamo, expose a cross section through the gossan into the altered 
volcanic host rocks. 

SRK ES followed the section line westwards to the ridge, where exposures of schist and 
metasedimentary rocks display a pervasive foliation and disseminations of pyrite. The foliation 
completely obliterates the bedding, although both bedding and foliation trend north-south, deviating 
from the regional NNE-SSW trend. Foliation and bedding dip to the west at approximately 50°. A thin 
band of gossanous and exhalite material forms the crest of the ridge and also trends north-south. The 
pyrite disseminations give a nodular appearance to the rocks, most are rusty, or weathered out, and 
some are replaced by malachite. A large specimen of botryoidal malachite was observed to the south 
of the ridge.  

3.3.2 Shear-hosted Quartz Vein Gold 

A major shear zone transects the license area, trending north-northeast – south-southwest, similar to 
the regional structural trend. According to Andiamo, the major shear displays sinistral movement, 
with east–west trending dextral shears in extensional dilation zones. Artisanal gold miners are 
targeting both quartz vein hosted gold and alluvial gold. SRK ES, in March 2012, visited the diamond 
drilling site at Shambotei and en route observed several artisanal workings. The majority of the 
workings appeared to follow the valley which trends east-west below the drill site. 

Of the 8 most prospective mineralised zones within the Haykota Exploration Licence, four may be 
classified as VMS-oxide gold deposits and four as vein gold deposits. The VMS–oxide gold deposits 
comprise Yacob Dewar, Ber Gebay, Adi Merirey, and Kategna, while the vein gold deposits comprise 
Shambotai, Jawkeray, Shekeret and Gurgur. 

3.4 YACOB DEWAR VMS – OXIDE GOLD AND COPPER (SOURCED FROM SRK, 2013) 

The Yacob Dewar VMS-oxide gold deposit has been explored by drilling with a total of 2 Air Core (“AC”) 
holes, 58 reverse circulation (“RC”) and 62 diamond drillholes  (“DD”), which have delineated oxide 
gold and copper mineralisation as well as several intersections of massive sulphide from one to three 
metres thick, to a vertical depth of approximately 80 m. The strike direction is to the north, and the 
deposit dips between 35° and 55° to the west. Approximately 250 m up-section is a siliceous exhalite 
unit that contains elevated gold grades in surface rock chip samples locally. The massive sulphide-
bearing stratigraphic package is approximately 250 m thick. It is open to the east as shown by the few 
drillholes that penetrated into the footwall and intersected disseminated sulphide. It is also partly 
open to the north and south. 

Samples from the Yacob Dewar oxide and sulphide zones were submitted for petrography and limited 
mineral chemical analyses (Barrie, 2012 internal report for Andiamo). Oxide samples are generally 
porous iron oxide breccias consisting mostly of hematite-goethite in colloform masses, as matrix 
dusting and as fragments showing replacement textures resembling deformed micaceous masses. The 
iron oxides also replace primary Fe-Ti oxides. Barite and quartz shards are generally abundant, 
indicating multiple phases of silica dissolution, precipitation and brecciation, similar to that seen in 
the Bisha oxide gold zone (Barrie et al, 2007). Jarosite occurs in one sample as matrix cement in 
rounded barite-rich fragments, which are included in the usual haematite-goethite mixture. It is 
noteworthy that siliceous baritic and variably iron-enriched lithologies comprise up to 30% of the gold-
bearing mineralised oxide intersections above the massive sulphides. These lithologies are 
preferentially enriched in gold. 

Sulphide rich samples consist of pyrite (either as semi-massive fine grained cubes or colloform 
aggregates) intergrown with chalcopyrite (more or less marginally altered by digenite), sphalerite 
(mostly Fe-poor and colourless), galena and tetrahedrite-tennantite and in one case also arsenopyrite. 
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Granular pyrite contains little trace elements while colloform pyrite in one sample tends to have 
higher As and contains layers or cores of galena, fahlore, chalcopyrite and digenite. Digenite rimming 
(replacing) chalcopyrite in one sample contains minute (a few microns) grains of greenockite (CdS), 
which are quite common in that sample.  

Sphalerite is generally Fe-poor (0.7 to 1.15 wt% Fe) with the exception of rare small orange translucent 
grains (4.5 wt.% Fe) found as inclusions in quartz. Tennantite-tetrahedrite and enargite are 
inhomogeneous with irregular areas containing higher Sb, and Ag (up to 2.25 wt%) but lower Fe, while 
the bulk is tennantite with higher As, lower Fe and next to no Ag. Arsenopyrite in one sample YDD-15-
77 is slightly inhomogeneous with regards to the As/S ratio and contains traces of Se and Te. 

One unusual quartz sulphide vein sample (YDD-20-81) has deep red sphalerite intergrown with galena 
and partially resorbed pyrite enclosing a quartz nodule. The sulphides are intergrown with 
inhomogeneous magnesian siderite. Sphalerite in this sample is Fe-rich (7.8 wt% Fe) and veined by 
veinlets of smithsonite (ZnCO3) dusted by extremely fine grained galena. In addition there is a number 
of Ag- and Pb-minerals intergrown with galena: hessite, acanthite and diaphorite are found as small 
inclusions in galena; an aggregate of boulangerite intergrown with pyrargyrite and galena and 
cerussite is replacing galena (Barrie, 2012). 

 

 

Figure 3.1 Cross Section 4 through holes YDDD008 and YDAC001 

3.5 LIMITS OF MINERALISATION 

The limits of mineralisation as currently defined, have a strike length of 1.1 km.  The oxide 
mineralisation has a width of as much as 50 m of varying grade and extends down to, and below, the 
base of weathering at about 50 m below surface.    

The true limits of mineralisation have as yet not been defined. 
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4 EXPLORATION  

This report focuses on the Yacob Dewar gold-copper deposit and therefore does not elaborate on the 
exploration with respect to the broader tenement.  Further information on the exploration can be 
sourced from the SRK report (SRK, 2013) if required.  Denny Jones is not aware of any information 
which would contravene what has been documented by SRK. 

 

5 DRILLING AND TRENCHING 

This chapter (Drilling) has been reproduced from the SRK report (SRK, 2013), and edited and 
summarised as appropriate for this report.  Denny Jones is not aware of any information which would 
contravene what has been documented by SRK.  Full detail can be found in the SRK report (SRK, 2013). 

5.1 DRILLING CAMPAIGNS 

Drilling at the Haykota Exploration Licence (Figure 5.1) has been undertaken by a number of diamond 
core and RC campaigns from 2010 to 2012 (SRK, 2013). 

Drilling has comprised of a total of 111 drillholes for a total of 11,801 m, of which 62 were DD drillholes 
(4,405 m), 58 were RC drill holes (4,473 m), and two air core holes. 

Within the Yacob Dewar Prospect, air core drilling commenced in June 2010. After two shallow 
drillholes were completed, the drilling was halted owing to rig breakdown. The first hole was drilled 
vertically in the middle of the gossan to a depth of 14 m, while the second hole was drilled 30 m to 
the west, to a depth of 20 m at 45° to the formation, which was dipping 60° to the west. 

This was followed in December 2010 by a DD drilling programme at the Yacob Dewar prospect area. 
The 2010 drilling was carried out by Capital Drilling. 

An RC drilling campaign commenced in December 2011 in tandem with a diamond drilling programme. 
The RC drilling programme was completed by GED, while the diamond drilling was carried out by 
Colonnade Mining Group.  

A subsequent diamond core drilling campaign was completed in 2014. 

5.1.1 Diamond Drill Core Recovery 

The average core recovery in the gold domains was only 69%, with several poor recovery 
measurements (<60%), mainly because of poor recovery in the weathered zone.  From preliminary 
investigations, there does not appear to be any relationship between core recovery and grade in the 
gold domains with samples with grades above 5 g/t also having an average recovery of 69%.  

Core recovery in the secondary copper domains averages 94%.  

5.1.2 RC Sample Recovery 

It is difficult to assess RC sample recovery because the rock types in the mineralised domains are quite 
variable and therefore the density unknown. RC sample recoveries have not been assessed 
quantitatively, but appear to be reasonable given the volume of sample recovered. 
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Figure 5.1 Drill location versus geology for Yacob Dewar. 
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5.2 SAMPLING FROM DRILL INTERVALS 

5.2.1 Sampling of Core (Sourced from SRK, 2013) 

The drill core from each run was removed from the core tube by the drill rig assistants under the 
supervision of an Andiamo geologist/field technician who was on site throughout the period of active 
drilling. The drill assistants cleaned the core and placed it in the correct order in the core trays. 

Care was taken to properly align all pieces of core, where possible, and to make sure that the core 
trays were appropriately labelled. The core blocks marking the metreage were checked by an Andiamo 
technician and adjustments made to their position where appropriate. Any inconsistencies were 
brought to the attention of an Andiamo geologist and the relevant driller and recorded. An Andiamo 
geologist made a summary log of the core, noting major lithologies, mineralisation and any obvious 
breaks (faults etc).  

The full core trays were securely covered and transported to the core shed/logging area at the Haykota 
Field Camp by an Andiamo vehicle. Here they were laid out in order, checked by an Andiamo senior 
geologist, and an Andiamo technician then took the Rock Quality Designation (RQD) and percentage 
core recovery measurements. The core was turned and re-fitted if it had moved during transport.  

All core was photographed with a digital camera (ideally two core trays at a time) once the RQD and 
core recovery measurements have been taken. A piece of paper with the box number, drillhole 
number, and the start and end metreage was placed in each core tray before photographing. 
Significant mineralisation was photographed in detail. 

The core trays were then placed in sequence on elevated racks for detailed lithological and structural 
logging by an Andiamo geologist. The lithological codes and rock types used were those established 
and confirmed by independent geological consultants Dr Tucker Barrie and Mr Martin Taylor. 

The Andiamo geologist then determined what intervals of core should be sampled for assay. As far as 
possible, sample intervals coincided with lithological breaks and mineralised intersections. 

Sections of significant mineralisation were sampled at a maximum length of 50 cm in the early stages 
of drilling, with at least one 50 cm sample from both footwall and hangingwall lithologies. Less well 
mineralised sections were sampled in 1 m lengths. The core to be sampled was marked by an Andiamo 
geologist with a crayon line along its length, with the end(s) of each sample marked across the core 
and the channel in the core tray. 

Each core tray containing core to be split for sampling was then carried to the core saw by the cutting 
crew, who cut the core designated for sampling along the marked line and return the two halves to 
their previous positions in the core tray. After all samples were cut, each core tray was returned to 
the logging area. The cut face of the core was then re-checked by an Andiamo geologist for details not 
previously visible.  

Two sample tags were placed at the end of each sample, one of which remained in the core tray and 
the other was placed in a pre-numbered sample bag with the half core. The same side of the cut core 
was taken for each set of samples from a given drillhole. The pre-numbering of the sample bags 
includes bags with a small paper slip marked “duplicate”, “blank” or “standard” at the appropriate 
intervals.  

5.2.2 Sampling of RC chips (Sourced from SRK, 2013) 

All material recovered from the RC drillholes was collected at the drill sites from the cyclone for each 
metre interval drilled in large pre-numbered plastic bags. The sample was weighed on a spring scale 
and carried to a sampling and logging area adjacent to the drill site. 
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Sub-sampling of each full sample was carried out with a riffle splitter to prepare a sub-sample of 
approximately five kilograms.  Wet or damp samples were air-dried prior to splitting.  Sample handling 
and splitting was supervised at all times by an Andiamo geologist.  

Sampling for the 2014 drilling was conducted in the same way as the earlier drilling. 

5.2.3 Trenching 

36 trenches have been excavated around Yacob Dewar for a total of 2,402 m.   

Trench samples were collected as one metre chip samples from the insitu weathered rock below the 
overburden.  If the in situ weathered rock was not reached, no sample was collected.   

Management and analysis of the trench sample data was completed in the same manner as per the 
drill samples. 

5.2.4 Delivery of samples for sample preparation (Sourced from SRK, 2013) 

Each split sample was placed in a pre-numbered plastic bag with the associated numbered sample tag. 
The pre-numbering of the sample bags includes bags with a small paper slip marked “duplicate”, 
“blank” or “standard” at predefined intervals. 

The RC or diamond drill core samples, together with empty bags marked “blank”, “duplicate” or 
“standard”, were then packed into labelled plastic bags, sealed with string and further protected in 
numbered poly-weave or rice sacks. The samples were then dispatched to the African Horn laboratory 
in an Andiamo vehicle via the Andiamo office in Asmara. A dispatch sheet was prepared and submitted 
in digital format to Africa Horn and as a hard copy with the first bag of each sample batch. 

If a hired vehicle was used to transport sample batches, an Andiamo technician accompanied the 
vehicle to witness and ensure safe delivery.  

5.3 SAMPLE ANALYSIS (SOURCED FROM SRK, 2013) 

At African Horn, samples were received into the courtyard in polyweave bags, sorted by number and 
job (client) lots into rows and cross-referenced with the sample receipt document for number and 
type of samples. The samples were manually listed and retained their unique sample numbers 
throughout the whole process. The system was integrated with the Genalysis laboratory in Perth, 
however, all information was entered manually and emailed each evening to Perth.  

Every tenth bulk sample was weighed on receipt, and the weight averaged for invoicing purposes. 
Sample weights were not recorded for client purposes.  

5.3.1 Accreditation of the Sample Preparation Laboratory (Sourced from SRK, 2013) 

SRK (2013) noted that African Horn is regularly audited by Genalysis and by other independent 
consultants on behalf of the Asmara-based mineral exploration companies, and consistently passes 
all aspects of these audits.  Denny Jones has not seen the results of any of these audits or reviews. 

5.3.2 Sample Preparation (Sourced and updated from SRK, 2013) 

Sample preparation for both diamond core and RC chips was carried out by African Horn Testing 
Services, Eritrea (“African Horn”). The African Horn laboratory was situated in Adiguaedad village, 
which is an industrial zone on the outskirts of Asmara. Until recently, the facility was owned and 
managed by Dr Seife Berhe. Genalysis Laboratory Services (“Genalysis”) purchased African Horn and 
assumed management of operations at the sample preparation facility in early 2011.  

The chain of custody which has been implemented by Andiamo is considered by SRK (2013) to be 
robust and to conform to standards of best practice. Samples for assay are air freighted by courier to 
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Genalysis in Perth, Australia. They are securely packaged and accompanied by the appropriate 
documentation at all stages, from the field to initial sample preparation in Asmara and, finally, to 
Genalysis. 

5.3.2.1 Drying 

Samples are placed in aluminium trays in sequential order, and air dried. There is a drying oven/room 
available which can dry samples at a temperature of 80° to 90°C, but this is dependent on supply of 
kerosene, usually provided by the client and is, in general, not used (SRK, 2013).  

Incomplete drying of samples, as might be expected in some samples from air drying, will potentially 
lead to caking of the sample inside crushing or pulverising equipment.  This would, in turn, lead to 
contamination.  However, there is little evidence of gross contamination in the results of the blanks. 

5.3.2.2 Crushing 

Each drill core sample bag was opened separately and all of the half core material in each sample (3-
5 kg) crushed to <10mm in an Essa primary jaw crusher. This material was then reduced to <2 mm in 
a Rocklabs Boyd secondary jaw crusher. 

The crushers were cleaned with compressed air after each sample. 

5.3.2.3 Splitting 

After crushing of the samples to 2 mm, the sample size was reduced to approximately 1 kg (visually) 
using a riffle splitter. The sample was usually passed through one or two times to achieve the 1 kg 
sample weight. A rotary splitter was available to reduce sample size for larger samples, greater than 
1 kg but was not working at the time of the Denny Jones visit. The reject part of the sample was bagged 
in the original sample bag and returned to the client. As with the crushing equipment, compressed air 
and broken glass or sterile granite was used to clean the riffle splitter between samples. 

5.3.2.4 Pulverisation and Homogenisation 

The 1 kg samples were pulverised using a ring mill pulveriser to 95% passing 75 μm. The pulveriser 
equipment was preset to the size of sample. Equipment was cleaned using compressed air. There were 
no dust extraction ducts.  

A sub-sample of approximately 120 g was taken from the pulverised material for each sample, with a 
second sample taken on occasion as a pulp replicate.  The sample was taken by using the paper sample 
packet as a scoop. Samples were taken from each corner of the sample tray. The reject pulp sample is 
put into a fresh sample bag to be returned to the client along with the coarse reject. 

The second 120 g sub-sample and the remaining pulp (approximately 700 g) together with the 
remaining <2 mm coarse rejects are placed in separate bags with their respective sample tags, sealed 
and stored in the Andiamo warehouse in Asmara for future reference. 

5.3.2.5 Packaging and Transport 

Sample packets were packed tightly into cardboard boxes and labelled ready for shipment by air 
freight to Genalysis in Perth. 

5.3.2.6 Competent Person Opinion on Sample Preparation 

Denny Jones has some reservations about the sample preparation facility and its ability to produce 
the highest quality sample preparation. 

The first concern is with the ability to air dry the sample prior to crushing.  It is possible that samples 
that are not completely dry will be processed further, and this could result in compaction of “relatively 
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damp” sample onto the impact parts of the crusher or, more concerning, in the bowl of the pulverisor.  
The author observed impacted material in the pulverising bowl during the visit to the laboratory, 
although this could simply be that the equipment had not been cleaned. 

The second concern is with the splitting of the crushed material.  The author noted that during the 
demonstration, material was lost from the process by flowing over the side of bags during bagging of 
the reject.  Whilst this is not a major concern for the primary sample, it should be corrected to ensure 
the integrity of the reject which might be used in the future for further analysis.  

The final concern is with the selection of the pulp sample from the pulverised lot.  The laboratory has 
adopted the cone and quartering style of selecting the sample.  According to the laboratory manager, 
cone and quartering does not prove to be any less effective than using a rotary splitter as the sample 
is thoroughly homogenised after pulverising. However, there is potential that this could result in a 
segregation error although this is likely to result in a low bias in the assay results if anything. 

Overall, the author’s opinion is that the laboratory should provide suitable results for resource 
estimation, but that there is a risk that the samples may be biased low for gold and copper. 

5.3.3 Assaying (Sourced from SRK, 2013) 

All samples prepared by African Horn were shipped to Genalysis in Perth unless directed otherwise by 
the client. Genalysis is part of the Intertek Minerals Group and is the largest independent analytical 
laboratory in Australia, and has been in operation for over 30 years. Genalysis is accredited by the 
National Association of Testing Authorities, Australia (NATA) to operate in accordance with ISO/IEC 
17025 (1999), which includes the management requirements of ISO 9002:1994.  

Genalysis performed the requested analyses and retained the remaining portion of each sample that 
was not destroyed during normal assaying procedures (a “split”) in case further assays were required 
by either Genalysis or Andiamo.  Genalysis reported the results of the assays initially by email to senior 
staff at Andiamo in Asmara and London in Microsoft Excel format and subsequently as hard copy paper 
certificates mailed to Andiamo’s offices in Asmara. 

5.3.3.1 Laboratory Sample Analysis (Sourced from SRK, 2013) 

The analytical codes and processes employed by Genalysis on the Yacob Dewar drillhole samples are 
summarised in Table 5.1. All gold analyses were carried out using the FA25/AA method, which entails 
fire assay of a 25 g aliquot with an atomic absorption spectrometry (“AAS”) finish. 

 

Table 5.1 Summary of analytical codes and processes employed by Genalysis on the Yacob Dewar drillhole samples 

Genalysis 
Analytical Code 

Details Element Drillholes 
 

FA25/AA 25 g lead collection fire assay. Analysed by 
Flame Atomic Absorption Spectrometry (FAAS) 
 

Au All 

3A/OE Three Acid Digest (as above) but excluding 
Hydrofluoric acid 
 

Ag & rest of multi-
element suite 

First 23 diamond holes 
YDD-001 to YDD-024 

4A/OE Multi-acid digest including Hydrofluoric, 
Nitric, Perchloric and Hydrochloric acids 
in Teflon Tubes. Analysed by Inductively 
coupled Plasma Optical (Atomic) 
Emission Spectrometry 

Ag & rest of multi-
element 
suite 

All RC and remaining 
diamond holes YDD-024 
to YDD-066? 

MX/OES Inductively Coupled Plasma Optical (Atomic) 
Emission Spectrometry where MX refers to 
higher detection limits 

Ag, As, Ba, Cu, Mo, 
Pb, 
Zn 

Aircore 

 



Andiamo Exploration Limited 

Mineral Resource – Yacob Dewar 

 

22 

5.3.4 Chain of Custody 

The paper packets for each sample batch were packed carefully in purpose manufactured, labelled 
cardboard boxes, each containing approximately 25 samples. A detailed assay request form was 
completed by the sample preparation laboratory, as per instructions from an Andiamo senior 
geologist, recording the sample numbers and the requested assay procedure together with a brief 
description of the original sample, for example, rock chips.  Export permits were obtained for each 
sample batch from the Department of Mines in Asmara. The sample batches were then delivered to 
the DHL courier in Asmara.  

Each sample batch was then in the custody of the courier until it arrived at the Genalysis laboratory 
in Perth, Australia. 

5.4 QUALITY ASSURANCE AND CONTROL (QAQC) 

The plan was for Andiamo to insert a blank sample every 25 samples, as well as at the beginning and 
end of each drillhole. In addition, two standards (one gold and one base metal) were to be inserted 
every 50 samples. However, these were only guidelines and the position of blanks, duplicates and 
standards was adjusted by an Andiamo senior geologist according to the geological logging and any 
intervals of significant mineralisation. 

Coarse rejects were received from the sample preparation laboratory and resubmitted as blind 
duplicates at a planned rate of one in 25 samples. One crushed duplicate and one pulp duplicate were 
inserted into the sample stream every 50 samples. 

From 2010 to 2013, 9973 samples from 122 boreholes (inclusive of QAQC samples) and 36 trenches 
were assayed at the Genalysis laboratory in Perth, Australia.  Control samples were inserted at the 
African Horn sample preparation laboratory in Asmara following instructions provided by Andiamo. 

5.4.1 Blanks 

African Horn, at a planned frequency of 1 in every 25 samples (actual was 1 in 27), pulverised and had 
analysed by Genalysis barren granite sourced locally from a granitoid intrusive rock near Embatkala, 
35 km east of Asmara.  The aim was to test for cross-sample contamination. African Horn inserted the 
blank QC into the sample stream but the results were not available until the process including assaying 
was complete. 

A total of 307 blank samples were analysed, of which 28 exceeded the three times the expected value 
of 0.005 g/t Au (analytical detection limit) and 3 exceeded ten times the detection limit. This 
represents a failure rate of 1% at ten times the detection limit or 9% at three times the detection limit. 

5.4.2 Certified Reference Material (CRM/Standards) 

CRM samples were inserted in the sample stream at a planned rate of 1 in every 25 samples (actual 
was 1 in 36).  The standards were supplied by Geostats and represented both gold and base metals in 
separate standards. 

The primary purpose of the standards was to assess the accuracy of the assay laboratory. The results 
returned for standards assayed were considered acceptable if the returned assay value was within 
two to three standard deviations of the expected mean (the certified value). 

Gold 

Two main gold standards were used throughout the drilling programmes. In total, 131 standards were 
submitted for analysis with respect to gold grades, comprising 72 samples from diamond drillholes 
and 59 samples from RC drillholes. 



Andiamo Exploration Limited 

Mineral Resource – Yacob Dewar 

 

23 

Notably, the grade of the standards is low when compared with the average grade of the higher grade 
gold domains.  The low grade nature of the standards does not give a view of the accuracy when 
considering the high grade gold mineralisation. 

G310-7 

QC results for the lower grade standard G310-7 (Certified value = 1.01 g/t Au) were acceptable. Of the 
78 samples submitted, the results of only one sample reported outside of two standard deviations of 
the expected value. This assay result also reported outside of three standard deviations, a low grade 
outlier of 0.64 g/t Au. 

There appears to be a slightly low bias but no laboratory drift. 

35 G900-2 samples were submitted as blind standards.  QC results for standard G900-2 were generally 
acceptable, although SRK (2012) reported that the results included two high grade outliers in excess 
of 3.5 g/t Au. These two outliers had been removed from the dataset reviewed by Denny Jones.  

Of the 36 samples submitted, all results were within two standard deviations of the certified value.  
However, SRK (2012) reported that the results of four standards reported outside of two standard 
deviations of the expected value, representing a failure rate of approximately 11%. Three assay results 
reported outside of three standard deviations, including two high grade outliers and one low grade 
outlier. SRK further reported that there does not appear to be any significant bias or laboratory drift. 

GLG312-3 

Of the 5 certified samples (GLG312-3) submitted, only 1 sample the results of 5 reported within two 
standard deviations of the expected value, representing a failure rate of approximately 80%.  However, 
the certified grade was 48.55 ppb or 0.05 g/t Au with a standard deviation of 0.005 g/t Au.  Whilst this 
standard is not really suitable for the evaluation of accuracy of gold mineralisation, it does show an 
apparent bias for grade in the very low grades. 

GLG912-5 

Of the 5 certified samples (GLG912-5) submitted, only 1 sample of 5 reported within two standard 
deviations of the expected value, representing a failure rate of approximately 80%.  However, the 
certified grade was 224.34 ppb or 0.22 g/t Au with a standard deviation of 0.013 g/t Au.  Whilst this 
standard is not really suitable for the evaluation of accuracy of gold mineralisation, the assay results 
were relatively close to the certified value, even though they fell outside of two standard deviations 
from the certified value. 

Copper 

Four different base metal standards were used throughout the drilling programmes.  

GBM304-13 

There were only four CRM samples for GBM304-13 submitted along with the drilling samples. Whilst 
the certified value is 97125 ppm Cu with a standard deviation of 3310 ppm Cu, the highest value from 
the samples analysed by Andiamo was 87950 ppm Cu. This sample was outside of two standard 
deviations from the mean, but within three standard deviations. The other three were more than 
three standard deviations lower than the certified mean value indicating a low bias for high copper 
grades, but with only four samples the results are not conclusive. 

GBM304-16 

There were 23 CRM samples for GBM304-16 submitted along with the drilling samples. Whilst the 
certified value is 22721 ppm Cu with a standard deviation of 915 ppm Cu, 9 of the 23 were at a grade 
around 13500 ppm Cu suggesting the name of the standard is incorrect for those 9 samples.  Of the 
remaining 14 samples, 12 were within two standard deviations, with the remaining 2 within three 
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standard deviations.  Nine of the 14 samples were lower than the certified grade with the remaining 
five just above the mean grade.  This further suggests a low bias for copper grades. 

 

GBM307-15 

There were only 17 CRM samples for GBM307-15 submitted along with the drilling samples. Whilst 
the certified value is 10921 ppm Cu with a standard deviation of 403 ppm Cu, only one of the 17 was 
outside of two standard deviations (and outside of three standard deviations).  11 of the 17 samples 
were lower than the certified grade with the remaining five just above the mean grade.  This further 
suggests a low bias for copper grades. 

GBM901-5 

There were 78 CRM samples for GBM901-5 submitted along with the drilling samples.  The certified 
value is 1520 ppm Cu and all samples were within two standard deviations as per the certification. 

5.4.3 Duplicates 

Field Duplicates 

No field duplicates were inserted by Andiamo.  

Crushed Duplicates – Diamond Core Samples (SRK, 2013) 

A total of 39 crushed duplicates from the diamond drillholes were produced and inserted into the 
sample stream by African Horn. The selection of the primary samples from which duplicate splits were 
to be taken was made by Andiamo and instruction given to African Horn. 

While taking into account the small dataset of 39 crushed duplicate assay pairs, SRK (2013) noted that 
the level of repeatability of the original samples and field duplicates for the diamond core samples 
was poor.  The ideal precision would be for 90% of the data to have less than a 10% error. In the case 
of the Yacob Dewar crushed duplicate core samples, approximately 67% of the data was within 10% 
error. 

Pulp duplicates – Diamond Core Samples (SRK, 2013) 

A total of 67 pulp duplicates from the diamond drillholes were produced and inserted into the sample 
stream by African Horn. The selection of the primary samples from which duplicate pulps were to be 
taken was made by Andiamo and instruction given to the laboratory. 

While taking into account the small dataset of 67 pulp duplicate assay pairs, SRK (2013) considered 
that the level of repeatability of the original samples and field duplicates for the diamond core samples 
was acceptable. The ideal precision would be for 90% of the data to have a 10% error. In the case of 
the Yacob Dewar pulp duplicate core samples, approximately 80% of the data is within 10% error. 

The precision of the core pulp duplicates was significantly better than that of the core crushed 
duplicates.  

Pulp Duplicates – RC Chips (SRK, 2013) 

SRK (2013) reported that a total of 184 pulp duplicates from the RC drillholes were inserted into the 
sample stream by African Horn.  

Overall, the repeatability of the original samples and field duplicates for the RC samples was better 
than that for the diamond core samples. In the case of the Yacob Dewar pulp duplicate RC samples, 
approximately 76% of the data was within 10% error. 
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5.4.4 Sample Submissions to External Umpire Laboratories 

At the time of SRK’s report, it is understood that no quality assurance samples were submitted to 
external umpire laboratories for check assay.  

Denny Jones subsequently requested the analysis of 32 duplicate samples from three RC drillholes, 
and requested the same samples be assayed by an umpire laboratory (ALS Chemex in Perth).  These 
samples were prepared and assayed using the same methodology as the original samples.  See Section 
5.8.2 for the results of this work. 

5.4.5 SRK’s overall opinion (SRK, 2013) 

SRK (2013) was of the overall opinion that the QAQC results were, in general, acceptable. Obvious 
omissions from the QC submissions have been field duplicates and external umpire samples. Both of 
these types of QC need to be submitted for the current drillholes as well for any future drillholes. It is 
important that the assay results from the primary laboratory are checked against the results from an 
accredited external umpire laboratory.  

5.4.6 Genalysis internal laboratory QAQC 

Holdsworth (2015) completed an analysis of internal laboratory QAQC completed at the Intertek 
Genalysis laboratory on Andiamo’s samples from between January 2014 to July 2015.  The QAQC 
included blanks, standards (base metal and gold over a range of values, including some appropriate 
high grade values) and duplicate samples. 

Holdsworth concluded that the gold analyses appeared to be under control, there was no significant 
bias in the assays, that the blanks were at or below detection level (two exceptions) and that the 
precision indicates minimal coarse gold present.  

Holdsworth also concluded that the base metal analyses appeared to have been controlled effectively. 
No comment was made on the QAQC analyses of the individual Base Metal elements, but Denny Jones 
noted reasonable control on the Cu and Ag analyses.  

5.4.7 Denny Jones’ overall opinion of the QAQC 

There is a notable weakness in the company’s QAQC in that many of the high grade gold samples have 
grades around 20 g/t Au to 30 g/t Au, yet the gold standards have values around 1.5 g/t Au.  This 
means that in the company’s QAQC, the accuracy is not being assessed in the upper grade ranges.  
This has to some extent been mitigated by the laboratory’s internal QAQC which included some high 
grade gold standards in its QAQC program. 

Denny Jones is of the overall opinion that there is a moderate to reasonable level of confidence in the 
results supported by this QAQC information. Notably, there are some precision issues with the 
assaying, and the company’s standards for the higher copper grades appear to be biased low indicating 
an overall low grade bias for the copper assays.  

5.5 SURVEY  

Andiamo used a hand-held GPS to locate the drill collar of new drillholes, and followed this up with a 
survey using a total station upon completion of the drillhole. 

SRK reported that Andiamo used a ReflexTM tool to provide downhole surveys for the drillholes at 
Yacob Dewar.   None of this information made it into the database used for modelling.  However this 
is not considered a risk as the holes used for the mineral resource are all relatively short or only the 
information for the first 50 m or so was used in the estimate.  
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A topographic survey was also completed by a local surveyor using a total station, and provides 
sufficient accuracy for the resource model. 

5.6 DENSITY 

Andiamo carried out a significant number of routine density (“density”) measurements on drill core 
and RC chip samples for all prospects where resource estimations are considered likely. 

Direct density measurements were performed using the immersion method on selected diamond drill 
core fragments and RC chips. Indirect density calculations were also carried out on each 1 m RC chip 
sample using the mass of the original RC chip sample recovered and the theoretical volume of 1 m of 
RC sample at the appropriate drill bit diameter. 

Following SRK’s work, Andiamo completed a significant number of further density measurements to 
get a better understanding of the density at Yacob Dewar.  This included further measurements using 
the same protocols as per the earlier work, and additional density measurements using clingwrap 
around the core (or core fragments) to estimate density for as many samples as they could. 

Denny Jones considers that only the core density measurements are suitable for assessing the true 
density in resource evaluation.  The RC chip sample density measurements (immersion) were made 
on samples no larger than 2 cm and these are considered too small to be able to represent the rock 
mass when measured using the immersion method.  The mass over volume method for the RC samples, 
whilst providing some useful information, is not considered suitably accurate for mineral resource 
purposes because the volume is not accurate being the theoretical volume of the hole and not the 
actual volume. 

5.6.1 Density (July, 2015) 

In July, 2015, Andiamo (Berhe, 2015) carried out 443 specific gravity (“density”) measurements on PQ 
drill core for the Jacob Dewar prospect for the secondary copper mineralisation. 

Direct density measurements were performed using the immersion method on selected diamond drill 
core fragments wrapped in clingwrap.  

5.7 DATABASE 

The Andiamo database comprises a spreadsheet of the exploration data collected.  It comprises hand 
transcribed geological logs, assay data, QAQC data, survey data and other drilling and sample data. It 
includes trench, rock chip and soil data. 

Whilst the use of a spreadsheet is not ideal, the database was audited by SRK with minor corrections 
made, and can be considered robust enough for the grade modelling at Yacob Dewar. 

Upon completion, drillholes are re-surveyed by Andiamo using handheld GPS, and collar locations are 
updated in the database. All geological and geotechnical log sheets and assay results are checked by 
Andiamo prior to being entered in the electronic database. 

The database used to estimate the Yacob Dewar Project resource was not audited by SRK or Denny 
Jones.  However, the database up to YDD026 was validated as part of SRK’s work in 2012. SRK was of 
the opinion at that point that the current drilling information was sufficiently reliable to interpret with 
a low to reasonable degree of confidence the boundaries for the gold mineralisation, and that the 
assay data were sufficiently reliable to support mineral resource estimation. 
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5.8 DATA VERIFICATION, AUDIT AND REVIEW 

5.8.1 Verification work by SRK (sourced from SRK, 2013) 

SRK completed two site visits, the first in early 2012 and the second in 2013.  SRK (2013) reported that 
it carried out the following work: 

 Visited the old and new (at that time unoccupied) African Horn laboratory premises. The 
Yacob Dewar sample preparation was done entirely at the old laboratory premises. 

 Spent time with the Andiamo data and QAQC geologist, discussing the raw drillhole and 
sample database, the database itself, QAQC practice and QAQC results. 

 Visited the Yacob Dewar project site from the afternoon of 16 January, departing Friday 
morning 18 January 2013.  

 Visited the field and inspected drill core from four diamond drillholes, namely YDD-002, YDD-
005, YDD-006 and YDD-015. 

SRK (2013) also reported that “for a total of 12 drillholes, SRK manually verified the electronic assay 
database supplied by the Company in Microsoft Excel format against the electronic assay results 
supplied originally by Genalysis in Perth, Australia, to the Company.  The 12 drillholes comprised 
approximately 14% of the 86 drillhole database (at that time). No transcription or other errors were 
identified by SRK.  

In addition, SRK carried out routine import validation routines on the sample dataset. Errors such as 
sample overlap were reported to Andiamo and the corrected database was returned to SRK for import 
into the various software packages.  

SRK did not carry out independent verification of the Andiamo QC data. SRK received the QC data from 
Andiamo and produced all QC tables and figures in its’ report. Minor errors in the QC database were 
identified during the aforementioned process, for example, transcription errors and omission of 
several results. With the assistance of Andiamo, all of the errors identified were corrected.” 

5.8.2 Verification work by Denny Jones 2015 

Denny Jones collected a total of 32 samples from three drillholes.  The samples had already been split 
from the main RC samples and represented about 2 kg of the total sample and were essentially field 
duplicate samples.  It is understood these samples were originally prepared for metallurgical testwork.  
The samples were sent to African Horn for sample preparation, and subsequently sent to Genalysis 
for assaying using the same approach as that for the original assay data in conjunction with three 
standards (ST04/6398 at 4.87 g/t Au and ST06/7384 at 1.08 g/t Au).  Whilst this is not an ideal 
independent comparison (which would have been the collection of the total sample, splitting and 
independent processing of the sample), the results were expected to give a view of precision from 
field RC samples, as well as the best that could be done with the available samples. 

In addition to these samples being assayed at Genalysis, a second pulp for each of the samples (a split 
of the initial sample sent to Genalysis) and sent to a second laboratory (ALS Chemex in Perth) for 
comparative purposes. 
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Table 5.2 Results of Check assays and Andiamo database assays 

Hole ID 
Depth from 

(m) 
Depth to 

(m) 
Andiamo Assay  

(g/t) 
Check Assay 

Genalysis (g/t) 
Check Assay 

ALS (g/t) 

YDRC 06 11.00 12.00 0.38 0.35 0.33  

YDRC 06 12.00 13.00 0.61 0.47 0.47  

YDRC 06 13.00 14.00 1.74 1.66 1.44  

YDRC 06 14.00 15.00 1.58 1.60 1.48  

YDRC 06 15.00 16.00 6.24 6.58 6.34  

YDRC 06 16.00 17.00 19.21 19.21 17.90  

YDRC 06 17.00 18.00 8.15 8.99 8.64  

YDRC 06 18.00 19.00 9.82 10.63 9.35  

YDRC 06 19.00 20.00 3.03 3.03 3.02  

YDRC 06 20.00 21.00 2.72 3.03 2.74  

YDRC 06 21.00 22.00 1.38 1.56 1.41  

YDRC 06 22.00 23.00 2.01 2.16 2.03  

YDRC 33 7.00 8.00 0.76 0.86 0.76  

YDRC 33 8.00 9.00 14.15 13.26 13.60  

YDRC 33 9.00 10.00 39.01 35.88 37.20  

YDRC 33 10.00 11.00 59.41 63.27 68.00  

YDRC 33 11.00 12.00 25.82 27.22 25.10  

YDRC 33 12.00 13.00 13.73 13.63 13.45  

YDRC 33 13.00 14.00 9.43 8.57 8.97  

YDRC 33 14.00 15.00 3.26 3.44 3.27  

YDRC 33 15.00 16.00 3.45 3.17 3.07  

YDRC 33 16.00 17.00 0.89 1.00 0.95  

YDRC 33 17.00 18.00 0.63 0.62 0.57  

YDRC 47 39.00 40.00 0.34 0.35 0.34  

YDRC 47 40.00 41.00 4.99 3.57 3.39  

YDRC 47 41.00 42.00 5.81 5.91 5.93  

YDRC 47 42.00 43.00 8.75 7.86 7.94  

YDRC 47 43.00 44.00 4.1 3.97 4.15  

YDRC 47 44.00 45.00 0.83 0.76 0.74  

YDRC 47 45.00 46.00 2.04 2.47 2.42  

YDRC 47 46.00 47.00 1.89 1.89 1.84  

YDRC 47 47.00 48.00 0.29 0.74 0.66  

Average    8.01 8.05 8.05 

 

In addition to these samples being assayed at Genalysis, a second pulp for each of the samples was 
sent to a second laboratory (ALS Chemex in Perth) for comparative purposes.  The results from the 
second laboratory received by Denny Jones, also reported in Table 5.2, demonstrate consistent results. 

Both the check assays from Genalysis and ALS Chemex demonstrate a reasonable to good reflection 
of the original assays. 
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6 GRADE MODEL AND ESTIMATION   

6.1.1 Assumptions, methods and parameters 

The estimates were prepared in the following steps: 

 Data validation.  

 Data preparation – this and subsequent steps are summarised below.  

 Exploratory data analysis of data. 

 Geological interpretation and modelling. 

 Establishment of block models. 

 Compositing of assay intervals. 

 Consideration of grade outliers. 

 Variogram analysis. 

 Derivation of kriging plan. 

 Grade value estimation. 

 Deduction for prior mined volume. 

 Classification of estimates with respect to CIM Definition Standards, and. 

 Resource tabulation and resource reporting. 

6.2 GEOLOGICAL INTERPRETATION 

The known strike length of the mineralisation, for Yacob Dewar only, is a little over a kilometer, with 
a horizontal width up to 50 m in the central portion of the deposit, and between 40 m and 50 m 
vertical depth to the base of weathering.  The sulphide deposit has not been evaluated. 

6.2.1 Drill spacing 

The drilling pattern at Yacob Dewar varies in regularity and density (Figure 5.1).   The base drillhole 
spacing is approximately 50 m (X) x 50 m (Y). There are additional drillholes near the central portion 
of the grid, although this drill spacing is irregular. 

6.3 THE BLOCK MODEL 

A Datamine block model with parent cell dimensions of 12.5 mE by 12.5 mN by 12.5 mRL was coded 
to reflect the surface topography and the zones of mineralization. This block model was used for 
estimation of the gold, silver and copper grades within the zones of interest.   

A small scale discretized block model was created for the local kriging estimates.  Once estimated, 
these point estimates were re-blocked to take into account the correct degree of smoothing at the 
final block size.  The discretized block models had cell sizes of 2.5 mE by 2.5 mN by 2.5 mRL. 

Codes in the discretised model are summarised in Table 6.1 and Table 6.2. 

Table 6.1 Codes to define weathering in the model 

Description OXSTATE Code 

Overburden 30 
Saprolite 20 
Fresh rock – unweathered 0 
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Table 6.2 Codes to define mineralisation domains in the model 

Description OXSTATE Code 

Background gold mineral domain 5 
Gossan domain 3 
High grade gold domain 2 
Gold grade domain 1 
Secondary copper domain 0 

 

6.4 GRADE MODELLING  

Sample data were provided by Andiamo in the form of comma delimited text files containing collar, 
survey, and assay data.  Assays were supplied for gold (Au), silver (Ag) and copper (Cu).  

 All data are in metric units (g/t) and copper was later transferred to a percentage for modelling. 

6.4.1 Use of domains in modelling 

Prior to compositing, the sample data used for resource evaluation was coded in the same way as the 
block model.    

The gold mineralisation in the model was constrained within the silica barite (‘SBR’) wireframe 
outlining the in situ “primary” mineralisation (the gold domains). Within these domains, the 
mineralisation was interpreted to be parallel to the main orientation of the SBR wireframe. It 
appeared that, and was therefore assumed that in the model the gold and silver mineralisation are 
spatially correlated, with local correlation with higher copper grades. 

Outside of the gold domains, there was a secondary copper mineralisation domain which was 
unconstrained other than being outside of the SBR wireframe and limited to the weathered rock 
(excluding the overburden).  There was no significant correlation between copper and gold grades (or 
silver) in this domain, and it was not expected that the gold or silver would be recovered in the 
secondary copper domain.   

6.4.2 Compositing 

Review of the sample lengths showed that 86% of the sample lengths were less than or equal to 1.0 m, 
with the majority of samples having a sample length of 1.0 m.  Denny Jones therefore selected a 
composite sample length of 1.0 m for the resource evaluation.  

6.4.3 Summary statistics 

Summary statistics of the coded and composited data were evaluated for modelling (Table 6.3). 

 

Table 6.3 Summary statistics of composited drill data 

Description Au (g/t Au) Ag (g/t Ag) Cu (%) 
 Mean Max Mean Max Mean Max 

Gossan domain 0.25 0.45 0.27 2.10 0.05 0.19 
High Grade gold domain 23.6 76.3 45.8 192 0.04 0.14 
Gold Grade domain 2.28 59.4 24.1 3396 0.13 5.53 
Background gold domain 0.06 1.98 2.59 186 0.17 7.61 
Secondary copper domain 0.01 4.68 0.59 213 0.12 11.4 
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Table 6.4 Summary statistics of composited drill data in the gold domains (domains 1 and 2) 

Statistic Au g/t Ag g/t Cu % 

Samples 671 671 671 

Minimum 0.00 0.00 0.00 

Maximum 76.3 3396 5.53 

Mean 2.98 23.9 0.08 

Standard deviation 6.66 138.8 0.31 

Coefficient of Variation 2.23 5.81 3.88 

 

Whilst there are some high values in the gold domains, the high values are clustered, as are the low 
values.  The high grade gold domain lies within a higher grade part of the gold domain, and Denny 
Jones therefore made the decision to use ordinary kriging with top-capping of the highest values for 
grade estimation. 

6.4.4 Spatial statistics 

Spatial statistics to define parameters for grade estimation were defined using semi-variograms of the 
log value and back-transformed prior to use in grade estimation.  Within the mineralised gold domains, 
the orientation of the overall mineralisation was used to influence the choice of anisotropy.   

Outside of the gold domains (the secondary copper domain), the variography was based on a 
horizontal anisotropy because of the secondary nature of the mineralisation observed in the core and 
spatial observations of the drilling data.  

Table 6.5 Back-calculated semi-variogram models as used in the grade estimation. 

Description Orientations                      Variogram parameters 
 Primary Secondary Third Nugget Sill Ranges 

Gold domains – Au 0/010 50/280 40/100 0.13 0.63 8, 8, 7 
     0.23 78, 26, 14 

Gold domains – Ag 0/010 50/280 40/100 0.49 0.51 90,  35, 15 

Gold domains – Cu 0/010 50/280 40/100 0.58 0.42 300, 110, 80 

Secondary copper domain - Cu 0/010 0/100 90/100 0.19 0.81 110, 180, 67 
Note – Orientations are dip/Azimuth 

6.4.5 Grade estimation 

Grade estimation in the model for Yacob Dewar was completed using the ordinary kriging algorithm 
and top-cuts of extreme values.  Variables estimated were gold (Au), silver (Ag) and copper (Cu). All 
modelling including the three dimensional interpretations and wireframes were completed in 
Datamine Studio3 software. 

Parameters used in grade estimation were as follows: 

 Search ellipses were aligned with the variograms (dipping at 50 degrees to the west within 
the gold domains, horizontal for the secondary copper domain). 

 Primary and Secondary search distances were 75 m, perpendicular distance was 20 m.   

 A minimum number of 8 composite samples and a maximum number of 20 composite samples 
were required to make an estimate in the first search. 

 A maximum number of 8 composite samples was allowed from any single drillhole. 
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 A second search was allowed at 150 m by 150 m by 40 m with a minimum number of 2 
composite samples required to make an estimate in the second search. 

The maximum distance of extrapolation from drill locations was 75 m.  Estimates in excess of 75 m 
were not given a classification better than Inferred. 

Top-capping was applied to the composite grades to avoid grade smearing from the highest values 
(Table 6.6). 

Table 6.6 Top caps applied to the composited drill data during grade modelling 

Description Au (g/t Au) Ag (g/t Ag) Cu (%) 

Gossan domain - - - 
High grade gold domain 30 190 - 
Gold grade domain 16 190 1.50 
Background gold domain - - 1.50 
Secondary copper domain - - 1.50 

 

Table 6.7 Summary statistics of composited drill data after capping in the gold domains 

Statistic Au g/t Ag g/t Cu % 

Samples 671 671 671 

Minimum 0.00 0.00 0.00 

Maximum 30.0 190.0 1.50 

Mean 2.61 17.4 0.07 

Standard deviation 4.36 29.3 0.14 

Coefficient of Variation 1.66 1.68 2.00 
Note - the capping affects 14 gold values, 8 silver values and 4 copper values in the gold domains.  

There have been no check estimates and there has been no production from Yacob Dewar that could 
be used as verification for the grade estimate. 

6.5 DENSITY 

Density data was attached to the drill data and coded according to the mineralised domains used for 
modelling.  Only core measurements were used in the evaluation of density as noted earlier. 

Statistics of the density measurements in the core data were used to apply density values to each 
domain according to weathering state. 

Table 6.8 Summary statistics and applied density in the resource 

Description Number measurements Average density 
t/m3 

Applied density 
t/m3 

Gossan domain - - 1.73 

Gold grade domains 226 1.73 1.73 

Background gold domain - - 1.73 

Secondary copper domain 59 1.84 1.84 

Fresh rock 57 2.38 2.38 
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6.5.1 Further Density measurements 

A further 443 density measurements were made in July 2014. These measurements were made using 
the immersion method of half core (PQ) wrapped in clingwrap and from the saprolite secondary 
copper zone.  The average density of these 443 measurements was 1.84 t/m3, and if the top three 
values (ranging from 3.56 to 4.24 t/m3), the average density is 1.83 t/m3.  This information supports 
the assessment of density made for this mineral resource estimate. 

6.6 MODEL VALIDATION 

Grade estimates and models were validated by: undertaking global grade comparisons with the input 
drillhole composites; visual validation of block model cross sections; and by grade trend plots. 

6.6.1 Visual Validation 

Gold and silver estimates show a good visual correspondence with the input composite grades. 
Example sections through the higher grade portions of the main mineralised areas are illustrated in 
Figure 6.1 for gold, and Figure 6.2 for copper. 

 

 

 

Figure 6.1 West to east cross section 1679888 mN showing estimated gold grades and input composite grades  
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Figure 6.2 West to East cross section 1679888 mN showing estimated copper grades and input composite grades  

6.6.2 Statistical Validation 

Statistical validation of the grade estimates showed the mean estimated grades by domain were 
slightly lower than the average grade of the composited drill data for the same domain.  The one 
exception was for copper in the gold domain, where the copper grade was slightly higher (copper is a 
deleterious element in the gold domain). 

Sectional validation graphs were created to assess the reproduction of local means and to validate the 
grade trends in the model.  These graphs compare the mean of the estimated grades to the mean of 
the input grades within model slices (bins) as defined by Northings for the portion of the deposit 
estimated within the first search pass. Search pass 2 was not included in these graphs.  The graphs 
also show the number of input samples on the right axis, to give an indication of the support for each 
bin.  

Figure 6.3 shows the validation graph for gold and Figure 6.4 shows the validation graph for copper. 

These graphs indicate that there is good local reproduction of the input grades within the oxide profile, 
but incorporating some smoothing when compared to the input data (as expected).   
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Figure 6.3 Validation graph for northing direction – Gold and Silver 

 -

 100

 200

 300

 400

 500

 600

 700

 -

 0.10

 0.20

 0.30

 0.40

 0.50

 0.60

N
u

m
b

er
 o

f 
sa

m
p

le
s

G
ra

d
e 

-
%

C
u

Northing

Drill grade Vs Model grade - Cu

Drill_Cu Model_Cu Number samples

 
 

Figure 6.4 Validation graph for northing direction - Copper 
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7 MINERAL RESOURCE CLASSIFICATION 

7.1 RESOURCE CLASSIFICATION 

The resource classification definitions used for this estimate are those published by the JORC Code 
(JORC, 2012): 

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

Geological evidence is derived from detailed and reliable exploration, sampling and testing gathered 
through appropriate techniques from locations such as outcrops, trenches, pits, workings and drill 
holes, and is sufficient to confirm geological and grade (or quality) continuity between points of 
observation where data and samples are gathered.  

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

 

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

Geological evidence is derived from adequately detailed and reliable exploration, sampling and testing 
gathered through appropriate techniques from locations such as outcrops, trenches, pits, workings and 
drill holes, and is sufficient to assume geological and grade (or quality) continuity between points of 
observation where data and samples are gathered.  

An Indicated Mineral Resource has a lower level of confidence than that applying to a Measured 
Mineral Resource and may only be converted to a Probable Ore Reserve. 

 

An ‘Inferred Mineral Resource’ is that part of a Mineral Resource for which quantity and grade (or 
quality) are estimated on the basis of limited geological evidence and sampling. Geological evidence 
is sufficient to imply but not verify geological and grade (or quality) continuity. It is based on 
exploration, sampling and testing information gathered through appropriate techniques from 
locations such as outcrops, trenches, pits, workings and drill holes.  

An Inferred Mineral Resource has a lower level of confidence than that applying to an Indicated Mineral 
Resource and must not be converted to an Ore Reserve. It is reasonably expected that the majority of 
Inferred Mineral Resources could be upgraded to Indicated Mineral Resources with continued 
exploration. 
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Assumptions made in the decisions for classification are that the mineralisation will be mined by small 
scale open cut methods, and that processing would occur as CIL for gold and either heap leach or tank 
leach for copper processing. 

Classification was applied based on geological confidence, data quality and grade variability.  No part 
of this model has been classified as a Measured Resource.  Areas classified as Indicated Resources 
(“RESCAT = 2”) are in the gold domain informed by drilling with a maximum of 50 m by 50 m drilling. 
Mineral Resources classified as Inferred Mineral Resource (“RESCAT = 3”) are within search pass 1 and 
are informed by drilling spaced 150 m by 150 m. Areas that are within search pass 2 have not classified 
as a part of the Mineral Resource. 

This Mineral Resource has been further constrained by a pit shell defined from a Datamine NPV 
Scheduler evaluation. 

7.2 A REASONABLE EXPECTATION OF ECONOMIC EXTRACTION 

Denny Jones tested the expectation for a reasonable expectation of economic extraction by 
completing a Datamine NPV Scheduler evaluation exercise.  The Datamine NPV Scheduler work 
focussed on two categories of mineralisation: the first being gold mineralisation above the 0.3 g/t Au 
cut-off grade and below 0.2% Cu; and the second being the secondary copper mineralisation (in the 
weathered profile) above a cut-off grade of 0.2% Cu.  

Both categories of mineralisation have a reasonable expectation of being processed economically. 

7.2.1 Metallurgical Assumptions 

Denny Jones has reviewed in summary form only the metallurgical testwork completed.  Whilst the 
metallurgical testwork cannot be considered a definitive study, the results from both the gold and 
copper testwork indicate that heap leach could be considered as a viable option for the oxide 
mineralisation at Yacob Dewar. 

7.2.1.1 Gold Mineralisation 

Bazhko (2013) reported on testwork from 36 different samples totalling about 12 kg and made up of 
rock chips.  The average grade of the composite sample was 3.91 g/t Au, and contained 22.6% Si, 5.6% 
S, 6.4% Fe and 15.5% Ba.  It also contained a small amount of carbonate and insignificant quantities 
of organic carbon. Gold in the composite sample presented in the form of native gold and electrum 
with a diameter less than 8 µm, and all grains were liberated. 

Mintek concluded that the gold diagnostic leach test resulted in 85.1% of the gold extracted by direct 
cyanidation.  Additional information can be sourced from Bazhko (2013). 

7.2.1.2 Oxide Copper Mineralisation 

Mintek conducted mineralogical characterisation and diagnostic leaches on different copper-bearing 
diamond drill core samples from Yacob Dewar. Sixteen samples with the prefix BA078 were submitted 
for bulk mineralogical analysis by Xray diffraction (Jantjies and Clark, 2013).  

The main coper-bearing mineral observed in the BA078 acid leachable samples was malachite. The 
major gangue minerals in the samples included quartz, mica, chlorite, clay, siderite and hematite. 

The 16 BA078 samples were also subjected to Acid Soluble Copper (ASCu) and Gangue Acid 
Consumption (GAC) determination testwork. The copper grade in the samples ranged from 0.2-5% 
(m/m).  Most of the samples gave leaching efficiencies greater than 70% in both ASCu and GAC tests. 
The GAC for all the tests ranged from 1.16-24.15 kg/ton solids. 
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7.2.2 Mining Assumptions 

The parameters used for the mining evaluation are presented in Table 7.1. 
 
Table 7.1 Parameters used for the mining evaluation 

 Gold Silver Copper 

Metal Price $1300 / oz $20 / oz $7500 / t 

Mining Cost $2.50/t 

Mining Dilution  Not applied 

Mining Recovery 100% 

Processing route CIL SXEW 

Processing Cost- Oxide $15.00 / t $10.00 / t 

Processing Cost- Fresh $17.50 / t $12.50 / t 

Processing Recovery – 
Oxide 

85% 65% 75% 

Processing Recovery - 
Fresh 

75% 55% 65% 

 

Metal prices have been based on the company’s view of long term metal prices.  For gold and silver, 
these prices are not too dissimilar to the 3 year rolling average metal price (US $1347 /oz and 
$22.30 /oz respectively).  The copper value used is, however, higher than the 3 year rolling average 
metal price ($7,008 /t). 
 
Mining dilution and recovery have not been applied at this stage as it is difficult to estimate without 
further study, and the purpose of the pit shell is to contain resources that have a reasonable 
expectation of extraction rather than the application of mining and economic factors. 
 
The result of this work was a pit shell which Denny Jones used to constrain the resource.  The Mineral 
Resource therefore only refers to mineralisation within that pit. 
 

7.2.3 Environmental issues 

The only assumptions made with respect to possible waste and process residue disposal, are that 
there are no restrictions as there are numerous nearby options for waste management and processing 
plant locations. It is understood that an environmental base line survey has been started. Denny Jones 
is not aware of any environmental issues which would impede development of Yacob Dewar. 

7.3 THE COMPETENT PERSON’S OPINION 

The result of this Mineral Resource appropriately reflects the Competent Person’s view of the deposit. 

Factors that could affect the relative accuracy and confidence of the estimate include:  

 There are some local issues with the recovery of core in the oxide gold mineralisation.  Whilst 
there is no obvious grade bias in samples with relatively low recovery when compared with 
samples from the same domain with good recovery, it cannot be ruled out as a risk in areas 
of the model supported by these samples. 

 All of the standards used for evaluating accuracy in the gold mineralisation are less than 5 g/t 
Au, whereas the high grade mineralisation averages about 25 g/t Au.  This means the accuracy 
at the high grades has not been assessed fully. 

All things considered, it is the author’s opinion (as the Competent Person) that the confidence in the 
data and the estimates is sufficient to classify the Mineral Resource as per the final categories applied. 
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8 RESOURCE TABULATION 

 
The basis of the Cut-off grades was based on the break-even cut-off grade calculated for the reporting 
pit shell. 
 

The Mineral Resources are reported above a range of cut-off gold grade of 0.3 g/t Au (for the gold 
domains) and a cut-off copper grade of 0.2% Cu (for the copper domains) to reflect the potential 
economics of different open pit mining scenarios. These cut-off grades have been determined 
internally by Andiamo. Mineral Resources for Yacob Dewar are summarised in Table 8.1. 

Table 8.1 Yacob Dewar Mineral Resource estimate for gold, silver and copper (17 July, 2015). 

 

 

Notes  (1)  Mineral Resources which are not Mineral Reserves do not have demonstrated economic viability. The 
estimate of Mineral Resources may be materially affected by environmental, permitting, legal, marketing, or other 
relevant issues. The Mineral Resources in this report were reported using the criteria outlined in the JORC Code 
(JORC, 2012). 

  (2) The quantity and grade of reported Inferred resources in this estimation are uncertain in nature and there 
has been insufficient exploration to define these Inferred Resources as an Indicated or Measured Mineral Resource 
and it is uncertain if further exploration will result in upgrading them to an Indicated or Measured Mineral Resource 
category. 

  (3) Contained metal may differ due to rounding. 

 

 

  

Category 
Cutoff 

 

Tonnes 

(thousand) 

Gold 

(g/t) 

Silver 

(g/t) 

Copper 

(%) 

Contained(3) 

Gold 

(Koz) 

Silver 

(Koz) 

Copper 

(tonnes) 

Indicated 0.3 g/t Au 880 2.82 21.0 - 80 590 - 

Indicated 0.2% Cu 1,400 - - 0.37 - - 5,200 

Inferred(2) 0.3 g/t Au 60 2.37 26.7 - 4.5 50 - 

Inferred(2) 0.2% Cu 3,850 - - 0.43 - - 16,700 
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10 APPENDICES 
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10.1 APPENDIX 1 - JORC CODE, 2012 EDITION – TABLE 1 

Section 1 Sampling Techniques and Data 

Criteria JORC Code explanation Commentary 

Sampling 

techniques 

 Nature and quality of sampling (eg cut channels, random chips, or 

specific specialised industry standard measurement tools appropriate 

to the minerals under investigation, such as down hole gamma 

sondes, or handheld XRF instruments, etc). These examples should 

not be taken as limiting the broad meaning of sampling. 

 Include reference to measures taken to ensure sample representivity 

and the appropriate calibration of any measurement tools or systems 

used. 

 Aspects of the determination of mineralisation that are Material to 

the Public Report. 

 In cases where ‘industry standard’ work has been done this would be 

relatively simple (eg ‘reverse circulation drilling was used to obtain 1 

m samples from which 3 kg was pulverised to produce a 30 g charge 

for fire assay’). In other cases more explanation may be required, 

such as where there is coarse gold that has inherent sampling 

problems. Unusual commodities or mineralisation types (eg 

submarine nodules) may warrant disclosure of detailed information. 

 Sampling was from drilling as described below. 

 There has been no use of rock chips for the evaluation of the mineral 

resource as reported in this document. 

 Trenches were dug across strike and to a depth below overburden. 

Sampling was using chip samples at approximately 5 kg over 1 m 

intervals.  Geological boundaries were used to define the edges of 

sampling zones so that different mineralisation styles were not 

mixed in samples. 
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Criteria JORC Code explanation Commentary 

Drilling 

techniques 

 Drill type (eg core, reverse circulation, open-hole hammer, rotary air 

blast, auger, Bangka, sonic, etc) and details (eg core diameter, triple 

or standard tube, depth of diamond tails, face-sampling bit or other 

type, whether core is oriented and if so, by what method, etc). 

 2 aircore 

 58 RC drillholes – Bit diameter 125mm (total metreage 4,475 m) 

 26 Diamond drillholes – PQ, HQ and NQ (total metreage 3,692 m) 

standard tube drilling.  PQ to start holes, and NQ in the fresh rock. 

Drill sample 

recovery 

 Method of recording and assessing core and chip sample recoveries 

and results assessed. 

 Measures taken to maximise sample recovery and ensure 

representative nature of the samples. 

 Whether a relationship exists between sample recovery and grade 

and whether sample bias may have occurred due to preferential 

loss/gain of fine/coarse material. 

 Core recoveries assessed by measurement of core length with 

respect to drilled interval. 

 The hangingwall oxide domain has a relatively low average core 

recovery (77%), with several poor recovery measurements (<60%). 

The footwall oxide domain (11 measurements), has a moderate to 

low average core recovery (~85%). Average core recovery outside of 

the mineralisation domains was approximately 92%. 

 The use of larger diameter drilling was an effort to improve core 

recovery in the oxide zone. 

 RC samples were weighed and compared to a theoretical mass for 

assessing recovery.  This is not a robust measurement.  

Logging  Whether core and chip samples have been geologically and 

geotechnically logged to a level of detail to support appropriate 

Mineral Resource estimation, mining studies and metallurgical 

studies. 

 All samples from core, RC and trenches have geologically logged (in a 

qualitative manner) to a level of detail to support appropriate 

Mineral Resource estimation, mining studies and metallurgical 

studies. 
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Criteria JORC Code explanation Commentary 

 Whether logging is qualitative or quantitative in nature. Core (or 

costean, channel, etc) photography. 

 The total length and percentage of the relevant intersections logged. 

 All core has been photographed. 

 

Sub-sampling 

techniques 

and sample 

preparation 

 If core, whether cut or sawn and whether quarter, half or all core 

taken. 

 If non-core, whether riffled, tube sampled, rotary split, etc and 

whether sampled wet or dry. 

 For all sample types, the nature, quality and appropriateness of the 

sample preparation technique. 

 Quality control procedures adopted for all sub-sampling stages to 

maximise representivity of samples. 

 Measures taken to ensure that the sampling is representative of the 

in situ material collected, including for instance results for field 

duplicate/second-half sampling. 

 Whether sample sizes are appropriate to the grain size of the 

material being sampled. 

 Sections of significant mineralisation in core were cut and sampled at 

a maximum length of 0.5 m.  Only some PQ core was quarter core 

samples, all the rest of the core was sampled as half core. 

 In the RC holes, 5 kg samples were taken from each 1 m interval 

using a riffle splitter. 

 All of the half core material in each sample (3-5 kg) was crushed to 

<10mm in an Essa primary jaw crusher. This material was then 

reduced to <2 mm in a Rocklabs Boyd secondary jaw crusher. 

Cleaning of crushers was with compressed air. 

 The crushed or RC samples were then reduced to approximately 1 kg 

using a riffle splitter.  The 1 kg samples were then pulverised using a 

ring mill pulveriser to 95% passing 75 μm.  A sub-sample of 

approximately 120 g was taken from the pulverised material by using 

the paper sample packet as a scoop. 

 Sample preparation for both diamond core and RC chips was carried 

out by African Horn Testing Services, Eritrea. All samples prepared by 

African Horn were shipped to Genalysis for analysis. 
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Criteria JORC Code explanation Commentary 

 Whilst the sample size appears reasonable for the material being 

sampled, it has not been assessed quantitatively. The analysis of 

coarse crush reject assays indicates only moderate precision. 

 In general, the sample preparation technique is appropriate for the 

evaluation of grade.  However, there are improvements that could 

be made to improve the precision in assaying such as using a rotary 

splitter to select the 120 g sample for analysis (and a pulp duplicate). 

 There have been no specific measures taken to ensure the sampling 

is representative.  However, due to the apparent grain size of the 

gold, and the orientation of sampling with respect to the orientation 

of the mineralisation, it is expected that the sample sizes are 

appropriate. 

Quality of 

assay data 

and 

laboratory 

tests 

 The nature, quality and appropriateness of the assaying and 

laboratory procedures used and whether the technique is considered 

partial or total. 

 For geophysical tools, spectrometers, handheld XRF instruments, etc, 

the parameters used in determining the analysis including instrument 

make and model, reading times, calibrations factors applied and 

their derivation, etc. 

 Nature of quality control procedures adopted (eg standards, blanks, 

 All gold analyses were carried out using the FA25/AA method, which 

entails fire assay of a 25 g aliquot with an atomic absorption 

spectrometry (“AAS”) finish. It is considered a total technique. 

 All copper analyses were carried out using the ICP-OES method.  ICP-

OES is considered a total technique. 

 32 field duplicate samples have been assayed and returned similar 

results to the original samples.   

 The company’s Certified Reference Materials added at 1 in 25, but 
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Criteria JORC Code explanation Commentary 

duplicates, external laboratory checks) and whether acceptable levels 

of accuracy (ie lack of bias) and precision have been established. 

certified values are much lower than the grade of the high gold 

mineralisation.  The internal laboratory’s CRMs included some high 

grade gold CRMs and these returned appropriate assays. 

 Blanks have been inserted at a rate of 1 in 50.  

 External laboratory analyses of the 32 field duplicates have been 

completed at ALS Chemex. 

 A reasonable level of accuracy has been achieved for the gold and 

base metal analyses. 

 Precision measured on the reject crushed sample is only moderate. 

 A total of 290 immersion method density measurements on diamond 

core and 4,475 mass/volume density measurements on RC chips 

were carried out.  A further 443 immersion method density 

measurements were completed on PQ diamond core 

Verification 

of sampling 

and assaying 

 The verification of significant intersections by either independent or 

alternative company personnel. 

 The use of twinned holes. 

 Documentation of primary data, data entry procedures, data 

verification, data storage (physical and electronic) protocols. 

 Discuss any adjustment to assay data. 

 There has been no twinned holes drilled. 

 Detailed documentation of primary data, data entry procedures, 

data verification, data storage (physical and electronic) protocols is 

not available. 

 There has been no adjustment to any of the assay data.  
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Criteria JORC Code explanation Commentary 

Location of 

data points 

 Accuracy and quality of surveys used to locate drill holes (collar and 

down-hole surveys), trenches, mine workings and other locations 

used in Mineral Resource estimation. 

 Specification of the grid system used. 

 Quality and adequacy of topographic control. 

 The coordinates of drillhole collars were surveyed by total station. 

 Downhole measurements were generally not recorded.  In deeper 

holes, downhole surveys were measured using the EZtrack method 

 Grid system used was WGS84 Zone 37N. 

 Topographic survey was by land survey using a total station and is 

adequate for purpose. 

Data spacing 

and 

distribution 

 Data spacing for reporting of Exploration Results. 

 Whether the data spacing and distribution is sufficient to establish 

the degree of geological and grade continuity appropriate for the 

Mineral Resource and Ore Reserve estimation procedure(s) and 

classifications applied. 

 Whether sample compositing has been applied. 

 Data spacing was 50 m by 50 m out to 50 m by 100 m. 

 Data spacing and distribution of drillholes is sufficient to establish 

the degree of geological and grade continuity appropriate for the 

Mineral Resource estimation procedure(s) and classifications 

applied. 

 Sample compositing has only been conducted during resource 

estimation where samples were composited to 1 m after the 

definition of mineralised domains and prior to any evaluation. 

Orientation 

of data in 

relation to 

geological 

structure 

 Whether the orientation of sampling achieves unbiased sampling of 

possible structures and the extent to which this is known, considering 

the deposit type. 

 If the relationship between the drilling orientation and the 

orientation of key mineralised structures is considered to have 

 It is the Competent Person’s opinion that the sampling orientation 

achieves unbiased sampling of mineralisation in the main structure. 
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Criteria JORC Code explanation Commentary 

introduced a sampling bias, this should be assessed and reported if 

material. 

Sample 

security 

 The measures taken to ensure sample security.  The company took steps to ensure sample security.  This includes 

management of the samples by Andiamo staff, bagging and tagging, 

and the use of laboratory staff to secure samples. 

Audits or 

reviews 

 The results of any audits or reviews of sampling techniques and data.  SRK completed a review of the sampling in 2012.   

 SRK completed a review of the database for Andiamo in 2012.  The 

results of this work were reported by SRK to be very good. 

 SRK also evaluated the QAQC data and found a few errors which 

were corrected prior to their evaluation. 

Section 2 Reporting of Exploration Results 

(Criteria listed in the preceding section also apply to this section.) 

Criteria JORC Code explanation Commentary 

Mineral 

tenement 

and land 

tenure status 

 Type, reference name/number, location and ownership including 

agreements or material issues with third parties such as joint 

ventures, partnerships, overriding royalties, native title interests, 

historical sites, wilderness or national park and environmental 

settings. 

 The mineral tenement is The Haykota Exploration Licence. 

 The mineral tenement was initially for a period of 3 years starting in 

July 2009.  Subsequently, Andiamo has each year extended the 

mineral tenement for a further year. It is understood the mineral 

tenement is in good standing until July 2015. 
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Criteria JORC Code explanation Commentary 

 The security of the tenure held at the time of reporting along with 

any known impediments to obtaining a licence to operate in the area. 

 Should the license be transferred to a mining license, Andiamo will 

be expected to pay the normal fees including royalty (5% on gold 

And 3.5% on copper) and other fees. In addition, the State of Eritrea 

will hold a 10% interest at no cost, and has the option to purchase a 

further 30% and then fund its share of the development and 

operating costs. 

 The Competent Person is not aware of any risks to security of tenure, 

and there are no known impediments to obtaining a license to 

operate in the area. 

Exploration 

done by 

other parties 

 Acknowledgment and appraisal of exploration by other parties.  There has been no exploration by other parties relevant to the 

estimation of the Mineral Resource.   

 Prior work by other parties includes regional geophysical and 

geochemical surveys. 

Geology  Deposit type, geological setting and style of mineralisation.  Yacob Dewar is reported to be a VMS deposit of a similar style and 

nature to those at Bisha. 

Drill hole 

Information 

 A summary of all information material to the understanding of the 

exploration results including a tabulation of the following 

information for all Material drill holes: 

o easting and northing of the drill hole collar 

 This information has all been documented in the prior reports by 

SRK. 

 The information is presented as a table in Appendix 2 of the SRK 

report. 
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Criteria JORC Code explanation Commentary 

o elevation or RL (Reduced Level – elevation above sea level in 

metres) of the drill hole collar 

o dip and azimuth of the hole 

o down hole length and interception depth 

o hole length. 

 If the exclusion of this information is justified on the basis that the 

information is not Material and this exclusion does not detract from 

the understanding of the report, the Competent Person should clearly 

explain why this is the case. 

Data 

aggregation 

methods 

 In reporting Exploration Results, weighting averaging techniques, 

maximum and/or minimum grade truncations (eg cutting of high 

grades) and cut-off grades are usually Material and should be stated. 

 Where aggregate intercepts incorporate short lengths of high grade 

results and longer lengths of low grade results, the procedure used 

for such aggregation should be stated and some typical examples of 

such aggregations should be shown in detail. 

 The assumptions used for any reporting of metal equivalent values 

should be clearly stated. 

 There has been no weighting or other manipulation of data prior to 

resource modelling. 

 There is no use of metal equivalents. 

Relationship 

between 

 These relationships are particularly important in the reporting of 

Exploration Results. 

 There is no relationship between mineralisation width and the 

average intercept length.  
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Criteria JORC Code explanation Commentary 

mineralisatio

n widths and 

intercept 

lengths 

 If the geometry of the mineralisation with respect to the drill hole 

angle is known, its nature should be reported. 

 If it is not known and only the down hole lengths are reported, there 

should be a clear statement to this effect (eg ‘down hole length, true 

width not known’). 

 Drillholes have been drilled roughly perpendicular to the 

mineralisation. 

Diagrams  Appropriate maps and sections (with scales) and tabulations of 

intercepts should be included for any significant discovery being 

reported These should include, but not be limited to a plan view of 

drill hole collar locations and appropriate sectional views. 

 These are included in the report. 

Balanced 

reporting 

 Where comprehensive reporting of all Exploration Results is not 

practicable, representative reporting of both low and high grades 

and/or widths should be practiced to avoid misleading reporting of 

Exploration Results. 

 The reporting of exploration results is replaced by the reporting of 

this Mineral Resource. 

Other 

substantive 

exploration 

data 

 Other exploration data, if meaningful and material, should be 

reported including (but not limited to): geological observations; 

geophysical survey results; geochemical survey results; bulk samples 

– size and method of treatment; metallurgical test results; bulk 

density, groundwater, geotechnical and rock characteristics; 

potential deleterious or contaminating substances. 

 These are included in the report. 

Further work  The nature and scale of planned further work (eg tests for lateral  Exploration work at Yacob Dewar is ongoing.  The limits of the 
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Criteria JORC Code explanation Commentary 

extensions or depth extensions or large-scale step-out drilling). 

 Diagrams clearly highlighting the areas of possible extensions, 

including the main geological interpretations and future drilling 

areas, provided this information is not commercially sensitive. 

deposit have not been adequately defined, with mineralisation open 

at depth and along strike.  Infill and extensional drilling will be 

required in order to move to the next level of confidence in the 

Mineral Resource. 

Section 3 Estimation and Reporting of Mineral Resources 

(Criteria listed in section 1, and where relevant in section 2, also apply to this section.) 

Criteria JORC Code explanation Commentary 

Database 

integrity 

 Measures taken to ensure that data has not been corrupted by, for 

example, transcription or keying errors, between its initial collection 

and its use for Mineral Resource estimation purposes. 

 Data validation procedures used. 

 The database audited and endorsed by SRK is the one used in this 

evaluation.  It was reported to be robust with only minor errors 

which were corrected.  

 The audit of this data is documented separately by SRK. 

Site visits  Comment on any site visits undertaken by the Competent Person and 

the outcome of those visits. 

 If no site visits have been undertaken indicate why this is the case. 

 Ivor Jones of Denny Jones Pty Ltd visited Andiamo in Eritrea from the 

22nd March 2015 to 29th March 2015.  This visit included a site visit 

from 25th to 27th March 2015.  

 The outcome of that visit is summarized in this report, with any 

relevant concerns raised. 

Geological 

interpretation 

 Confidence in (or conversely, the uncertainty of) the geological 

interpretation of the mineral deposit. 

 The drilling is sufficient to provide a reasonable level of confidence in 

the geological interpretation, with data provided by trenching and 
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Criteria JORC Code explanation Commentary 

 Nature of the data used and of any assumptions made. 

 The effect, if any, of alternative interpretations on Mineral Resource 

estimation. 

 The use of geology in guiding and controlling Mineral Resource 

estimation. 

 The factors affecting continuity both of grade and geology. 

sampling, mapping and drilling. 

 There have been no alternative interpretations proposed. 

 Geology is key in guiding the interpretation. 

 There are structural discontinuities which limit the strike extent of 

the mineralisation and the strike length of the mineralisation is 

uncertain.   

Dimensions  The extent and variability of the Mineral Resource expressed as 

length (along strike or otherwise), plan width, and depth below 

surface to the upper and lower limits of the Mineral Resource. 

 The known strike length of the mineralisation, for Yacob Dewar only, 

is a little over a kilometer, with a plan width up to 50m in the central 

portion of the deposit, and between 40m and 50m vertical depth to 

the base of weathering.  The sulphide deposit has not been 

evaluated. 

Estimation 

and 

modelling 

techniques 

 The nature and appropriateness of the estimation technique(s) 

applied and key assumptions, including treatment of extreme grade 

values, domaining, interpolation parameters and maximum distance 

of extrapolation from data points. If a computer assisted estimation 

method was chosen include a description of computer software and 

parameters used. 

 The availability of check estimates, previous estimates and/or mine 

production records and whether the Mineral Resource estimate takes 

 Descriptions of block modelling and grade estimation methods and 

parameters are recorded in attached report. 

 There are no check estimates available, no previous production. 

 It is assumed that both the copper and gold can be recovered and 

there are no significant metallurgical issues. 

 There are no known issues with respect to deleterious by-products. 
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Criteria JORC Code explanation Commentary 

appropriate account of such data. 

 The assumptions made regarding recovery of by-products. 

 Estimation of deleterious elements or other non-grade variables of 

economic significance (eg sulphur for acid mine drainage 

characterisation). 

 In the case of block model interpolation, the block size in relation to 

the average sample spacing and the search employed. 

 Any assumptions behind modelling of selective mining units. 

 Any assumptions about correlation between variables. 

 Description of how the geological interpretation was used to control 

the resource estimates. 

 Discussion of basis for using or not using grade cutting or capping. 

 The process of validation, the checking process used, the comparison 

of model data to drill hole data, and use of reconciliation data if 

available. 

Moisture  Whether the tonnages are estimated on a dry basis or with natural 

moisture, and the method of determination of the moisture content. 

 Tonnages are estimated on a dry tonnes basis. 

Cut-off 

parameters 

 The basis of the adopted cut-off grade(s) or quality parameters 

applied. 

 Adopted cut-off grades are Au (0.3 g/t), Cu (0.2%). 
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Criteria JORC Code explanation Commentary 

Mining 

factors or 

assumptions 

 Assumptions made regarding possible mining methods, minimum 

mining dimensions and internal (or, if applicable, external) mining 

dilution. It is always necessary as part of the process of determining 

reasonable prospects for eventual economic extraction to consider 

potential mining methods, but the assumptions made regarding 

mining methods and parameters when estimating Mineral Resources 

may not always be rigorous. Where this is the case, this should be 

reported with an explanation of the basis of the mining assumptions 

made. 

 It is assumed that this is an open cut type project.  Dilution has not 

been assessed, but set at 100% mining recovery and 0% dilution. 

 A test for reasonableness of economic extraction has been assessed 

using Datamine NPV Scheduler 4. 

 Other parameters included metal prices, mining and processing 

costs, dilution and recovery (refer to Table 7.1). Assumed CIP for 

gold and SXEW-heap leach for copper. 

Metallurgical 

factors or 

assumptions 

 The basis for assumptions or predictions regarding metallurgical 

amenability. It is always necessary as part of the process of 

determining reasonable prospects for eventual economic extraction 

to consider potential metallurgical methods, but the assumptions 

regarding metallurgical treatment processes and parameters made 

when reporting Mineral Resources may not always be rigorous. 

Where this is the case, this should be reported with an explanation of 

the basis of the metallurgical assumptions made. 

 Metallurgical assumptions for gold are based on preliminary test 

work; 

 Metallurgical assumptions for copper are also based on preliminary 

test work; 

Environmen-

tal factors or 

assumptions 

 Assumptions made regarding possible waste and process residue 

disposal options. It is always necessary as part of the process of 

determining reasonable prospects for eventual economic extraction 

 It is assumed all waste and process residue can be managed on site. 

 There are no known environmental constraints to mining, 

particularly when one considers the precedent set by the projects’ 
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Criteria JORC Code explanation Commentary 

to consider the potential environmental impacts of the mining and 

processing operation. While at this stage the determination of 

potential environmental impacts, particularly for a greenfields 

project, may not always be well advanced, the status of early 

consideration of these potential environmental impacts should be 

reported. Where these aspects have not been considered this should 

be reported with an explanation of the environmental assumptions 

made. 

neighbour, the Bisha Mine. 

Bulk density  Whether assumed or determined. If assumed, the basis for the 

assumptions. If determined, the method used, whether wet or dry, 

the frequency of the measurements, the nature, size and 

representativeness of the samples. 

 The bulk density for bulk material must have been measured by 

methods that adequately account for void spaces (vugs, porosity, 

etc), moisture and differences between rock and alteration zones 

within the deposit. 

 Discuss assumptions for bulk density estimates used in the evaluation 

process of the different materials. 

 Density has been evaluated from core measurements and the 

assessment of RC sample weights.  This is discussed further in the 

report. 

Classification  The basis for the classification of the Mineral Resources into varying 

confidence categories. 

 Confidence in the estimate is based on confidence in the data 

including the results of QAQC, confidence in the geological 
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Criteria JORC Code explanation Commentary 

 Whether appropriate account has been taken of all relevant factors 

(ie relative confidence in tonnage/grade estimations, reliability of 

input data, confidence in continuity of geology and metal values, 

quality, quantity and distribution of the data). 

 Whether the result appropriately reflects the Competent Person’s 

view of the deposit. 

framework, continuity of mineralisation, and confidence in the grade 

estimate (including an assessment of drill spacing). 

 The resulting classification appropriately reflects the Competent 

Person’s view of the deposit particularly with respect to the local 

estimates. 

Audits or 

reviews 

 The results of any audits or reviews of Mineral Resource estimates.  SRK, in 2012, reviewed the work completed by Andiamo. 

DISCUSSION 

OF RELATIVE 

ACCURACY/ 

CONFIDENCE 

 Where appropriate a statement of the relative accuracy and 

confidence level in the Mineral Resource estimate using an approach 

or procedure deemed appropriate by the Competent Person. For 

example, the application of statistical or geostatistical procedures to 

quantify the relative accuracy of the resource within stated 

confidence limits, or, if such an approach is not deemed appropriate, 

a qualitative discussion of the factors that could affect the relative 

accuracy and confidence of the estimate. 

 The statement should specify whether it relates to global or local 

estimates, and, if local, state the relevant tonnages, which should be 

relevant to technical and economic evaluation. Documentation 

should include assumptions made and the procedures used. 
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Criteria JORC Code explanation Commentary 

 These statements of relative accuracy and confidence of the estimate 

should be compared with production data, where available. 
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10.2 APPENDIX 2 – DRILL COLLAR AND SURVEY INFORMATION 

BHID XCOLLAR YCOLLAR ZCOLLAR DEPTH BEARING DIP 

Aircore drillholes  - not used     

HYR-1 306255.6 1680105 753.62 0 90 45 

HYR-2 306233.5 1680099 753.771 0 0 90 

Diamond drillholes      

BHID XCOLLAR YCOLLAR ZCOLLAR DEPTH BEARING DIP 

YDD-001 306218.8 1680049 752.614 0 90 50 

YDD-002 306234.2 1680104 753.847 0 90 50 

YDD-003 306029.2 1680122 753.097 0 90 50 

YDD-004 306171.1 1680069 756.165 0 90 50 

YDD-005 306251.5 1680144 753.798 0 90 50 

YDD-006 306311.7 1680013 751.871 0 90 50 

YDD-007 306265.7 1680032 751.796 0 90 50 

YDD-008 306187.7 1680114 755.47 0 90 50 

YDD-009 306124.6 1680086 762.996 0 90 50 

YDD-010 306183.4 1679956 751.086 0 90 50 

YDD-011 306282 1680078 752.7 0 90 50 

YDD-012 306278.5 1680237 754.352 0 90 50 

YDD-013 306185.9 1680275 753.433 0 90 50 

YDD-014 306207.8 1680162 754.984 0 90 50 

YDD-015 306143.3 1680132 762.99 0 90 50 

YDD-016 306162.9 1680180 764.181 0 90 50 

YDD-017 306211.9 1680371 752.589 0 90 50 

YDD-018 306096.3 1680145 770.657 0 90 50 

YDD-019 306054.6 1679896 752.54 0 90 50 

YDD-020 305889.1 1680342 750.555 0 90 50 

YDD-021 306095.3 1680342 753.038 0 90 50 

YDD-022 306140 1679644 747.925 0 90 50 

YDD-023 306017.9 1679046 744.093 0 90 50 

YDD-024 305960 1680344 750.926 0 90 50 

YDD-025 306047.6 1679852 748.603 0 90 50 

YDD-026 306049.8 1679650 746.999 0 90 50 

YDD-027 306174.2 1679846 749.514 0 90 50 

YDD-028 306196.6 1680043 753.446 0 90 50 

YDD-029 306224.9 1680196 754.358 0 90 50 

YDD-030 306223.5 1680596 752.98 0 90 50 

YDD-031 306249.4 1680546 750.864 0 90 50 

YDD-032 306223.5 1680098 753.829 0 90 50 

YDD-033 306222.2 1680297 753.55 0 90 50 

YDD-034 306246.9 1680443 752.08 0 90 50 

YDD-035 306246.5 1680646 753.252 0 90 50 

YDD-036 306047.5 1679848 748.391 0 0 90 
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YDD-037 306093.6 1679844 748.386 0 0 90 

YDD-038 306095.5 1679845 748.315 0 90 50 

YDD-039 306093.1 1679796 748.407 0 90 50 

YDD-040 306048.1 1679798 747.83 0 90 50 

YDD-041 306000.6 1679796 746.11 0 90 50 

YDD-042 306006.9 1679845 747.615 0 90 50 

YDD-043 306049.3 1679753 747.969 0 90 50 

YDD-044 306047.7 1679701 747.44 0 90 50 

YDD-045 305997.5 1679750 747.172 0 90 50 

YDD-046 306097.5 1679750 748.315 0 90 50 

YDD-047 306196.2 1679794 749.386 0 90 50 

YDD-048 306223.1 1680648 752.6 0 90 50 

YDD-049 306146.7 1679700 748.536 0 90 50 

YDD-050 306199 1679701 749.223 0 90 50 

YDD-051 306097.1 1679701 747.728 0 90 50 

YDD-052 306146.8 1679795 748.933 0 90 50 

YDD-053 306143.8 1679748 748.836 0 90 50 

YDD-054 305999.9 1679899 748.444 0 90 50 

YDD-055 306087.2 1679797 748.379 0 90 50 

YDD-056 306039.5 1679950 755.041 0 90 50 

YDD-057 306234.8 1680276 753.807 0 90 50 

YDD-058 306263.8 1680370 753.407 0 90 50 

YDD-059 306272.1 1680443 753.252 0 90 50 

YDD-060 306217.9 1680547 752.459 0 90 50 

YDD-061 306276.6 1680697 751.096 0 90 50 

YDD-062 306226.5 1680506 749.201 0 90 50 

RC drillholes       

BHID XCOLLAR YCOLLAR ZCOLLAR DEPTH BEARING DIP 

YDRC-01 306197.2 1680797 753.546 0 90 50 

YDRC-02 306247.5 1680793 755.08 0 90 50 

YDRC-03 306207.7 1680703 752.234 0 90 50 

YDRC-04 306250.5 1680712 753.031 0 90 50 

YDRC-05 306195.5 1680595 751.942 0 90 50 

YDRC-06 306249.3 1680595 753.34 0 90 50 

YDRC-07 306197.7 1680497 748.053 0 90 50 

YDRC-08 306251.5 1680497 751.387 0 90 50 

YDRC-09 306199.7 1680389 752.534 0 90 50 

YDRC-10 306253.3 1680392 752.984 0 90 50 

YDRC-11 306146.8 1679545 748.021 0 90 50 

YDRC-12 306197.2 1679548 748.321 0 90 50 

YDRC-13 306196.9 1679639 748.88 0 90 50 

YDRC-14 306147.8 1679748 749.021 0 90 50 

YDRC-15 306197.6 1679746 749.457 0 90 50 

YDRC-16 306193.7 1679850 749.736 0 90 50 
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YDRC-17 306148.9 1679848 749.449 0 90 50 

YDRC-18 306203.7 1679889 750.2 0 90 50 

YDRC-19 306250.8 1679899 750.631 0 90 50 

YDRC-20 306249 1679945 750.501 0 90 50 

YDRC-21 306197.7 1679996 752.347 0 90 50 

YDRC-22 306299.4 1679797 750.994 0 90 50 

YDRC-23 306249.8 1679746 750.302 0 90 50 

YDRC-24 306250 1679699 749.946 0 90 50 

YDRC-25 306244.8 1679795 750.402 0 90 50 

YDRC-26 306194.6 1679443 752.368 0 90 50 

YDRC-27 306044.8 1679444 749.485 0 90 50 

YDRC-28 305973.3 1679444 746.686 0 90 50 

YDRC-29 305898.4 1679447 744.978 0 90 50 

YDRC-30 306118.4 1679449 756.773 0 90 50 

YDRC-31 306246.6 1679988 751.167 0 90 50 

YDRC-32 306204.6 1680196 754.959 0 90 50 

YDRC-33 306251.2 1680198 754.202 0 90 50 

YDRC-34 306152.2 1680249 755.74 0 90 50 

YDRC-35 306200 1680245 753.966 0 90 50 

YDRC-36 306150.6 1680293 753.901 0 90 50 

YDRC-37 306249.7 1680296 753.727 0 90 50 

YDRC-38 306297.5 1680300 753.975 0 90 50 

YDRC-39 306294.2 1680348 753.443 0 90 50 

YDRC-40 306251.4 1680347 753.267 0 90 50 

YDRC-41 306152.4 1680347 753.376 0 90 50 

YDRC-42 306297.2 1680397 753.994 0 90 50 

YDRC-43 306304.3 1680499 750.97 0 90 50 

YDRC-44 306149.3 1680492 751.767 0 90 50 

YDRC-45 306150.8 1679898 749.712 0 90 50 

YDRC-46 306104.8 1679900 752.123 0 90 50 

YDRC-47 306149.6 1679944 753.957 0 90 50 

YDRC-48 306102.5 1679944 767.924 0 90 50 

YDRC-49 306029 1680495 750.57 0 90 50 

YDRC-50 306036.4 1680572 750.183 0 90 50 

YDRC-51 306200.1 1680895 754.599 0 90 50 

YDRC-52 306246.4 1680900 755.688 0 90 50 

YDRC-53 306248.6 1680994 756.622 0 90 50 

YDRC-54 306197.9 1680996 755.488 0 90 50 

YDRC-55 306248.5 1681096 757.106 0 90 50 

YDRC-56 306299.5 1681097 758.285 0 90 50 

YDRC-57 306348.2 1680849 758.114 0 90 50 

YDRC-58 306348.8 1680798 756.046 0 90 50 
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Trenches       

BHID XCOLLAR YCOLLAR ZCOLLAR DEPTH BEARING DIP 

YDTR-01 306233 1680069 747.7 0 98.53077 0.424956 

YDTR-02 306234 1680100 752.4 0 101.7683 0.175285 

YDTR-03 306200 1679934 745.1 0 87.4552 -0.38159 

YDTR-04 306240 1680127 746.8 0 96.58195 0 

YDTR-05 306187 1679843 744.5 0 83.29016 0 

YDTR-06 306244 1680198 744.6 0 94.39871 0 

YDTR-07 306274 1680453 748.4 0 90 1.031213 

YDTR-08 306255 1680401 750.3 0 83.91147 -2.58101 

YDTR-09 306254 1680356 749.5 0 86.08175 0.156607 

YDTR-10 306255 1680308 752.3 0 88.95837 -2.80998 

YDTR-11 306223 1680250 756.3 0 96.66666 4.205131 

YDTR-12 306227 1680207 752.9 0 87.61406 0.238524 

YDTR-13 306226 1680153 753.6 0 89.26548 -1.39528 

YDTR-14 306227 1680113 753.9 0 92.29061 -1.14485 

YDTR-15 306198 1680059 753.1 0 90.78483 2.509754 

YDTR-16 306202 1680009 754.3 0 88.89829 2.751977 

YDTR-17 306186 1679951 747.7 0 94.08562 2.345927 

YDTR-18 306174 1679903 748.4 0 94.31603 3.123065 

YDTR-19 306152 1679856 744.9 0 86.49647 -0.35013 

YDTR-20 306152 1679804 747.4 0 90 -0.05673 

YDTR-21 306200 1679755 743.4 0 90 -1.63658 

YDTR-22 306149 1679710 743.4 0 90 -4.72241 

YDTR-23 306171 1679647 740.9 0 91.19349 -4.88111 

YDTR-24 306001 1679910 743.8 0 92.31372 -2.83123 

YDTR-25 306001 1679853 746.8 0 85.47118 1.526526 

YDTR-26 306004 1679804 745.2 0 89.40934 1.240164 

YDTR-27 306000 1679760 742.6 0 90 1.670653 

YDTR-28 306000 1679713 751.3 0 93.57633 1.488837 

YDTR-29 306001 1679663 751 0 94.04449 2.826494 

YDTR-30 306098 1679551 752.7 0 85.72054 1.010465 

YDTR-31 306250 1680508 750.1 0 88.91908 3.023598 

YDTR-32 306225 1680602 751.2 0 90 0.152788 

YDTR-33 306225 1680711 752.5 0 95.09212 -0.11301 

YDTR-34 306245 1680803 747.2 0 87.27369 -6.67385 

YDTR-35 306250 1680910 758.2 0 84.17366 0.814228 

YDTR-36 306251 1681004 754.7 0 91.71836 -3.08958 

 

 


