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This updated resource estimate and technical report in accordance with the UMREK 2018, 

has been prepared in accordance with Turkey 2018 version of the "National Resource and 

Reserve Reporting Committee" (UMREK) Code. UMREK Code is the reporting standard 

adopted by the Turkish Capital Markets Board (TCMB). 

The information contained within this document has been verified where possible and 

practical in the field and laboratory by YERMAM Professional Member Özgür Çörekci, 

compiled objectively, or prepared under his supervision. 

Özgür Çörekci is a competent person as defined in the UMREK Code (UMREK Certificate no: 

44) and has sufficient experience about the form of mineralization, the type of mineral 

deposits subject to assessment and the activity undertaken. 

Mr. Çörekci has not a direct or indirect financial interest in, or association with AVOD, the 

properties and tenements reviewed in this report, apart from standard contractual 

arrangements for the preparation of this report and other previous independent consulting 

work. The present arrangements for services rendered to AVOD do not in any way 

compromise the independence of him with respect to this review. 
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1 Executive Summary 

1.1 Introduction 

Bordokum Mining Ltd (Bordokum Madencilik Ticaret Anonim Şirketi) (“Bordokum”, “the 

consultant”) were requested by MEHMET ÇETİNER of Avod Altin Madencilik Enerji Insaat 

San. Ve Tic. A.S (“Avod”, “the client”) to prepare a resource estimate and technical report for 

the Çorum copper project, Turkey in accordance with The National Public Reporting of 

Exploration Results, Mineral Resources and Mineral Reserves Code of Turkey (The UMREK 

Code) 2018 (“The UMREK Code”, “UMREK”, UMREK 2018”).  

This Technical Report has been compiled by Mr Özgür Çörekci who is Competent Person (CP) 

as defined by UMREK code 2018 for the study. A site visit by the CP was conducted between 

the 29th and 31st of March 2020.  

Mr Richard Siddle MSc MGeol (Hons) FGS MCSM is responsible for the preparation of the 

Resource Estimate and section 14 of this report in collaboration with the Competent Person. 

Mr Siddle is a CP as defined by the JORC code 2012 and a Qualified Person as defined by 

NI43-101 for undertaking Mineral Resource Estimates for a variety of metalliferous deposits 

including sulphide Cu deposits, however he has not completed a site visit and is not acting a 

CP for this study. 

Additional contribution to this technical report has been made by Mr James Hogg MSc MAIG 

of AMS, Mr Toygar Tanyildiz of Bordokum, and Mr Lewis Harvey MSc MAIG of AMS. 

1.2 Project Description and Location 

The Çorum licence 200712071 area is located some 200 km to the east of Ankara, the capital 

city of Turkey and located in the Çorum province between the villages of Bogazkale in the 

west, Yuksekyayla in the east, Emirler in the north and Derbent in the south. Licence number 

200712071 covers an area of 1375 ha (13.75 km2). The location of the project location area 

is shown in Figure 1.1.  
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Figure 1.1: Çorum licence area 200712071 (red polygon) is located approximately 200 km east of Ankara (Source 
Google Earth, DMT 2018). 

1.3 Accessibility, Local Resource & Infrastructure 

Çorum is a northern Anatolian city and is the capital of the Çorum Province of Turkey. Çorum 

is located inland in the central Black Sea Region of Turkey and is approximately 250 km from 

Ankara and 600 km from Istanbul. The city has a population of some 530,000 with a broad 

range of shops and services. The nearest international airport is in Ankara. 

The licence area is located in the Çorum province and accessible from Ankara within 2.5 

hours by car; 1.5 hours via D200 motorway to Delice and another hour via the D190 

motorway to Bogazkale. From Bogazkale, it is 6 km on the road to Yozgat. The province 

capital of Çorum is accessible via motorways D190 and D785 within 1 hour by road. The 

project area is cut by a number of unsealed tracks made for agriculture and forestry 

purposes.  

1.4 History 

According to Bordokum, there was a period of limited small scale development/mining 

activity in the mid-20th Century. However, no historic exploration or production information 

is available. 
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Based upon review of limited historic reports and discussions with AVOD technical staff, it is 

understood that the reported historic mining activity is likely a small number of abandoned 

gallery entrances at Zone A. 

During the Bordokum field visit, the area for historic exploration or production is visited and 

no any evidence for production as dump or any remnants for production noticed. Detailled 

comments are available at Section 6. 

1.4.1 Historical Mineral Estimations  

DMT completed a Mineral Resource estimate with an effective date of 5th November 2018. 

The estimate used the 2018 diamond drilling results described in section 10 of this report. 

DMT considered potential economic viability using a 1 % Cu cut-off grade (based on 

analogous mining activities and grades in Turkey), which yields an inferred resource of 2.7 

Mt at a grade of 2.0 % Cu. 

The estimation methodology used a wireframe to estimate a volume to which a bulk density 

was applied. The grade and proportion of potentially economic material was estimated by 

averaging the proportion of data above the cut-off grade within the assay database. While 

this methodology is often used for early stage projects with sparse data, no change of 

support correction was applied to account for the volume variance effect. The wireframe 

models were not extrapolated any distance from the drillhole traces and as such the 

estimated volume is considered by the authors to be overly conservative.  

1.5 Geological Setting 

There is excellent potential for both Cyprus-type and Kuroko-type VMS deposits in Turkey, 

especially in the productive northeastern Black Sea coast area (the Pontide Belt). These are 

the bimodal-felsic and mafic-dominated types of Franklin et al. (2005). 

Kuroko-type deposits in Turkey are restricted to the Late Cretaceous bimodal volcanic rocks 

of northeastern Turkey, while Cyprus-type deposits are associated with ophiolitic rocks of 

the Kure district in northern Turkey and Ergani district in southeastern Turkey. 

The licence area is located in the Vardar Ophiolitic Belt along the Izmir- Ankara-Erzincan 

suture zone (Figure 1.2). 



UMREK Technical Report and Resource Estimation for The AVOD Çorum Copper 
Project, Çorum Province, Turkey 

 
 

Page 17 of 132 

 

Figure 1.2 Tectonic map of western Tethys showing main tectonic units and mineral deposits. Simplified and 
modified from Stampfli et al. (1998), Stampfli (2001), Jolivet et al. (1994), and Kaymakçi and Kuşçu (2007). 
Abbreviations: IAESZ = Izmir- Ankara-Erzincan suture zone, SEAOB = Southeastern Anatolian orogenic belt, SSZ = 
Suprasubduction zone location of licence area (red point) (Source: Ilkay Kuscu et al., 2013). 

Locally, the overall metallogenic setting is ophiolitic. This metallogenic province is well 

known and described in the literature. Ophiolites are tectonically emplaced at their current 

position and are generally very strongly deformed. 

The project area appears to be largely covered by mafic lithologies. Ultramafic lithologies 

have been observed in the eastern part of the licence, where a small part mining licence for 

Mn exists. Sedimentary units are also present in form of carbonates and cherts, possibly 

radiolarites.  

1.6 Exploration and Drilling 

The company Aktif Yerbilimleri A.S. (AY) was contracted to complete a ground magnetics 

survey in 2013 (Area A).  The governmental institution ‘General Directorate of Mineral 

Research and Exploration (MTA)’ completed a ground IP survey, in 2013, discovering 

anomalies along a valley indicating disseminated sulphides, also in Area A.  
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Based on these geophysical results, a mapping programme was implemented by DMT in 

2016. The mapping identified another mineralised gossan-like body in Area B, around 700 

metres west of the valley (Figure 1.3). 

 

Figure 1.3: Licence Showing Mapped Areas (source DMT 2018). 

Based on results of the 2013 geophysical surveys and 2016 geological mapping, 20 diamond 

drill holes for 1,380 metres were drilled to target the potential copper mineralisation in Area 

A and Area B, as illustrated in 

Figure 1.4. 

Of these 20 holes, 13 holes were drilled completely with PQ diameter and the 7 deeper 

holes were reduced to HQ. In total, 1,062 m were drilled in PQ and 318 m were drilled in HQ.  

In Area A, line spacing of around 100 m was used with hole centres varying between 30 to 

40 m. The lines crosscut the valley. The drilling of Area B is evenly distributed over the area 

with drillhole centres varying from 40 m to 60 m (Figure 1.4).  
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Figure 1.4: Drill Holes of Areas A and B (source DMT 2018). 

1.7 Mineral Resource Estimation 

The total estimated Resources reported in accordance with the UMREK Code 2018 for the 

Avod Çorum Cu deposit have an effective date of 27th May 2020 and are reported as 

approximately 8.6 million tonnes at 1.8 % Cu for 150,000 tonnes of Cu metal. All Resources 

are of the Inferred category. A breakdown of the resources is shown in Table 14.10.  

An Inferred Resource is defined by the UMREK code 2018 as follows. 

“An Inferred Mineral Resource is that part of a Mineral Resource for which quantity and 

grade or quality are estimated on the basis of limited geological evidence and sampling. 

Geological evidence is sufficient to imply but not verify geological and grade or quality 

continuity. 

An Inferred Resource has a lower level of confidence than that applying to an Indicated 

Mineral Resource and must not be converted to a Mineral Reserve. It is reasonably expected 

that the majority of Inferred Mineral Resources could be upgraded to Indicated Mineral 

Resources with continued exploration.” 
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Table 1.1: Resource Estimate for the Avod Çorum Cu deposit, Turkey. All resources are Inferred resources. 
Numbers are rounded to reflect the relative accuracy of the estimate and as such discrepancies between 
individual values and totals may be present.   

Zone Oxidation Cut-off 
Grade Volume Tonnes Density Cu grade 

% 
Cu 

Tonnes 
Zone A - 

West Sulphide 0.8 1,400,000 4,600,000 3.2 1.5 69,000 

Zone B - East Oxide 1 620,000 1,600,000 2.7 3.3 55,000 
Zone B - East Mixed 1.2 240,000 660,000 2.7 1.8 12,000 
Zone B - East Sulphide 0.8 560,000 1,700,000 3 1.1 19,000 

TOTAL  2,800,000 8,600,000 3 1.8 150,000 
 
The Mineral Resource Estimates are based on all available exploration drilling data to the 

end of October 2018, metal pricing of USD$5500 per tonne of Cu is based on London Metal 

Exchange December 2022 contract price as of 27th May 2020. The cut off grades were 

estimated based on assumed and estimated operating costs and metallurgical recoveries 

described in section 14.12 of this report. The Mineral Resource Estimate was completed 

using wireframe restricted block models and ordinary kriging. The resource estimation 

methodology is described in detail in this section, 14, of this technical report.  

In Zone A mineralization ranges from surface to approximately 45 m below surface and 

ranges approximately 260 mN x 245 mE. The model is extrapolated approximately 25 m 

outside the limits of the drilling with a maximum spacing between drill fences (North-South) 

of approximately 210 m. Mineralization ranges in thickness from approximately 8 to 35 m. 

The Resource is not extrapolated beyond the nominal sample spacing. The Resource is open 

to the north, south, east and west, limited exploration has been completed at depth beyond 

the current resource. 

In Zone B mineralization ranges from surface to approximately 55 m below surface and 

ranges approximately 260 mN x 245 mE. The model is extrapolated approximately 50 m 

outside the limits of the drilling. Mineralized thickness includes coherent zones of 

approximately 35 m with some internal waste which is 2-5 m thick. Some smaller zones of 

mineralization down to a minimum of 1 m have been modelled where mineralization is 

interpreted to pinch. The Resource is not extrapolated beyond the nominal sample spacing. 

The Resource is open to the north, south, east and west, limited exploration has been 

completed at depth beyond the current resource.  

The estimated grade tonnage curve for all blocks in the block model are presented in Figure 

14.11 with tabulations presented for each material type in Table 14.5. 
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The grade tonnage curve for the current model is fairly insensitive below 1% Cu, should the 

resource be updated with tighter drill spacing and a smaller block size, the sensitivity may 

increase. 

 

Figure 1.5: Grade tonnage curves for all material types 
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Table 1.2: Estimate of rounded grade tonnage estimates. Material below cut-off grade is not a resource. 

Cut-Off Zone Oxidation Volume Tonnes Density Cu[%] Cu[t] 

2 Zone A - West Sulphide 100,000 320,000 3.2 2.1 6,700 

1.8 Zone A - West Sulphide 270,000 860,000 3.2 2 17,000 

1.6 Zone A - West Sulphide 460,000 1,500,000 3.2 1.9 27,000 

1.4 Zone A - West Sulphide 930,000 3,000,000 3.2 1.7 50,000 

1.2 Zone A - West Sulphide 1,200,000 3,900,000 3.2 1.6 62,000 

1 Zone A - West Sulphide 1,400,000 4,500,000 3.2 1.5 69,000 

0.8 Zone A - West Sulphide 1,400,000 4,600,000 3.2 1.5 69,000 

0 Zone A - West Sulphide 1,400,000 4,600,000 3.2 1.5 70,000 

4 Zone B - East Oxide 22,000 57,000 2.7 4.1 2,400 

3 Zone B - East Oxide 460,000 1,200,000 2.7 3.5 43,000 

2 Zone B - East Oxide 620,000 1,600,000 2.7 3.3 55,000 

1 Zone B - East Oxide 620,000 1,600,000 2.7 3.3 55,000 

0 Zone B - East Oxide 620,000 1,600,000 2.7 3.3 55,000 

2 Zone B - East Oxide/Sulphide 29,000 79,000 2.7 2.1 1,700 

1.8 Zone B - East Oxide/Sulphide 120,000 330,000 2.7 1.9 6,300 

1.6 Zone B - East Oxide/Sulphide 200,000 550,000 2.7 1.8 10,000 

1.4 Zone B - East Oxide/Sulphide 230,000 630,000 2.7 1.8 11,000 

1.2 Zone B - East Oxide/Sulphide 240,000 660,000 2.7 1.8 12,000 

0 Zone B - East Oxide/Sulphide 240,000 660,000 2.7 1.8 12,000 

1.4 Zone B - East Sulphide 1,200 3,800 3 1.4 54 

1.2 Zone B - East Sulphide 130,000 380,000 3 1.3 4,800 

1 Zone B - East Sulphide 480,000 1,500,000 3 1.1 17,000 

0.8 Zone B - East Sulphide 560,000 1,700,000 3 1.1 19,000 

0.5 Zone B - East Sulphide 560,000 1,700,000 3 1.1 19,000 

0 Zone B - East Sulphide 560,000 1,700,000 3 1.1 19,000 

4 TOTAL 22,000 57,000 2.7 4.1 2,400 

3 TOTAL 460,000 1,200,000 2.7 3.5 43,000 

2.5 TOTAL 610,000 1,600,000 2.7 3.3 54,000 

2 TOTAL 750,000 2,000,000 2.7 3.1 63,000 

1.8 TOTAL 1,000,000 2,800,000 2.8 2.7 78,000 

1.6 TOTAL 1,300,000 3,700,000 2.9 2.5 92,000 

1.4 TOTAL 1,800,000 5,300,000 3 2.2 120,000 

1.2 TOTAL 2,200,000 6,600,000 3 2 130,000 

1 TOTAL 2,700,000 8,300,000 3 1.8 150,000 

0.8 TOTAL 2,800,000 8,600,000 3 1.8 150,000 

0 TOTAL 2,900,000 8,600,000 3 1.8 160,000 
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1.8 Estimates of Process Recoveries and Operating Costs 

The estimates have been made based on a private database of operations and feasibility 

studies and also on public domain material. Data from a number of sites have been selected 

and then modified as considered appropriate for the material at the Çorum copper project. 

Estimates have been made for the three material types which have been defined- sulphide, 

oxide and mixed. 

Research based assumed inputs to process recoveries and operating costs are considered 

reasonable for the purpose of establishing indicative marginal cut-off grades for the 

reporting Inferred resources which demonstrate potential for future economic extraction. 

1.8.1 Process recoveries 

As no metallurgical testwork has been completed and no data is available for any operations 

in the vicinity high level and conservative estimates have been made for process recoveries. 

Note that for sulphide, the process recovery and concentrate grade are inter-related and 

depend on economic factors and trade-offs. Concentrate grade also depends on the 

proportions of the different copper minerals present. A degree of oxidation is expected in 

the majority of the sulphide mineralization and such a conservative value has been applied. 

Also note that for oxide, there is no knowledge of the acid soluble Cu (CuAS) content only of 

the total copper content (CuTOT). CuTOT is not a reliable predictor of CuAS which is used to 

predict the acid leachable copper content. The mixed material is anticipated to have lower 

recoveries than fresh sulphide material. Estimated process recoveries are shown in Table 

14.6. 

Table 1.3: Assumed process recoveries 

Unit Process recovery (%) 
Sulphide 80 

Oxide 50 
Mixed (overall) 50 

Mixed (sulphide) 60 
Mixed (oxide) 40 

 
1.8.2 Operating costs 

The process routes are assumed to be industry standard. Due to the lack of site specific 

information, very high level and conservative estimates of operating costs have been made. 

For sulphide material this process route is crushing, milling, flotation to produce a saleable 

concentrate and conventional tailings disposal. Concentrate will be transported to a third 
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party operation for toll smelting and refining to cathode, the cost of which is included in the 

estimate. 

For oxide material the process is crushing, milling, tank leach, solvent extraction, 

electrowinning to produce saleable cathode, neutralisation and conventional tailings 

disposal. The grades and quantities suggest that tank leach is preferred to heap leach. The 

sulphide and oxide components of the mixed material will be processed by a combination of 

the methods outlined for the main material types. Allowances have been made for general 

and administrative costs and rehabilitation. Operating costs are estimated as shown in Table 

14.7. 

Due to the shallow nature of the deposits open pit mining is assumed.  

Table 1.4: Estimated operating costs 

Material 
Type 

Mining 
USD$/t 

Processing cost 
(USD$/t feed 

to plant) 

Rehabilitation 
USD$/t 

G&A USD$/t 
(Assumed 
$1.5M PA 
and 750 

Ktpa) 

Total 
USD$/t 

Sulphide 2 27 1 2 32 
Oxide 2 22 1 2 27 
Mixed 

(overall) 3 25 1 2 31 

1.9 Economic Cut-Off 

Based on the estimates presented in section 14.13, a breakeven economic cut-off grade was 

determined using a Cu price of USD$5500/t based on the London Metal Exchange December 

2022 contract price as of 27th May 2020. The breakeven cut-off grade calculations are 

presented in Table 14.8. Numbers have been rounded for final selection of cut-off grade. 

The cut-off grade is calculated using the following formula.  

 

 

Table 1.5: Cut-off grade determination 

Material Cu 
USD 
$/t 

Mining 
Recovery 
Factor 

Process 
Recovery 
Factor 

Total 
Recovery 
Factor 

Selling 
Cost Factor 
(2.5%) 

Total 
Operating 
Cost USD$/t 

Cut-off 
Grade 
Cu% 

Cut-off 
Grade 
(Rounded) 
Cu% 

Sulphide 5500 0.95 0.8 0.76 0.975 32 0.79 0.8 

Oxide 5500 0.95 0.5 0.475 0.975 27 1.06 1 

Mixed 5500 0.95 0.5 0.475 0.975 31 1.22 1.2 
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1.10 Interpretations and Conclusions 

The Çorum Copper deposit is considered an ophiolite hosted Volcanogenic Massive Sulphide 

(VMS) type deposit. 

Limited exploration work to date within the project has identified two main mineralised 

areas. 

At Zone A current drilling and confirmed mineralization is restricted to a topographic low, 

the mineralization within this low is interpreted to be the slightly weathered hypogene 

sulphide zone. Moving up slope from the valley (to the east or west) some iron oxidation is 

visible which may be consistent with the leach cap of a partially eroded supergene zone. 

There is also potential for a supergene oxide and secondary supergene sulphide zone to be 

present.  

In the field at Zone B transitions between supergene and hypogene zones are not well 

observed, however this profile is well defined by drilling and is described in detail in section 

14.  

Secondary copper mineralization is seen on the surface as malachite & azurite & bornite & 

chrysocolla stains. Avod geologists reported with DMT geologists the occurrence of native 

copper at the leached-oxide zone boundaries.  

Results of the block model estimations for the mineralised zones using the available data 

collected thus far for the areas are positive and offer potential for development of additional 

resources and reserves within the immediate Zone A and Zone B deposit areas.  Upside 

exploration potential also exists within the wider licence area. 

The current models and estimations for the Çorum deposit are by no means exhaustive. 

Strike, lateral and dip directions remain open and offer potential for the development of 

additional resources. 

An assessment of risk and the decision-making process leading to mineral resource 

classification is given in Table 14.9 along with the recommended mitigation to be completed 

in future work programs.  
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Table 1.6: Risk Assessment. 

Subject Comments 

Risk 
Rating 
1:Low-
5:High 

Recommended Mitigation 

Database 
Integrity 

Database was found to be without 
significant validation errors, 
although data was transcribed from 
paper to Excel where transcription 
errors may occur. The Excel 
workbook required some 
manipulation to import (e.g. 
different naming conventions for 
collars). 

2 

Future drillholes should be logged 
directly to tabulated software. All 
existing logs should be re checked for 
correctness.  
A relational database should be 
constructed and maintained with built 
in validation checks. 

Survey 

Non differential GPS survey of drill 
collars. Collar location accuracy may 
be >10 m. 
 
Downhole surveys were completed 
every 30 m and generally showed 
little deviation; however azimuths 
and dips were not correctly 
recorded.  
 
Drillhole azimuths make no 
reference to true, magnetic or grid 
north.  

4 

Complete Differential GPS survey of all 
drill collars. Continue DGPS survey of all 
collars moving forward.  
 
Improve downhole survey by recording 
azimuth between 0 and 360 and dip 
between -90 and 0 
 
Record azimuth type and declination 
and date in drillhole database 

DTM DTM is of high accuracy (<1m) 1 

Continue to use current DTM. Where 
earthworks have been completed for 
drill pad preparation, use DGPS 
elevations for collars. Update DTM if 
significant earthworks are completed 
which may be material to the resource 
estimate or further studies.  

Sampling 

Steps have been taken to achieve 
representative samples through 
crushing and splitting. Sampling has 
not been conducted to geological or 
domain boundaries, although this 
may be difficult to see. 

2 

Review sampling boundaries during 
further sampling to ensure samples do 
not span domain boundaries e.g. 
Supergene /Hypogene mineralization.  

Quality 
Control 

Ratio of insertion of QC samples is 
good. No issues identified with QC 
results. However only one certified 
reference material was used which 
was sourced from sulphide material. 
Assessment of accuracy of Cu Oxide 
material is therefore not possible.  

3 

Increase the number of certified 
reference materials in use to include a 
Cu oxide CRM at or around oxide 
resource grade.   
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Subject Comments 

Risk 
Rating 
1:Low-
5:High 

Recommended Mitigation 

Geological 
Interpretation 
and 
Continuity 

The geological interpretation is 
reasonably apparent from the 
current data spacing. Alternative 
interpretations may include steep 
angle feeder zones which may 
impact on tonnage. The current 
geological continuity is largely 
implied but not confirmed. 

3 
Complete infill drilling to confirm 
geological continuity. See below for 
further comments.  

Grade 
continuity 
and data 
spacing 

Data spacing is wide, grade 
continuity is implied but not 
confirmed. A significant portion of 
the resource is extrapolated. 

4 

Complete infill drilling to confirm grade 
continuity. Initially 50 mE x 50 mN 
spacing is recommended with a small 
area of closer spaced (~25 m) drilling, 
approximately 4-5 drillholes. This may 
be achieved with inclined drillholes 
which would also support geological 
interpretation.    

Metallurgy 

No metallurgical test work has been 
completed and metallurgical 
recovery is assumed. The 
metallurgical recovery can seriously 
impact on cut-off grade and 
resource tonnages.  
 
No Acid soluble Cu assay tests (only 
total Cu) were completed. 

5 

Complete initial bench scale 
metallurgical study of all material types. 
 
Re analyse all coarse rejects for acid 
soluble Cu    

Overall 
Perceived 
Risk 

The input data is of a reasonably 
high quality, geological and grade 
continuity are implied to be high, 
but this is not confirmed. The 
current data spacing and use of 
non-differential GPS for collar 
surveys both prevent classification 
above Inferred. An Inferred 
classification is warranted and is 
consistent with the perceived risk 
and stage of the project. 

3-4 

All resources are classified as Inferred 
for this study.  
 
Further infill drilling and improved 
survey are key for increasing 
confidence in resources and 
classification, along with initial 
metallurgical testing and other 
recommendations identified above.  

 

1.11 Recommendations 

Mineral resource estimation, general exploration and development strategy 

recommendations are listed below: 
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1.12 Mineral Resource Estimations  

Future upgrade of mineral resources to a higher classification and the identification of 

additional resources at Çorum is not guaranteed.  However, it is reasonable to expect such 

increases as a result of the following work: 

 Infill and extension drilling in areas of approximately +0.5% Cu mineralisation along 

strike, laterally and down-dip to increase the quantity of resources and improve 

confidence in the model. 

 Accompanying controlled surface trench sampling and logging on drill traverses. 

 Improved Quality Assurance and Quality Control. 

 Understanding the controls and orientation of mineralisation and using this data to 

create 3D models 

 Clarification of location and extent of historic underground mining activities and 

production. 

 Collection of further density measurement across all lithologies, material types and 

grade ranges within the mineralised areas and in the surrounding waste rocks. 

 Analysis and re-analysis of samples for acid soluble copper to understand oxide 

copper content. 

 Improved drillhole survey (downhole and DGPS of collars) 

 Further risk mitigation steps are given in section 14.14. 

1.13 General Exploration Recommendations 

General exploration recommendations are listed below: 

 3D software (i.e. Micromine) for the exploration team to assist in drill planning and 

exploration targeting. 

 Increased geological mapping and prospecting over the whole licence area. 

 Extension of geophysical ground surveying with focus on IP and/or electromagnetics 

(EM). 

 Detailed survey of morphology and production of a digital terrain model covering 

the area of resource and potential mining activities. 
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 Mapping, trenching, soil or stream channel sediment sampling to identify anomalous 

zones at surface. 

1.14 Development Strategy Recommendations 

Recommended development strategy: 

 Step out and infill drilling to increase resource tonnages to +10Mt to support initial 

conceptual Scoping Studies and Preliminary Economic Analysis reportable in 

accordance with UMREK and JORC 2012. 

 Preliminary metallurgical test work program on the currently identified three 

material types (Oxide, Mixed, Sulphide). 

 University based mineralogical and petrographical studies (possible student project). 

 Masters student study to improve understanding on deposit characteristics and 

controls. 

 Update mineral resource estimates. 

 Scoping Study PEA and updated UMREK/JORC 2012 Competent Persons Technical 

Report to determine order of magnitude technical and economic viability for the 

project (Conceptual pit designs, mining inventory, conceptual mining plan, site 

layouts, market studies, preliminary environmental review, conceptual DCF, NPV, 

IRR). 
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2 Introduction 

Bordokum Mining Ltd (Bordokum Madencilik Ticaret Anonim Şirketi) (“Bordokum”, “the 

consultant”) were requested by MEHMET ÇETİNER of Avod Altin Madencilik Enerji Insaat San. Ve 

Tic. A.S (“Avod”, “the client”) to prepare a resource estimate and technical report for the Çorum 

copper project, Turkey in accordance with The National Public Reporting of Exploration Results, 

Mineral Resources and Mineral Reserves Code of Turkey (The UMREK Code) 2018 (“The UMREK 

Code”, “UMREK”, UMREK 2018”).  

The study follows on from a report for the project prepared by DMT GmbH & Co. in November 

2018. The study is led by Bordokum with contribution and in collaboration with Addison Mining 

Services Ltd (“AMS”) who are responsible for data processing and the provision of updated 

geological and resource models, review of Quality Assurance and Quality Control (QA/QC) data 

and reports, and input to Mineral Resource Estimate report sections. 

The Mineral Resource Estimates are based on all available exploration drilling data to the end of 

October 2018, metal pricing of USD$5500 per tonne of Cu is based on London Metal Exchange 

December 2022 contract price as of 27th May 2020. 

This Technical Report has been compiled by Mr Özgür Çörekci who is Competent Person (CP) as 

defined by UMREK code 2018 for the study. A site visit by the CP was conducted between the 29th 

and 31st of March 2020. The purpose of the visit was to inspect the property, deposit geology, drill 

core, survey location and logging procedures, sampling, QAQC and data handling protocols and to 

confirm the presence and style of mineralisation.  

Mr Richard Siddle MSc MGeol (Hons) FGS MCSM is responsible for the preparation of the Resource 

Estimate and section 14 of this report in collaboration with the Competent Person. Mr Siddle is a 

CP as defined by the JORC code 2012 and a Qualified Person as defined by NI43-101 for 

undertaking Mineral Resource Estimates for a variety of metalliferous deposits including sulphide 

Cu deposits, however he has not completed a site visit and is not acting a CP for this study. 

Additional contribution to this technical report has been made by Mr James Hogg MSc MAIG of 

AMS, Mr Toygar Tanyildiz of Bordokum, and Mr Lewis Harvey MSc MAIG of AMS. 

The Mineral Resources estimated and classified as part of this study are reported in accordance 

with The National Public Reporting of Exploration Results, Mineral Resources and Mineral Reserves 

Code of Turkey (The UMREK Code) 2018. 
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2.1 Terms of Reference 

This report provides a summary of the geology, style of mineralisation and the exploration work 

conducted at the Çorum Copper Project and presents the results and findings of geological 

modelling and Mineral Resource estimation for the deposit undertaken by Bordokum and AMS. 

The scope of work for the UMREK 2018 Technical Report on the Avod Çorum Copper Project has 

included: 

 Project data review and validation 

 Competent Persons site visit 

 Data verification and QC assessment  

 Analysis and interpretation of exploration drilling data 

 3D geological modelling, geostatistics and mineral resource estimation 

 Preparation of technical report in English using UMREK 2018 reporting standards.  

2.2 Units 

All units of measurement used in this report are metric unless otherwise stated. Tonnages are 

reported as metric tonnes (‘t’). Base metal values including copper (‘Cu’) are reported in percent 

(‘%’). Other references to geochemical analysis are in parts per million (‘ppm’) or percent (‘%’) as 

reported by the originating laboratories. 

Data was captured and located using a Universal Transverse Mercator (UTM). The geographic 

coordinate reference system used by the client was UTM ED50 Zone 36 Northern Hemisphere 

(‘ED50 / UTM36N’). Elevations are reported in metres above sea level. 

2.3 Independence 

AMS and Bordokum are independent geology and mining consultancies. The CP and contributing 

authors of this report neither has nor holds: 

 any rights to subscribe for shares in Avod Altin Madencilik Enerji Insaat San. Ve Tic. 

A.S (“Avod”)either now or in the future, 

 any vested interests in any concessions held by Avod 

 any rights to subscribe to any interests in any of the concessions held by Avod, 

either now or in the future, 

 any vested interests in either any concessions held by Avod or any adjacent 

concessions, 
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 any right to subscribe to any interests or concessions adjacent to those held by 

Avod, either now or in the future. 

Bordokum and AMS’ only financial interest is the right to charge professional fees at normal 

commercial rates, plus normal overhead costs, for work carried out in connection with the 

investigations reported here. Payment of professional fees is not dependent either on project 

success or project financing. 

2.4 Limitations 

In the preparation of this technical report Bordokum and AMS has utilised information provided by 

Avod. Bordokum and AMS has made every reasonable attempt to verify the accuracy and 

reliability of the data and information provided to them and to identify areas of possible error or 

uncertainty, to the best of its knowledge these details are in accordance with the facts and 

contains no omission likely to affect the success of the project. The authors accept no liability for 

the omission of information or data which has not been brought to their attention or for errors in 

data and information which have not been reasonably possible to identify.   

The business of mining and mineral exploration, development and production by their nature 

contain significant risks. The success of a project is dependent on many factors, including, but not 

limited to: resource size and grade, mining, metallurgical, geotechnical, operational, legal, 

environmental, marketing, metal pricing and transportation. Given the nature of the mining 

business many factors may be subject to change over relatively short periods of time and as such 

actual results may be significantly more or less favourable. Except as specifically required by law, 

the authors accept no liability for any losses arising from reliance upon the information presented 

in this technical report. 

2.5 Sources of Information and Data 

This technical report is based on findings of the CP’s site visit, desk top study, exploration drilling, 

data review and validation, deposit modelling, block model grade interpolation and resource 

estimation. The information and data used in this resource estimation has been provided by Avod. 

The CP received the full co-operation and assistance from the Company’s personnel during the site 

visit and in the preparation of this report. The main sources of information are listed below: 

 Lowicki, F. 2018. Technical Report and Mineral Resource Estimate for the Çorum Copper 

Project Licence 200712071, Çorum Province, Turkey. 

 Avod, Çorum Exploration Database. 
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The CP has reviewed information relating to the Avod Çorum Copper Project, including relevant 

published and unpublished third-party information, and public domain data, a list of which is 

provided in Sections 3 “Reliance on Other Experts” and 27 "References" sections of this report. 

2.6 Material Change Statement 

As of the publication date of this document, CP and the company are not aware of any likely or 

pending adverse effect as to business, operations, properties, assets or condition, financial or any 

other material change, which may arise within the six months following the publication of this 

report and its inclusion in the admission document. 

3 Reliance on Other Experts 

The CP has not independently verified title to the company’s assets, nor has it verified the status 

of legal agreements with local landowners and relevant parties but has relied on information 

supplied by Avod in this regard. The CP is relying on public documents and information provided 

by Avod for the descriptions of title and status of the Property agreements. The CP has no reason 

to doubt that the title situation is other than that which was reported to it by the Avod. 

The CP takes responsibility for the content of this Technical Report and believes it to be accurate 

and complete in all material aspects. However, the authors are not responsible for, nor qualified to 

undertake any due diligence regarding non-geological technical aspects relating to legal, financial, 

corporate agreements and environmental due diligence. In this regard the CP has relied upon the 

Avod in good faith to provide any information considered relevant and material to the content of 

this Technical Report. The Competent Person has no reason to doubt that Avod has been 

forthcoming with all such relevant information. 

A list of references used in this study is provided in section 27 "References" part of this report. 
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4 Property Description and Location 

The Çorum licence area is located approximately 200 km to the east of Ankara, the capital city of 

Turkey and located in the Çorum province between the villages of Bogazkale in the west, 

Yuksekyayla in the east, Emirler in the north and Derbent in the south. Licence number 200712071 

covers an area of 1375 ha (13.75 km2). The location of the project location area is shown in Figure 

4.1 and Figure 4.2 below. AVOD holds licence 200712071, with renewal date of 06 03 2019 and 

expiry date of 06 03 2024. Licence coordinates given in Table 4.1 and the certificate is shown in 

Figure 4.3. All exploration and drilling programmes are covered by this licence. 

 

 

Figure 4.1 Çorum licence area 200712071 (red polygon) is located approximately 200 km east of Ankara. 
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Figure 4.2: Licence 200712071. 

 
Table 4.1: Licence Coordinates 

Point Easting 
ED50 / UTM36N 

Northing 
ED50 / UTM36N 

1 637 500 4 429 000 
2 637 500 4 429 500 
3 639 000 4 429 500 
4 639 000 4 434 000 
5 641 000 4 434 000 
6 641 000 4 432 000 
7 642 000 4 432 000 
8 642 000 4 429 000 
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5 Accessibility, Climate, Local Resources, Infrastructure and 
Physiography 

5.1 Accessibility 

Çorum is a northern Anatolian city and is the capital of the Çorum Province of Turkey. Çorum is 

located inland in the central Black Sea Region of Turkey and is approximately 250 km from Ankara 

and 600 km from Istanbul. The city has a population of some 530,000 with a broad range of shops 

and services. The nearest international airport is in Ankara. 

The licence area is located in the Çorum province and accessible from Ankara within 2.5 hours by 

car; 1.5 hours via D200 motorway to Delice and another hour via the D190 motorway to 

Bogazkale. From Bogazkale, it is 6 km on the road to Yozgat. The province capital of Çorum is 

accessible via motorways D190 and D785 within 1 hour by road. The project area is cut by a 

number of unsealed tracks made for agriculture and forestry purposes as shown in Figure 5.1 and 

Figure 5.2 below.  

 

 

Figure 5.1: Access from Ankara to Bogazkale. 
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Figure 5.2: Unsealed Project Tracks. 

5.2 Climate 

Çorum, under the Köppen Climate Classification, has "dry-summer subtropical" climates and are 

often referred to as "Mediterranean". Çorum has a warm dry-summer continental climate with dry 

summers and cold, snowy winters, and mild to cool wet springs and autumns with light rain. The 

climate may not be a challenge for open cast mining during the winter months. Average annual 

climate is shown in Figure 5.3.  

 

Figure 5.3 Annual Weather Averages for Çorum (Source https://mgm.gov.tr/eng/forecast-cities.aspx?m=CORUM) 
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5.3 Local Resources and Infrastructure 

Required personnel for mining activities is locally available since the Çorum province and Yozgat 

province and surrounding provinces are known for copper, lead, zinc, manganese mining, and also 

industrial minerals, coal production, brick factories. For infrastructure; it is 5 km paved road from 

drill locations to Bogazkale city and after 30 km the city has a junction with Ankara - Samsun 

Highway Road. On the other hand, the licence area is 40 km from the Yozgat province which has a 

railway line under construction. Sungurlu city is just 35 km northwest of licence area, which 

belongs to Çorum province, has organised industrial infrastructure, and has enough manpower, 

powerlines, and experience for mining and working culture. 

5.4 Physiography and Vegetation 

The altitude of the drilled areas inside the licence range between 1230 m and 1300 m. The licence 

area is hilly and steeply incised by minor streams, as illustrated Figure 5.4 and Figure 5.5. 

 

 

Figure 5.4 General View of Licence (Source DMT 2018). 
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Figure 5.5 Incised Streams within Licence (Source DMT 2018). 

5.5 Archaeological Site  

Near the city of Bogazkale is the archaeological site of Hattusha, the former capital of the Hittite 

Empire, which is a UNESCO World Heritage site. However, this archaeological site is located nearly 

2 km away of the nearest drill hole and potential mining area. The archaeological site has been 

highlighted by UNESCO as Wold Heritage Area, as in Figure 5.6. 
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Figure 5.6 The Archaelogical Site (Source: Turkey’s World Heritage Areas – UNESCO). 

6 History 

The licence has been owned since 2013 by AVOD. According to discussions with Avod personnel 

and research by Bordokum, there was a period of limited small-scale development/mining activity 

in the mid-20th Century. However, no historic exploration or production information is available. 

Based upon review of limited historic reports and discussions with AVOD technical staff, it is 

understood that the reported historic mining activity is likely a small number of abandoned gallery 

entrances at Zone A. Depending on the field observation of Mr. Çörekci, The area has 40-50° N 

striking faults, as it is obvious at the main creek at zone A. The drill campaign line at this creek also 

sulfide mineralisation outcropped and road trenched zones. Moreover, with secondary 

perpendicular structures to them as 125°N oriented, says almost a hint with the abandoned 

galleries driven in an apparent parallel orientation. Historic production (Figure 6.1) followed that 

structure path with true thickness of the ore, presumably these junctions just because of the 

enrichments with crushed, fractured, easy way to dig out of the mineralisation zone, most 

probably. During the Competent Persons field visit, the area for likely historic exploration or 
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production is visited at Zone A, and no evidence for production as dump or any remnants were 

noticed.  The historic development and possible extraction of material is considered insignificant 

to the current study. 

 

Figure 6.1: Historic Mining activity marked between GERD-30 & GERD-28. 

6.1 Historical Mineral Estimations  

DMT completed a Mineral Resource estimate with an effective date of 5th November 2018. The 

estimate used the 2018 diamond drilling results described in section 10 of this report. DMT 

considered potential economic viability using a 1 % Cu cut-off grade (based on analogous mining 

activities and grades in Turkey), which yields an inferred resource of 2.7 Mt at a grade of 2.0 % Cu. 

The Inferred Resource is shown in Table 6.1. 

The estimation methodology used a wireframe to estimate a volume to which a bulk density was 

applied. The grade and proportion of potentially economic material was estimated by averaging 

the proportion of data above the cut-off grade within the assay database. While this methodology 

is often used for early stage projects with sparse data, no change of support correction was 

applied to account for the volume variance effect. The wireframe models were not extrapolated 

any distance from the drillhole traces and as such the estimated volume is considered by the 

authors to be overly conservative (Figure 6.2).  
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Figure 6.2: DMT Resource wireframes (source DMT 2018). 

Table 6.1: DMT Inferred Resource at a 1 % Cu cut-off grade. Effective 5th November 2018. 

Category  Body Mineralisation % Cu Tonnes (Mt) 

Inferred A Sulphide Body 1.7 1.6 

Inferred B1 Sulphide Body 1.4 0.3 

Inferred B2 Oxide Body 2.9 0.8 

Total Inferred A+B Sulphide and Oxide Bodies 2.0 2.7 
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7 Geological Setting and Mineralisation 

This section is sub-divided into three sub-sections describing the general situation of copper 

mining in Turkey as well as the local geology and mineralisation. 

7.1 Regional VMS Occurrences 

There is excellent potential for both Cyprus-type and Kuroko-type VMS deposits in Turkey, 

especially in the productive northeastern Black Sea coast area (the Pontide Belt). These are the 

bimodal-felsic and mafic-dominated types of Franklin et al. (2005). 

Kuroko-type deposits in Turkey are restricted to the Late Cretaceous bimodal volcanic rocks of 

northeastern Turkey, while Cyprus-type deposits are associated with ophiolitic rocks of the Kure 

district in northern Turkey and Ergani district in southeastern Turkey (Figure 7.1). 

  

Figure 7.1 Distribution of the VMS deposits and prospects of Turkey with emphasis on host-rock lithology location of 
licence area (red point) (Source Ozcan Yigit, 2009). 
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7.2 District Geology 

The licence area is located in the Vardar Ophiolitic Belt along the Izmir- Ankara-Erzincan Suture 

Zone (Figure 7.2). 

 

Figure 7.2 Tectonic map of western Tethys showing main tectonic units and mineral deposits. Simplified and modified 
from Stampfli et al. (1998), Stampfli (2001), Jolivet et al. (1994), and Kaymakçi and Kuscu (2007). Abbreviations: IAESZ = 
Izmir- Ankara-Erzincan suture zone, SEAOB = Southeastern Anatolian orogenic belt, SSZ = Suprasubduction zone location 
of licence area (red point) (Source: Ilkay Kuscu et al., 2013). 

The Vardar ophiolite belt rock types are comprised of mixed mafic-ultramafic intrusive and volcanic-

volcanoclastic units.  The belt is likely thrust into its current location, during IAESZ development. 

Local to the licence area, Miocene and Oligo-Miocene back-arc sedimentary hosted copper 

prospects are found (Figure 7.3; Çankırı-Çorum-Yozgat Basin Area).  The ophiolites are interpreted 

as a potential source for the copper. 
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Figure 7.3: Distribution of the sedimentary-rock hosted copper prospects of Turkey with emphasis on host-rock lithology; 
location of licence area (red point) (Source: Ozcan Yigit, 2009). 
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7.3 Local Geology 

The overall metallogenic setting is ophiolitic and the Çankırı-Çorum-Yozgat Basin metallogenic 

province is well known and described in the literature.  

The project area appears to be largely covered by mafic lithologies. Ultramafic lithologies have 

been observed in the eastern part of the licence, where a small part mining licence for Mn exists. 

Sedimentary units are also present in form of carbonates and cherts, possibly radiolarites. The 

main observations are noted and illustrated in Figure 7.4. 

 Typical rock types of an ophiolite complex are widespread. 

 Lithologies of interest appear to be folded and deformed. 

 Serpentinisation of ultramafic units is common. 

 Clearly identified lithologies are pillow basalts, carbonates and cherts. In the eastern part 

serpentinite after dunite, harzburgite and chromitite has been observed. 

 Strong sea floor alteration is evident. Chloritisation and epidotisation together with 

stockwork of calcite and quartz indicate an overprint by a hydrothermal system 

Ophiolites are tectonically emplaced at their current position and are generally very strongly 

deformed. Observations in the field show Zone A comprising 40-50° N striking faults, as reflected 

in the creek orientation. The creek also has sulfide mineralisation outcropped and road trenched 

zones. These outcrops display secondary perpendicular structures and 125°N oriented junctions 

containing enrichments with a crushed, fractured, and friable characteristic, amenable to easy 

extraction/free digging. 
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Figure 7.4 Lithologies observed. Top left: pillow basalt with calcite stockwork. Top right: gossanous layer. Bottom left: 
interbedded chert and carbonate. Bottom right. Basaltic breccia (Source DMT 2018). 

7.3.1 Mineralisation 
The following types of mineralisation have been observed within the project area: 

 Massive chromitite: a very small lens has been discovered in the eastern part of the 

licence 

 Gossan/gossanous rocks: along a zone of strong alteration several lenses of gossanous 

material can be observed. Malachite staining is rare. The gossan is clearly after sulphide, 

presumably pyrite and the massive part represents oxidized cupriferous pyritic sulphide 

bodies. One malachite-stained outcrop was subject to testing by German explorers in the 

50s. This pit is not open anymore. 

 Disseminated minor to accessory pyrite is present in the underlying plagioclase phenocryst 

basalt, which is typical for a mid-ocean ridge setting. 
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 Malachite-stained basaltic breccias: They appear to be spatially separated from the 

gossanous zone, possibly stratigraphically above and several locations are known. Breccias 

do general show a quartz-calcite-stockwork. 

 Manganiferous chert is developed in the licence and is hosted by pinkish carbonates. In 

the eastern part the mineralization has been tested by trial mining. The pits are still open 

and some of the stockpile is still on site. 

7.3.2 Weathering 
At Zone A current drilling and confirmed mineralization is restricted to a topographic low, the 

mineralization within this low is interpreted to be the slightly weathered hypogene sulphide zone. 

Moving up slope from the valley (to the east or west) some iron oxidation is visible which may be 

consistent with the leach cap of a partially eroded supergene zone. There is also potential for a 

supergene oxide and secondary supergene sulphide zone to be present.  

In the field at Zone B transitions between supergene and hypogene zones are not well observed, 

however this profile is well defined by drilling and is described in detail in section 14.  

Secondary copper mineralization is seen on the surface as malachite & azurite & bornite & 

chrysocolla stains. Avod geologists reported with DMT geologists the occurrence of native copper 

at the leached-oxide zone boundaries.  

 

Figure 7.5 Sulfide Copper mineralization as Pyrite & Chalcopyrite from the Zone A, looking W. 
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8 Deposit Types 

The Çorum Copper deposit is considered an ophiolite hosted Volcanogenic Massive Sulphide 

(VMS) type deposit. 

Ophiolite complexes are tectonically transported slices of ancient oceanic lithosphere, ranging in 

age from Early Proterozoic to Paleocene, that occur in orogenic belts formed by convergent plate 

motions (Galley, 1997).  Ophiolites can represent any number of extensional environments in 

which mafic dominated sea floor is dominated (Galley, 1997). 

In summary, two general settings are permissive for ophiolite formation: 

 Normal oceanic ridges and mature back-arc basin environments. 

 Supra-subduction zone spreading axis that occur in fore-arc and immature back-arc 

environments. 

Regardless of the exact setting, the fault-related crustal permeability and high-level emplacement 

of plutons in basalt-dominated extensional sea floor environments creates favourable conditions 

for hydrothermal circulation and formation of massive sulphide deposits (Galley, 1997). 

Ophiolite-hosted VMS deposits represent some of the oldest recorded sources of copper and gold, 

with these metals being recovered from gossans in the Troodos ophiolite, Cyprus, since 2500 B.C. 

(Bear, 1963). Ophiolite-hosted VMS deposits in Turkey supplied copper to the Assyrian Empire 

before 2000 A.D. and similar deposits in Oman exported copper over a span of ancient time to a 

area that included the Sumerian and Roman empires (Griffitts et al., 1972).  

The overall stratigraphic setting for Çorum appears to be higher in the typical ophiolite sequence 

(Figure 8.1). The setting is typical for a volcanic cupriferous (+/- Zn-Pb-Au) massive sulphide 

mineralisation, as shown in Figure 8.2.  
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Figure 8.1: A composite schematic comparing a section through an idealized ophiolite sequence with a more realistic 
section through an ophiolite formed above a subducting plate margin. Lower lavas (I) consist of either N-MORB or arc 
tholeiite. In a fore-arc environment the upper lavas (II) would contain boninitic units, whereas in back-arc environments, 
picrites and fractionated tholeiite suites would be included in the upper part of the extrusive sequence (source Galley, 
1997).  

 

Figure 8.2: Typical cross-sections through volcanic massive sulphide deposits. Note: Vertical and lateral zonation (Cu, Zn, 
Pb, Fe, Mn, Ba), demagnetization and alteration. Laterally the ore-equivalent layer may develop into cherts (source: 
DMT, 2018).  

The Çorum copper mineralisation demonstrates both primary and secondary weathered 

characteristics of ophiolite hosted VMS deposits.  

By weathering these volcanic massive sulphide deposits the characteristics can be altered as 

shown in Figure 8.3. The process of weathering, leaching and re-precipitation can result in a 

supergene enrichment zone of copper carbonates, oxides and silicates and a secondary sulphide 

supergene enrichment zone below a redox boundary containing chalcocite, covellite and bornite.  
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Figure 8.3: Schematic view of a sulphide vein. You can see the oxidation zone, consisting of the gossan, the leached zone 
and the oxidised zone. The reducing zone consists of the enrichment zone and the area of primary mineralisation. 
Significantly modified after Evans (1992) and Ottaway (1994) (Source: http://en.archaeometallurgie.de/gossan-iron-cap).  

  



UMREK Technical Report and Resource Estimation for The AVOD Çorum Copper Project, 
Çorum Province, Turkey 

 
 Page 53 of 132 
 

9 Exploration 

Section modified from DMT, 2019. 

The company Aktif Yerbilimleri A.S. (AY) was contracted to complete a ground magnetics survey in 

2013 (Area A - Figure 9.1).  The governmental institution ‘General Directorate of Mineral Research 

and Exploration (MTA)’ completed a ground IP survey, in 2013, discovering anomalies along a 

valley indicating disseminated sulphides also in Area A (Figure 9.1).  Maps and sections of 

chargeability and resistivity for Area A are shown in in Figure 9.2. 

Based on these geophysical results, a mapping programme was implemented by AVOD in 2016. A 

1:25,000 scaled governmental geological map H33-D3 was available before commencing mapping 

(Figure 9.4). The IP survey points can be seen on satellite image at Figure 9.4. 

 

Figure 9.1: Prospects A and B (Source Google Earth, DMT 2018). 
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Figure 9.2: Stacks of Chargeability (Left) and Resistivity (right) Images (source DMT 2018) 
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Figure 9.3: Outcrop of 1:25 000 scaled governmental geological map H33-D3 (source DMT 2018). 
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Figure 9.4: IP survey point locations corresponding on the licence. 

The AVOD mapping identified another mineralised gossan-like body in Area B, around 700 metres 

west of the valley However, a large proportion of the licence area remains unmapped, as shown in 

Figure 9.6. 
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Figure 9.5: AVOD Geological Map (source DMT 2018). 
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Figure 9.6: Licence Showing Mapped and Drilled Areas (source DMT 2018). 

The 2016 mapping program, historic data compilation and associated field observations indicated 

the possibility for the project to host a volcanic massive sulphide deposit, potentially economic for 

copper. Based on these results, DMT recommended a drilling program to delineate the copper 

mineralisation and to test any depth continuation of mineralisation with the main objective to 

develop a shallow resource.  

DMT planned and implemented Standard Operating Procedures (SOPs), including a drilling 

programme in 2018 to achieve a representative database for relevant geochemical assay results 

and bulk density measurements. Details of the drilling completed in 2018 are summarised in 

Section 10 below. 

As of 26th July 2018, there has been no further exploration work undertaken on the project. 
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10 Drilling 

The following section is modified from DMT, 2018. 

10.1 Overview 

Based on results of the 2013 geophysical surveys and 2016 geological mapping, 20 diamond drill 

holes for 1,380 metres were drilled to target the potential copper mineralisation in Area A and 

Area B. 

Of these 20 holes, 13 holes were drilled completely with PQ diameter and the 7 deeper holes were 

reduced to HQ. In total, 1,062 m were drilled in PQ and 318 m were drilled in HQ. 

Majority of holes were drilled vertical, with a small number angled -60 degrees.  No core 

orientation was performed. 

The drilling program was managed by contractor Aktif Yerbilimleri A.S. Drilling was done by 

Asyatek Drill Company, and drill rig is Tetra 1500 (Figure10.1). For the DH surveys, Devico Survey 

Tool has been used. 

 

 

Figure 10.1: Drill Rig 
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Figure 10.2: Drill Holes of Areas A and B. 

In Area A, line spacing of around 100 m was used with drillhole centres varying between 30 to 40 

m. The lines crosscut the valley. The drilling of Area B is evenly distributed over the area with hole 

centres varying from 40 m to 60 m. Table 10.1 contains the drill holes details for the drilling 

programme in Areas A and B. 

Drillhole collars were numbered during planning and not all planned locations were drilled. As 

such numbers are not sequential.  
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Table 10.1: Drill Hole Details 

Hole ID Area Easting Northing Elevation Azimuth Dip Depth 

GERD-08 A 640518 4431208 1286 120 -60 60.0 
GERD-10 A 640479 4431211 1283 0 -90 57.7 
GERD-17 A 640431 4431008 1265 0 -90 67.9 
GERD-22 A 640406 4431008 1264 270 -60 60.0 
GERD-24 A 640356 4430908 1255 0 -90 60.0 
GERD-26 A 640393 4430900 1256 140 -60 69.7 
GERD-28 A 640306 4430808 1248 0 -90 64.8 
GERD-30 A 640341 4430805 1248 0 -90 65.6 
GERD-32 A 640275 4430729 1241 0 -90 79.6 
GERD-33 A 640294 4430714 1242 0 -90 63.8 
GERD-35 A 640241 4430547 1229 0 -90 105.0 
GERD-47 B 641059 4430524 1278 98 -60 66.1 
GERD-49 B 640954 4430468 1297 0 -90 69.4 
GERD-51 B 640983 4430376 1284 305 -60 73.7 
GERD-54 B 640931 4430436 1297 110 -60 76.6 
GERD-57 B 641049 4430484 1277 0 -90 77.1 
GERD-58 B 641114 4430499 1258 0 -90 61.4 
GERD-60 B 641093 4430445 1259 275 -60 57.8 
GERD-61 B 641087 4430401 1256 0 -90 75.6 
GERD-63 B 641032 4430395 1273 0 -90 71.2 

 

10.1.1 Diamond Core Handling and Logging 
Drilling SOPs were designed by DMT and implemented in August 2018 by Aktif Yerbilimleri A.S.  All 

data collection work was performed following these SOPs. The procedures document: ‘Data 

Acquisition Manual – Standard Operating Procedures on the Copper Project for Licence 

200712071, Çorum Province, Turkey finalized by DMT in August 2018 has been reviewed by the 

CP, discussed with AVOD technical staff and is considered adequate for data collection suitable for 

use in mineral estimation. 

 
Figure 10.3: Core Photo from GERD-35 drillhole. 
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Firstly, the core was marked up metre by metre to assist with core logging and sampling, 

considering core losses. Core losses were allocated to the end of each drill run or allocated to 

distinct zones, when possible. The aim of the geological logging was to obtain the maximum 

amount of relevant standardised and accurate geological information from the core. 

Logging is initially done on paper and the logs were digitized as codes and description to tabular 

files. Cross checks were made at the time of input to Excel. The hardcopy forms have been 

randomly checked by the CP against SOP log .xls file also and no typing mistakes are observed.  

The geological information that was generated from logging the drill core includes the following: 

 Thickness of copper mineralisation. 

 Major rock types. 

 Visual distribution of copper mineralisation. 

 Relevant styles of alteration or weathering. 

 Faults and their orientation. 

All logging was done based on codes with a focus on major and minor rock types, colour, grain 

size, structure, texture, contact, type and degree of mineralization, type and degree of alteration. 

The major rock type logged is basalt, predominantly brecciated, with several intervals logged as 

radiolarite. 

Core samples have been geologically and geotechnically logged to a level of detail to support 

geological modelling. Logging results have been verified against drill core and core photographs by 

the Competent Person and based on these results, logging is sufficient to be used for modelling 

and input into estimation. 

The samples were taken in one metre intervals starting two metres above visual mineralisation in 

the hanging wall and ending two metres below visual mineralisation in footwall. Before sampling, 

the mineralisation type and respective intervals were geologically logged.  

Two types of mineralisation were observed in the drilling and described as follows: 

 

 Disseminated sulphides in basalt with some intercalations of massive sulphides. The 

disseminated mineralisation is hosted by strongly fractured core. Large pieces of core are 

rare, generally not exceeding more than 10 cm in length. There is significant massive 

sulphide lying in between the broken core with disseminated sulphides throughout the 

core. 

 Oxidized mineralisation generally contains azurite and malachite and is generally very 

fractured. 
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In total, 20 holes intersecting sulfidic, mixed or oxidic copper mineralisation have been 

representatively sampled resulting in 615 samples taken. Samples were taken on regular intervals 

of one metre, considering core losses. The average core recovery within mineralised zones was 

approximately 89%. 

 

10.1.2 Density Determination 
For density determination, pieces of mineralised unbroken core were selected, using the following 

parameters: 

 Drill core of disseminated sulphides in basalt (5 samples per hole when available * 20 

holes = 100 samples) 

 Drill core of massive sulphide (5 samples per hole when available * 20 holes = 100 

samples) 

 Drill core of oxidization showing Cu mineralization (5 samples per hole when avail-able * 

20 holes = 100 samples) 

A total of 300 samples were planned for bulk density in maximum. However, only 209 pieces of 

unbroken core were available with a length of at least 10 cm. These pieces were packed in plastic 

bags and labelled with a sample ID. 

A density sample sheet containing the sample ID, respective drill hole ID, interval depth and type 

of mineralisation was prepared and sent to ARGETEST for density determination using the water 

replacement method in a graduated flask. 

Using this method, the volume of the sample is determined by placing the sample in a water filled 

graduated flask and reading off how much water is displaced calibrated in millilitres, where 1 ml = 

1 cm3, the mass of the sample is measured using a balance and density can be readily calculated 

using the equation below: 

 

Bulk Density = Weight Sample Dry / Volume Replaced Water 

 

Density measurements can be affected by the ability of water to penetrate through any open 

pores/fractures. However, waxing was not applied due to the solid and impermeable 

characteristics of the core selected. After density determination the pieces of core were sent back 

to AVOD’s core shed and put back into the core boxes. 
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10.1.3 Diamond Recovery and Geotechnical 
The overall core recovery is 90 %. The core recovery within the sulphide zone was 88 % and within 

the oxidization was 85 %. 

10.1.4 Survey 
All surveying work was carried out by the company Aktif Yerbilimleri A.S. (AY). All holes were 

surveyed at the position and downhole, in order to identify any deviation.  

A DTM drone survey was completed in 19.12.2019, the drone survey used photo-orthogrametry to 

produce a topographic model and provided detailed aerial photography.  

10.1.5 Significant Intercepts 
Significant intercepts generated from the mineralized wireframes are presented in Table 10.1 

using length weighted averaging. True widths are approximately 90% of drilled thickness.  

  



UMREK Technical Report and Resource Estimation for The AVOD Çorum Copper Project, 
Çorum Province, Turkey 

 
 Page 65 of 132 
 

Table 10.2: Significant intercepts generated from mineralized models described in section 14. 

Mineralization Style Hole ID Depth from [m] Depth to [m] Interval [m] Cu%_Plot 

Hypogene Sulphide GRD-8 4 37 33 1.403 

Hypogene Sulphide GRD-10 5 39 34 1.268 

Hypogene Sulphide GRD-17 2 30 28 1.498 

Hypogene Sulphide GRD-22 4 24 20 1.599 

Hypogene Sulphide GRD-24 3 32 29 1.616 

Hypogene Sulphide GRD-26 5 22 17 1.847 

Hypogene Sulphide GRD-28 5 20 15 1.83 

Hypogene Sulphide GRD-30 4 18 14 1.739 

Hypogene Sulphide GRD-32 2 21 19 1.714 

Hypogene Sulphide GRD-33 4 22 18 1.68 

Hypogene Sulphide GRD-35 4 12 8 1.219 

Mixed Sulphide/Oxide GRD-47 0 12 12 1.66 

Supergene Oxide GRD-47 12 27 15 4.154 

Hypogene Sulphide GRD-47 27 38 11 1.224 

Mixed Sulphide/Oxide GRD-49 0 6 6 1.954 

Supergene Oxide GRD-49 6 25 19 2.952 

Hypogene Sulphide GRD-49 29 41 12 1.253 

Mixed Sulphide/Oxide GRD-51 0 6 6 1.887 

Supergene Oxide GRD-51 6 15 9 3.777 

Hypogene Sulphide GRD-51 15 30 15 1.168 

Hypogene Sulphide GRD-51 40 47 7 1.08 

Mixed Sulphide/Oxide GRD-54 0 8 8 1.538 

Supergene Oxide GRD-54 8 28 20 3.747 

Hypogene Sulphide GRD-54 35 43 8 1.009 

Mixed Sulphide/Oxide GRD-57 0 10 10 2.385 

Supergene Oxide GRD-57 10 24 14 2.654 

Hypogene Sulphide GRD-57 26 32 6 1.147 

Hypogene Sulphide GRD-57 45 53 8 1.067 

Mixed Sulphide/Oxide GRD-58 0 6 6 1.613 

Supergene Oxide GRD-58 6 18 12 3.008 

Hypogene Sulphide GRD-58 18 28 10 1.059 

Mixed Sulphide/Oxide GRD-60 0 5 5 1.576 

Supergene Oxide GRD-60 5 13 8 3.198 

Hypogene Sulphide GRD-60 13 29 16 1.181 

Hypogene Sulphide GRD-60 32 38 6 0.993 

Mixed Sulphide/Oxide GRD-61 0 7 7 0.882 

Supergene Oxide GRD-61 7 16 9 4.577 

Hypogene Sulphide GRD-61 16 28 12 1.147 

Hypogene Sulphide GRD-61 37 44 7 1.218 

Mixed Sulphide/Oxide GRD-63 0 5 5 1.734 

Supergene Oxide GRD-63 5 22 17 3.493 

Hypogene Sulphide GRD-63 22 36 14 1.018 
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10.2 CPs Comments 

Checking the coordinates of Diamond Drill Hole locations at the field area by CP; the drilling done 

by a known, well-referenced and decent company named Asyatek Drilling Company for AVOD. 

Drilling company site-supervisor was called by CP and asked about their drilling experiences about 

the site for drill-campaign and their consistent data are welcome. On review of Drilling SOP’s, 

discussion with AVOD technical personnel and comparison of drill logs against available core, it is 

the CP’s opinion that data collection practices are to a standard suitable for input to reliable and 

robust geological model development.   
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11 Sample Preparation, Analysis and Security 

The following section is modified from DMT, 2018. 

11.1 Sample Preparation 

In order to get a representative sample, the entire one metre sample was crushed using a Jaw 

crusher to -2 mm and reduced to approximately >1 kg using a riffle splitter, as illustrated in Figure 

11.1. After sampling, the remaining crushed core samples are placed in the relevant meter at the 

core boxes. 

Every 20th sample, the full reject was passed through the splitter again to produce a field duplicate 

of about >1kg. The 1 kg split samples were packed in plastic bags and labelled with sample ID. 

The jaw crusher, riffle splitter and bins were cleaned with brushes and compressed air between 

each sample was processed in order to avoid contamination (Figure 11.1). 

In each batch of 20 samples, three QA/QC samples were inserted; one CRM sample, one blank 

sample to monitor contamination in the laboratory and one field duplicate to control sample 

preparation (sample crushing and splitting) in the field and repeatability in the laboratory. 

A sample sheet containing the sample ID, drill hole ID, interval depth, length of recovered core, the 

length of sulphide or oxide mineralization and sample weight was prepared including QA/QC 

samples. 

In total, 705 samples (615 samples from drill holes and 30 standards, blanks and duplicates) were 

dispatched to laboratory ARGETEST, which is certified to ISO Quality Management System ISO 

9001: 2015. 

All samples were tracked, weighted, dried at 80 °C, fine crushed to 70% less than 2 mm diameter, 

then split off 500 g and pulverized to better than 85% less than 75 microns (ARGETEST sample 

preparation code: PREP-02, as shown in Figure 11.2). 
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Figure 11.1: Steps of sample preparation: Equipment in core shed (Top Left), Crushing (Top Right), Splitting (Bottom Left), 
Cleaning (Bottom Right) (source DMT 2018). 
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Figure 11.2: Extract from ARGETEST Catalogue 2017-2018; sample preparation methods (source DMT 2018). 

 

11.1 Sample Analysis 

The pulverized 500 g samples were homogenised and 1 g of sample was digested by four-acid 

(HF:HNO3:HClO4:HCl) digestion, digesting the whole sample (Figure 11.3 and Figure 11.4). Then 

the dissolved sample was analysed by ICP (ARGETEST sample preparation code: AT-4 / GAR 05) 

(Figure 11.3 and Figure 11.4). When the upper detection limit of this method was reached for Cu, 

Pb, Zn or Ag then method AT-4 / Over was applied for the samples concerned (Figure 11.4). 

For gold, the pulverized 500 g samples were homogenised, and 30 g of sample was used for a fire 

assay technique. The fire assay prill was analysed by AAS (ARGETEST sample preparation code: AT-

1 / FA-01) (Figure 11.4). 

All assays certificates, together with the related Excel sheets were sent directly to DMT by 

ARGETEST. 
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At all times, the drill core and samples were inaccessible for persons not involved in the project or 

not authorized to get in contact with the drill core and samples. The samples were stored in a 

locked core shed and under security. All transport was organized and carried out by authorized 

persons only.  

All sample pulps and rejects were stored in vacuum packages that contain material size of 70% ≤ 

2mm for 3 months. After 3 months, the samples were returned to AVOD’s core shed to be stored 

by AVOD for future work, if required. 

 

 

Figure 11.3: Extract from ARGETEST Catalogue 2017-2018; multi acid digestion plus ICP finish (source DMT 2018).  

 



UMREK Technical Report and Resource Estimation for The AVOD Çorum Copper Project, 
Çorum Province, Turkey 

 
 Page 71 of 132 
 

 

Figure 11.4: Extract from ARGETEST Catalogue 2017-2018; fire assay plus AAS finish (source DMT 2018). 

11.2 Data Management 

Exploration drill data was supplied to Bordokum and AMS as Excel table files, subsequently 

imported into Micromine Exploration and Mining Software package for database validation, 

processing and modelling. 

A digital terrain model (DTM) was also provided. 

Topographic, geological and geophysical maps have been draped onto the DTM, collar elevations 

were also queried from the DTM due to the use of non-differential GPS, surface topographic 

features, geology mapped and licence boundaries. 

All these data are the underlying basis for the geological interpretation and wireframe modelling. 

Further comment on data management is given in the risk assessment of the resource estimation.  

11.2.1 Drill Hole Database 
The following data sets are available for the 20 drill holes (1380 m): 

 Collar location and details 

 Survey 
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 Drill diameter 

 Core recovery 

 RQD: geotechnical rock quality data 

 Geological logs distinguishing host rocks and several types of copper mineralisation 

 Sample list comprising samples for density determination from drill holes including sample 

ID, respective hole ID, depth interval and type of mineralization. 

 Sample list comprising samples for chemical analysis from drill holes including ‘from’ and 

‘to’ intervals of 1 m marking, sample recovery, type and portion of copper mineralization 

and QA/QC samples plus information about name of laboratory and methods to be 

applied for sample preparation and chemical analysis 

Assay certificates as PDF sent by ARGETEST and corresponding Excel file including the specific 

gravity in t/m3 and following chemical analyses: Ag (ppm), Al (%), As (ppm), Au(ppm), Ba (ppm), Be 

(ppm), Bi (ppm), Ca (%), Cd (ppm), Co (ppm), Cr (ppm), Cu (ppm), Fe (%), K (%), La (ppm), Li(ppm), 

Mg (%), Mn (ppm), Mo (ppm), Na (%), Ni (ppm), P (%), Pb (ppm), S (%), Sb (ppm), Sn (ppm), Sr 

(ppm), Ti (%), V (ppm), W (ppm), Zn (ppm), Zr (ppm), Cu (%), Zn (%). 

 

11.3 CP Comments 

The Competent Person is satisfied the methods employed for the preparation and analytical 

determination used for the drill samples. The data processing methods are considered satisfactory 

for the purpose of mineral resource estimation and reporting in accordance with UMREK 2018.   

The bulk density measurement methodology and equipment used is considered satisfactory. 

Minor improvements in the drillhole data capture and database management can be made and 

will help improve the quality of the data and subsequent accuracy and confidence in the geological 

models.  
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12 Data Verification 

12.1 Competent Persons Site Visit 

The CP site visit was conducted between the 29th and 31st of March 2020 by Mr. Özgür Çörekci 

(UMREK Competent Person) and Mr. Toygar Tanyıldız, Consultant Geologist of Bordokum. The 

purpose of the visit was to inspect the licence property, site situation, deposit geology (field and 

core observations), drill locations and logging procedures, sampling, QAQC and data handling 

protocols and to confirm the presence and style of mineralisation.  

The site visit commenced with checking the coordinates of Diamond Drill Hole locations done well 

known Turkish drill contractor Asyatek Drilling Company.  The drilling company site-supervisor was 

called by CP and asked about their drilling experiences about the site for drill-campaign and their 

descriptions are considered satisfactory. Diamond Drill Hole Locations were checked one by one 

with Garmin GPSMAP 64s handheld GPS and the differences at Easting and Northing 

measurements were satisfactorily below 10 meters. 

Field check started with south-end of Zone A drill locations with GERD-35 and kept up to the north 

as GERD-33, GERD-32, GERD-30, GERD-28, GERD-26, GERD-24, GERD-17, GERD-22, GERD-10, and 

GERD-08, drill hole checks done, respectively. 

Mineralization for Zone A was observed by CP as pyrite & chalcopyrite disseminations especially as 

cubic and euhedral shaped and can be seen at road trenches at drill locations as sulfidic 

mineralization and corresponds with drill logs. 

Mineralization for Zone B was observed by the CP as oxidation on the surface as malachite & 

azurite & bornite & chrysocolla stains as mineralization.  It can easily be seen at the trench nearby 

the drill location between GERD-57 and GERD-60 and corresponds with the drill logs GERD-17.  
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Figure 12.1: Oxide Copper mineralization at Zone B as Malachite & Azurite from the trench, looking East. 

The surface geological map at DMT report has been done well and fits at the field geology. 

At Zone A current drilling and confirmed mineralization is restricted to a topographic low, the 

mineralization within this low is interpreted to be the slightly weathered hypogene sulphide zone. 

Moving up slope from the valley (to the east or west) some iron oxidation is visible which may be 

consistent with the leach cap of a partially eroded supergene zone. There is also potential for a 

supergene oxide and secondary supergene sulphide zone to be present.  

In the field at Zone B transitions between supergene and hypogene zones are not well observed, 

however this profile is well defined by drilling and is described in detail in section 14.  

Secondary copper mineralization is seen on the surface as malachite & azurite & bornite & 

chrysocolla stains. Avod geologists reported with DMT geologists the occurrence of native copper 

at the leached-oxide zone boundaries.  

The findings of the site visit were satisfactory and considered appropriate for the UMREK 2018 

resource classification and reporting.  
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12.1.1 Collar Location Verification 
Field locations were recorded by CP using a Garmin GPS MAP 64s handheld GPS. CP field locations, 

GPS collar and drill hole check locations are presented in Table 12.1 below. 

Collar location control verification for the project is considered satisfactory. 
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Figure 12.2: GPS Pick Up Location; AVOD’s Licence Area Site Visit by Competent Person (CP); All Drill Locations visited 
with Garmin GPSMAP64s handheld GPS. 
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GERD-17 

Figure 12.3: CP Collar Location Checks. 
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Table 12.1: Bordokum AMS CP Collar Location Checks 

  Garmin GPS Map 64s Database  
Hole ID Easting Northing Easting Northing Comments 

GERD-8 640512 4431204 640518 4431208 Acceptable 
GERD-17 640431 4431003 640431 4431008 Acceptable 
GERD-24 640349 4430907 640356 4430908 Acceptable 
GERD-47 641058 4430518 641059 4430524 Acceptable 
GERD-54 640928 4430431 640931 4430436 Acceptable 
GERD-61 641087 4430395 641087 4430401 Acceptable 
GERD-10 640471 4431205 640479 4431211 Acceptable 
GERD-22 640406 4431004 640406 4431008 Acceptable 
GERD-26 640387 4430900 640393 4430900 Acceptable 
GERD-28 640300 4430803 640306 4430808 Acceptable 
GERD-30 640342 4430800 640341 4430805 Acceptable 
GERD-32 640271 4430729 640275 4430729 Acceptable 
GERD-33 640286 4430708 640294 4430714 Acceptable 
GERD-35 640241 4430545 640241 4430547 Acceptable 
GERD-49 640954 4430467 640954 4430468 Acceptable 
GERD-51 640979 4430371 640983 4430376 Acceptable 
GERD-57 641044 4430484 641049 4430484 Acceptable 
GERD-58 641106 4430493 641114 4430499 Acceptable 
GERD-60 641087 4430441 641093 4430445 Acceptable 
GERD-63 641031 4430394 641032 4430395 Acceptable 
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12.1.2 Core Processing, Logging and Sampling 
There were no issues or concerns related to the logging of the drill core.  

Basic core and sample storage, handling, data capture and transfer methodologies were discussed, 

replicated and are considered satisfactory. 

Drill core logging checks were completed on core intervals shown below.  

 
Table 12.2: Drill Hole Log Verification. 

Hole ID From (m) To (m) Total (m) 

GERD 20 0 21 21 

GERD 32 0 20 20 

GERD 30 0 13 13 

GERD 49 0 12 12 

GERD 63 0 10 10 

Total   76 
 

12.1.3 Verification Samples 
10 core duplicate verification samples were taken from the core boxes and 10 pulp duplicate 

samples were taken from ARGETEST’ s reject samples and sent to ALS Chemex İzmir as part of the 

CP site visit to independently confirm the presence of mineralisation and act as additional quality 

control samples. The samples and results are displayed in Table 12.3 and are discussed in the 

QAQC section (12.2).  

Table 12.3: CP Check Samples both core samples and pulps versus AVOD Samples. 

AVOD Primary Core Samples  Bordokum AMS CP Check Duplicate Core Samples  
Original 

Sample ID 
Au 

ppm Cu_% Pb_ppm Zn_ppm  
CP 

Sample ID 
Au 

ppm Cu_% Pb_ppm Zn_ppm 

 A-18/13283 0,024 2,25 13,1 241,2   A-20/13283 0,033 2,12 6 201 

 A-18/13382 0,012 1,24 <2 186,6   A-20/13382 0,024 1,29 <2 194 

 A-18/13354 0,021 3,05 19,4 131,4   A-20/13354 0,047 2,88 5 122 

 A-18/13259 0,012 1,20 18,9 149,2   A-20/13259 0,033 1,21 2 142 

 A-18/13126 0,025 1,73 5,7 2453,0   A-20/13126 0,031 1,77 41 244 

 A-18/13480 0,031 3,78 20,7 798,3   A-20/13480 0,032 3,15 18 2200 

 A-18/13793 0,015 2,51 43,0 659,1   A-20/13793 0,028 2,68 27 2010 

 A-18/13666 <0,005 2,45 32,3 597,4   A-20/13666 0,029 2,55 20 1890 

 A-18/13772 0,064 1,43 23,0 3259,0   A-20/13772 0,035 1,3 40 245 

 A-18/13639 0,008 1,50 6,8 344,7   A-20/13639 0,026 1,555 42 318 
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Bordokum AMS CP Check Duplicate Pulp Samples  
CP 

Sample ID 
Au 

ppm Cu_% Pb_ppm Zn_ppm 

 A-20/13283R 0,008 2,31 34 220 

 A-20/13382R 0,008 1,25 61 301 

 A-20/13354R 0,014 3,12 33 233 

 A-20/13259R 0,007 1,22 40 236 

 A-20/13126R 0,013 1,71 6 3210 

 A-20/13480R 0,025 3,58 23 826 

 A-20/13793R 0,016 2,5 37 665 

 A-20/13666R <0,005 2,22 15 584 

 A-20/13772R 0,064 1,405 18 2940 

 A-20/13639R 0,006 1,42 3 128 
 

 

 

Figure 12.5: Core Sample Assay Comparison ARGETEST vs ALS for Cu (%). 
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Figure 12.4: Core and Pulp Assay Comparison Graph ARGETEST vs ALS Chemex for Cu (%) 
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12.1.4 Laboratory Inspection 
Accredited analytical laboratories for the project have not been inspected at this stage. 

The on-site preparation laboratory was inspected as part of the site visit.  

The 10 CP check samples were taken with the same method as previously sampled by AVOD with 

splitter and bagged and shipped to ALS Chemex İzmir Turkey Laboratory as Figure 13.5  

  
A. Sampling at Core Shack B. Sampling from crushed samples 

 
C. Splitting the crushed samples D. Putting back the remaining sample 

  
E. Cleaning with compressed air against 
contamination. 

F. Sample bagging and sealing for ALS Chemex. 
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Figure 12.6: Resampling Period. 

G. Packaged Samples for batching. H. Both samples and rejects were shipped 
Figure 12.6:  Resampling Period 

12.2 Quality Control 

As part of the drilling, Bordokum submitted one type of certified reference materials (CRM), blank 

material and field duplicates, on an approximate ratio of 1:20. Thirty standards, blanks and 

duplicates (90 total) were submitted. 

Quality control monitoring is undertaken to ensure that the chemical data used are as reliable as 

possible to meet the objective of the exploration and resource development programme. In 

advanced exploration projects, quality control and assurance programmes are designed to ensure 

the high integrity of data fit for the purpose of obtaining reliable and accurate, reportable mineral 

resource and reserve estimates.  

The Quality Assurance and Quality Control (QA/QC) programme adheres to internationally 

accepted standards.  

A summary of the QA/QC available for the 2018 drilling. Selected charts for the major QC 

databases are presented in the following sections.  

12.2.1 Certified Reference Materials 
One type of CRM was used in the programme, OREAS 623 which is a copper ore grade sulphide 

material. OREAS 623 was prepared from Zn and Cu VHMS ores sourced from the Gossan Hill 

deposit at Golden Grove located 338km NNE of Perth in the Murchison Province of the Archaen 

Yilgarn Craton, Western Australia. No oxide Cu CRM was used. 

Shewhart Control Charts for the analysis of the Certified Reference Material samples are 

presented in Figure 12.7. No concerns were identified.   
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Figure 12.7: Shewhart Plot OREAS 623 – Cu% 

12.2.2 Blanks 
AVOD submitted 30 blanks as part of the database. There were no issues associated with this data.  
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12.2.3 Coarse Reject Field Duplicates 
Every 20th sample, the full reject was passed through the splitter again to produce a field duplicate 

of about >1kg. Scattergram charts for the analysis of 30 duplicate drill core samples are presented 

in Figure 12.8. Precision was found to be excellent.  

 

Figure 12.8: Field duplicate analysis. 

12.3 Comments 

No issues have been identified with the available quality control data. It is noted that quality 

control samples were inserted sequentially at a 1:20 ratio. It is better practice to target quality 

control samples towards a range of mineralization styles and grades and insert them on a random 

basis while maintaining the ratio.  
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13 Mineral Processing and Metallurgical Testing 

No mineral processing or metallurgical test work has been completed. 

14 Mineral Resource Estimates 

The methodology for the Mineral Resource Estimate for the Avod Çorum Copper deposit to which 

this technical report relates is described in the following sections of the report.   

14.1 Software Used 

The Resource Estimate was completed using Micromine 2020 64bit 3d modelling and resource 

estimation software. 

14.2 Input Data Summary 

The input data used for estimation included: 

• Topographic Digital Terrain Model (DTM) sourced from a drone survey of the project area 
generated using photo-orthogrametry with sub 1m resolution.  

• 20 diamond drillholes:  

o Easting   640241 to 641114 mE 

o Northing  4430376 to 4431211 mN 

o Elevation (DTM)  1222.5 to 1302.8 mZ 

o Elevation (Orig)  1229 1297 mZ 

o Azimuth  0° to 305° 

o Inclination  -90° to -60° 

o Max Depth  57.7 to 105 m 

• 615 1 m long multi element assay samples over the same suite of elements 

• 615 bulk density determinations 

• 1377.2 m of geological logging. 

14.3 Data Validation and Preparation 

Micromine software was used to validate the drillhole database. Data checks include checks for 

overlapping and missing intervals, drillhole trace errors, missing survey data, lithology, consistency 

of drillhole lengths in collar and interval files. Checks for out of range values were also made. It 

was noted that different naming conventions for drillholes were used between different sheets in 

the excel database, for example different prefix for drillholes (GERD-001 vs GRD-001). 

Downhole drilling surveys were completed every 30 m and showed little deviation from the collar 

survey, however all surveys for vertical drillholes had a recoded azimuth of 0.000 (North) and dips 
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< -90°. This indicates that some minor deviation of vertical holes occurred, but the direction of 

deviation was not recorded.   

All drill collars were surveyed with non-differential GPS and as such may be subject to errors of up 

to 10m, although more typically 5-3 m. As such the above issues with drillhole survey are 

negligible at this point in time. The drillhole collar elevations were determined from the DTM.  

The database is considered suitable for use in Resources Estimation. 

14.4 Geological Interpretation and Modelling 

Mineralization is hosted in basalt and brecciated basalt, mineralization is interpreted to be sub 

horizontal and in the eastern area (Zone B) can be split into a number of zones based on 

weathering described as follows. 

• Leach Cap – Containing moderate Cu and S concentrations 

• Supergene Zone – Containing elevated Cu and low S Concentrations 

• 2 Hypogene Zones – Containing Cu Sulphide mineralization.  

The Western zone (Zone A) only has hypogene mineralization identified at this point in time, 

although potential exists for supergene mineralization to be present outside of the immediate 

drilling footprint. 

Interpretation of the respective mineralised zones was completed using a combination of S and Cu 

grades, using an approximate 0.5% Cu threshold and geological logging of observed sulphide and 

oxide Cu mineralization. Wireframe solids were generated for each domain and were restricted to 

the DTM. 

Example cross sections for zone A and B are shown in Figure 14.1 and Figure 14.2. 
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Figure 14.1: Example cross section Zone A (West) 

 

Figure 14.2: Example Cross Section Zone B (East) 
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14.5 Geochemical Analysis 

Ternary diagram analysis (Figure 14.3) of Cu, Fe and S which are the mineral forming elements of 

most copper sulphide minerals shows distinct grouping of three material types. A further analysis 

was completed to assess S and Fe budgets to form Chalcopyrite (CuFeS2) (Figure 14.4). White other 

Cu sulphide phases will be present in varying amounts (e.g. Chalcocite (Cu2S) Covellite (CuS) 

Bornite (Cu5FeS4)) Chalcopyrite is likely to be the most common Cu sulphide mineral phase. Also 

note that Fe is present in the host rock forming minerals and as Pyrite (FeS2). This analysis suggests 

that the Supergene zone contains insufficient S to form Chalcopyrite, Cu is most likely present as 

non-sulphide phases (e.g. Malachite) with minor secondary supergene Cu-S phases such as 

Chalcocite, Covellite and Bornite. The East Cap domain has a signature which suggests partially 

oxidized Cu sulphide mineralization, with a mix of Chalcopyrite and Cu oxide mineralization. The 

Hypogene domains have signatures that confirm sufficient S budgets to form Cu sulphides such as 

chalcopyrite, secondary supergene Cu-S phases may also be present.   

 

Figure 14.3: Ternary Plot for Cu Fe S. 
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Figure 14.4: Fe S budget analysis for formation of Chalcopyrite. 
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14.6 Statistical Analysis 

Descriptive statistics for all assays falling within mineral domain wireframes are shown in Table 

14.1, histograms and box-whisker plots are shown in Figure 14.5. The statistics show data has been 

well domained into different sub populations, coefficient of variation values are low in all domains 

with noticeably lower S and higher Cu grades in the supergene oxide domain (East Sup). 

Table 14.1: Cu and S descriptive statistics for assays in wireframe. 

Field Name Key Min Max No of 
Points 

Sum Mean Variance Std Dev COV 

Cu%_Plot ALL 0.01 7.83 555 1053.26 1.90 1.37 1.17 0.62 

S (%) ALL 0.06 27.79 555 4573.92 8.24 39.16 6.26 0.76 

Cu%_Plot West Hype 0.01 3.05 235 365.94 1.56 0.30 0.55 0.35 

S (%) West Hype 1.19 27.79 235 2865.36 12.19 18.41 4.29 0.35 

Cu%_Plot East Cap 0.14 4.14 65 111.52 1.72 0.43 0.65 0.38 

S (%) East Cap 0.39 7.64 65 190.18 2.93 2.43 1.56 0.53 

Cu%_Plot East Sup 0.29 7.83 123 426.74 3.47 1.89 1.38 0.40 

S (%) East Sup 0.06 2.01 123 32.57 0.26 0.09 0.29 1.11 

Cu%_Plot East Hype1 0.10 1.90 104 118.49 1.14 0.15 0.39 0.34 

S (%) East Hype1 0.86 23.89 104 1150.31 11.06 19.88 4.46 0.40 

Cu%_Plot East Hype2 0.44 1.56 28 30.58 1.09 0.13 0.36 0.33 

S (%) East Hype2 1.12 23.81 28 335.51 11.98 23.11 4.81 0.40 
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Figure 14.5: Histograms and Box-Whisker plot for assays in mineralized wireframe domains. 

Cu oxide and Cu sulphide mineralization would require different processing methods with 

different operating costs and anticipated metallurgical performance. In the absence of 

metallurgical testwork and petrographic and mineralogy studies the following observations are 

important in making assumptions relating to mineral processing. It should be noted that 

identification of different Cu-S mineral phases in drill core can be difficult and estimation of model 

percentages of different phases is qualitative.  

14.7 Compositing and top cutting 

Drillhole data was composited to 2 m with a minimum accepted length of 1 m. Composites were 

not allowed to span domain boundaries. Length weighted averaging was used. New coordinates 

were generated for the composite mid-point.  

Analysis of Cu histograms and cumulative frequency curves for the composite data showed no 

significant outlier values and no top cutting was applied. This was also confirmed during grade 

interpolation. Copper descriptive statistics for assays and composites are shown in Table 14.2.  
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Table 14.2: Cu % Statistics for Assays and Composites. 

Key Min Max No of 
Points Sum Mean Variance Std Dev Weighted 

Mean 
Assay Samples Cu% 

ALL 0.01 7.83 555 1053.26 1.90 1.37 1.17 1.90 

East Cap 0.14 4.14 65 111.52 1.72 0.43 0.65 1.72 

East Hype1 0.10 1.90 104 118.49 1.14 0.15 0.39 1.14 

East Hype2 0.44 1.56 28 30.58 1.09 0.13 0.36 1.09 

East Sup 0.29 7.83 123 426.74 3.47 1.89 1.38 3.47 

West Hype 0.01 3.05 235 365.94 1.56 0.30 0.55 1.56 

2 m Composites Cu% 

ALL 0.25 7.16 286 540.30 1.89 1.19 1.09 1.90 

East Cap 0.25 3.17 34 58.85 1.73 0.30 0.55 1.72 

East Hype1 0.32 1.60 53 59.78 1.13 0.12 0.34 1.14 

East Hype2 0.44 1.51 15 15.90 1.06 0.10 0.32 1.09 

East Sup 1.07 7.16 64 220.46 3.44 1.25 1.12 3.47 

West Hype 0.27 2.80 120 185.31 1.54 0.27 0.52 1.56 

 

14.8 Variography 

Due to a relatively small amount of data in each mineral domain variography was conducted on 

the east hype 1 domain only and applied to all domains. Although the West Hypogene domain 

contained more data points overall, few sample pairs were present across strike (approximately E-

W direction). 

Variogram axis were determined by estimating the strike dip and pitch of the mineralization. The 

azimuth and plunge of each axis, with angular tolerance and intervals is shown in Table 14.3 

below. No bandwidth was applied to maximize sample pairs. A nugget value of 0.4 and a total sill 

of 0.116 were applied to single component spherical models with ranges of 110, 100 and 10 m 

(Figure 14.6). 

Table 14.3: Experimental semi variogram parameters. 

Axis Azi° Tolerance° Plunge° Tolerance° Interval 
m 

No of 
intervals. 

Nugget Total 
Sill 

Range 

1 178.9 90 0.1 10 30.3 5 0.4 0.116 110 

2 268.9 90 -9.7 10 31.9 5 0.4 0.116 100 

3 269.5 10 80.3 45 1.9 5 0.4 0.116 10 
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Figure 14.6: Directional Semi Variograms for East Hypogene 1 domain, sample pairs shown as pars and numbers. 

 

14.9 Block Model Estimation 

A Block model was generated and restricted to the mineralization wireframes; the wireframe 

domain codes were written to the block model. The block model had a cell size of 25 mE x 25 mN x 

4 mZ, a minimum sub block size of 2.5 mE x 2.5 mN x 1mZ was applied. Drill spacing is variable and 

the block size is approximately a half to one quarter of the drill spacing in the east zone. In the 

western zone blocks are approximately half to one third of the drill spacing across strike (EW) and 

approximately one firth in the north south direction. 

The block model was interpolated on a domain by domain basis using ordinary kriging and the 

single variogram model described in section 14.8. Block kriging was used with discretization of 10 x 

10 x 4 divisions E x N x Z. Blocks were interpolated at the parent block scale.  

A variable search was written to the block model to aid grade mapping which was generated from 

wireframe contact surfaces using a cell size off 100 m and the unfold trend function in Micromine 

2020. For the western are the base of the mineralized contact was used, in the eastern are the 

base of the supergene domain was used.  
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The data search in the eastern area was 150 x 150 x 20 m and 180 x 180 x 20 m in the west. Both 

ellipsoids used one sector and a maximum number of 16 composites and a maximum of 4 samples 

per drillholes. 

Due to some negative weights being introduced by screening effects negative kriging weights were 

set to zero, experimentation with kriging parameters did not remove the negative weights while 

restricting local conditional bias. 

The above parameters were tested and optimized using Quantitative Kriging Neighbourhood 

Analysis and by inspection of the block model in cross section. 

14.10 Block Model Validation 

The block model was validated on a local and global basis by comparison of input data and the 

block model in 2 dimensions and by comparison of input and output statistics. A comparison of 

statistics shows that mean values are within extremely close limits, the output histograms are 

indicative of smoothing which is to be expected given the sparse data. No estimates of declustered 

means was undertaken at this point in time due to the sparse data spacing. Grade mapping is 

found to be satisfactory with higher and lower grades well preserved (Figure 14.9 and Figure 

14.10).  

Table 14.4: Comparison of 2 m Composite and Block Model Cu% statistics. 

Key Min Max No of 
Points Sum Mean Variance Std Dev Weighted 

Mean 

2 m Composites Cu% 

ALL 0.25 7.16 286 540.30 1.89 1.19 1.09 1.90 

East Cap 0.25 3.17 34 58.85 1.73 0.30 0.55 1.72 

East Hype1 0.32 1.60 53 59.78 1.13 0.12 0.34 1.14 

East Hype2 0.44 1.51 15 15.90 1.06 0.10 0.32 1.09 

East Sup 1.07 7.16 64 220.46 3.44 1.25 1.12 3.47 

West Hype 0.27 2.80 120 185.31 1.54 0.27 0.52 1.56 

Block Model Cu% 

ALL 0.51 4.71 22716 42422.21 1.87 0.76 0.87 1.86 

East Cap 0.99 2.43 5336 9474.08 1.78 0.04 0.20 1.77 

East Hype1 0.77 1.44 5087 5682.07 1.12 0.01 0.10 1.13 

East Hype2 0.89 1.16 1016 1053.56 1.04 0.00 0.06 1.04 

East Sup 2.21 4.71 5448 17929.01 3.29 0.13 0.36 3.33 

West Hype 0.51 2.26 5829 8283.50 1.42 0.07 0.27 1.52 
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Figure 14.7: Composites vs Block Model Histograms 
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Figure 14.8: Composites vs Block Model Histograms cont. 



UMREK Technical Report and Resource Estimation for The AVOD Çorum Copper Project, 
Çorum Province, Turkey 

 
 Page 97 of 132 
 

 

Figure 14.9: Example Block model cross section zone A (West) 

 

Figure 14.10: Example Block model cross section zone B (East) 
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14.11 Grade Tonnage Curves and Tabulations 

The estimated grade tonnage curve for all blocks in the block model are presented in Figure 14.11 

with tabulations presented for each material type in Table 14.5. 

The grade tonnage curve for the current model is fairly insensitive below 1% Cu, should the 

resource be updated with tighter drill spacing and a smaller block size, the sensitivity may 

increase. 

 

Figure 14.11: Grade tonnage curves for all material types 
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Table 14.5: Estimate of rounded grade tonnage estimates. 

Cut-Off Zone Oxidation Volume Tonnes Density Cu[%] Cu[t] 

2 Zone A - West Sulphide 100,000 320,000 3.2 2.1 6,700 

1.8 Zone A - West Sulphide 270,000 860,000 3.2 2 17,000 

1.6 Zone A - West Sulphide 460,000 1,500,000 3.2 1.9 27,000 

1.4 Zone A - West Sulphide 930,000 3,000,000 3.2 1.7 50,000 

1.2 Zone A - West Sulphide 1,200,000 3,900,000 3.2 1.6 62,000 

1 Zone A - West Sulphide 1,400,000 4,500,000 3.2 1.5 69,000 

0.8 Zone A - West Sulphide 1,400,000 4,600,000 3.2 1.5 69,000 

0 Zone A - West Sulphide 1,400,000 4,600,000 3.2 1.5 70,000 

4 Zone B - East Oxide 22,000 57,000 2.7 4.1 2,400 

3 Zone B - East Oxide 460,000 1,200,000 2.7 3.5 43,000 

2 Zone B - East Oxide 620,000 1,600,000 2.7 3.3 55,000 

1 Zone B - East Oxide 620,000 1,600,000 2.7 3.3 55,000 

0 Zone B - East Oxide 620,000 1,600,000 2.7 3.3 55,000 

2 Zone B - East Oxide/Sulphide 29,000 79,000 2.7 2.1 1,700 

1.8 Zone B - East Oxide/Sulphide 120,000 330,000 2.7 1.9 6,300 

1.6 Zone B - East Oxide/Sulphide 200,000 550,000 2.7 1.8 10,000 

1.4 Zone B - East Oxide/Sulphide 230,000 630,000 2.7 1.8 11,000 

1.2 Zone B - East Oxide/Sulphide 240,000 660,000 2.7 1.8 12,000 

0 Zone B - East Oxide/Sulphide 240,000 660,000 2.7 1.8 12,000 

1.4 Zone B - East Sulphide 1,200 3,800 3 1.4 54 

1.2 Zone B - East Sulphide 130,000 380,000 3 1.3 4,800 

1 Zone B - East Sulphide 480,000 1,500,000 3 1.1 17,000 

0.8 Zone B - East Sulphide 560,000 1,700,000 3 1.1 19,000 

0.5 Zone B - East Sulphide 560,000 1,700,000 3 1.1 19,000 

0 Zone B - East Sulphide 560,000 1,700,000 3 1.1 19,000 

4 TOTAL 22,000 57,000 2.7 4.1 2,400 

3 TOTAL 460,000 1,200,000 2.7 3.5 43,000 

2.5 TOTAL 610,000 1,600,000 2.7 3.3 54,000 

2 TOTAL 750,000 2,000,000 2.7 3.1 63,000 

1.8 TOTAL 1,000,000 2,800,000 2.8 2.7 78,000 

1.6 TOTAL 1,300,000 3,700,000 2.9 2.5 92,000 

1.4 TOTAL 1,800,000 5,300,000 3 2.2 120,000 

1.2 TOTAL 2,200,000 6,600,000 3 2 130,000 

1 TOTAL 2,700,000 8,300,000 3 1.8 150,000 

0.8 TOTAL 2,800,000 8,600,000 3 1.8 150,000 

0 TOTAL 2,900,000 8,600,000 3 1.8 160,000 
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14.12 Estimates of Process Recoveries and Operating Costs 

The estimates have been made based on a private database of operations and feasibility studies 

and also on public domain material. Data from a number of sites have been selected and then 

modified as considered appropriate for the material at the Çorum copper project. 

Estimates have been made for the three material types which have been defined- sulphide, oxide 

and mixed. 

Research based assumed inputs to process recoveries and operating costs are considered 

reasonable for the purpose of establishing indicative marginal cut-off grades for the reporting 

Inferred resources which demonstrate potential for future economic extraction. 

14.12.1 Process recoveries 

As no metallurgical testwork has been completed and no data is available for any operations in the 

vicinity high level and conservative estimates have been made for process recoveries. 

Note that for sulphide, the process recovery and concentrate grade are inter-related and depend 

on economic factors and trade-offs. Concentrate grade also depends on the proportions of the 

different copper minerals present. A degree of oxidation is expected in the majority of the 

sulphide mineralization and such a conservative value has been applied. Also note that for oxide, 

there is no knowledge of the acid soluble Cu (CuAS) content only of the total copper content 

(CuTOT). CuTOT is not a reliable predictor of CuAS which is used to predict the acid leachable copper 

content. The mixed material is anticipated to have lower recoveries than fresh sulphide material. 

Estimated process recoveries are shown in Table 14.6. 

Table 14.6: Assumed process recoveries 

Unit Process recovery (%) 
Sulphide 80 

Oxide 50 
Mixed (overall) 50 

Mixed (sulphide) 60 
Mixed (oxide) 40 

 
14.12.2 Operating costs 

The process routes are assumed to be industry standard. Due to the lack of site specific 

information, very high level and conservative estimates of operating costs have been made. 

For sulphide material this process route is crushing, milling, flotation to produce a saleable 

concentrate and conventional tailings disposal. Concentrate will be transported to a third party 

operation for toll smelting and refining to cathode, the cost of which is included in the estimate. 
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For oxide material the process is crushing, milling, tank leach, solvent extraction, electrowinning to 

produce saleable cathode, neutralisation and conventional tailings disposal. The grades and 

quantities suggest that tank leach is preferred to heap leach. The sulphide and oxide components 

of the mixed material will be processed by a combination of the methods outlined for the main 

material types. Allowances have been made for general and administrative costs and 

rehabilitation. Operating costs are estimated as shown in Table 14.7. 

Due to the shallow nature of the deposits open pit mining is assumed.  

Table 14.7: Estimated operating costs 

Material 
Type 

Mining 
USD$/t 

Processing cost 
(USD$/t feed to 

plant) 

Rehabilitation 
USD$/t 

G&A USD$/t 
(Assumed 
$1.5M PA 
and 750 

Ktpa) 

Total 
USD$/t 

Sulphide 2 27 1 2 32 
Oxide 2 22 1 2 27 
Mixed 

(overall) 3 25 1 2 31 

14.13 Economic Cut-Off 

Based on the estimates presented in section 14.13, a breakeven economic cut-off grade was 

determined using a Cu price of USD$5500/t based on the London Metal Exchange December 2022 

contract price as of 27th May 2020. The breakeven cut-off grade calculations are presented in 

Table 14.8. Numbers have been rounded for final selection of cut-off grade. The cut-off grade is 

calculated using the following formula.  

 

 

Table 14.8: Cut-off grade determination 

Material Cu 
USD 
$/t 

Mining 
Recovery 
Factor 

Process 
Recovery 
Factor 

Total 
Recovery 
Factor 

Selling Cost 
Factor (2.5%) 

Total 
Operating 
Cost USD$/t 

Cut-off 
Grade Cu% 

Cut-off 
Grade 
(Rounded) 
Cu% 

Sulphide 5500 0.95 0.8 0.76 0.975 32 0.79 0.8 

Oxide 5500 0.95 0.5 0.475 0.975 27 1.06 1 

Mixed 5500 0.95 0.5 0.475 0.975 31 1.22 1.2 
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14.14 Risk Assessment and Resource Classification 

An assessment of risk and the decision-making process leading to mineral resource classification is 

given in Table 14.9 along with the recommended mitigation to be completed in future work 

programs.  

Table 14.9: Risk Assessment. 

Subject Comments 

Risk 
Rating 
1:Low-
5:High 

Recommended Mitigation 

Database 
Integrity 

Database was found to be without 
significant validation errors, 
although data was transcribed from 
paper to Excel where transcription 
errors may occur. The Excel 
workbook required some 
manipulation to import (e.g. 
different naming conventions for 
collars). 

2 

Future drillholes should be logged 
directly to tabulated software. All 
existing logs should be re checked for 
correctness.  
A relational database should be 
constructed and maintained with built 
in validation checks. 

Survey 

Non differential GPS survey of drill 
collars. Collar location accuracy may 
be >10 m. 
 
Downhole surveys were completed 
every 30 m and generally showed 
little deviation; however azimuths 
and dips were not correctly 
recorded.  
 
Drillhole azimuths make no 
reference to true, magnetic or grid 
north.  

4 

Complete Differential GPS survey of all 
drill collars. Continue DGPS survey of all 
collars moving forward.  
 
Improve downhole survey by recording 
azimuth between 0 and 360 and dip 
between -90 and 0 
 
Record azimuth type and declination 
and date in drillhole database 

DTM DTM is of high accuracy (<1m) 1 

Continue to use current DTM. Where 
earthworks have been completed for 
drill pad preparation, use DGPS 
elevations for collars. Update DTM if 
significant earthworks are completed 
which may be material to the resource 
estimate or further studies.  

Sampling 

Steps have been taken to achieve 
representative samples through 
crushing and splitting. Sampling has 
not been conducted to geological or 
domain boundaries, although this 
may be difficult to see. 

2 

Review sampling boundaries during 
further sampling to ensure samples do 
not span domain boundaries e.g. 
Supergene /Hypogene mineralization.  
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Subject Comments 

Risk 
Rating 
1:Low-
5:High 

Recommended Mitigation 

Quality 
Control 

Ratio of insertion of QC samples is 
good. No issues identified with QC 
results. However only one certified 
reference material was used which 
was sourced from sulphide material. 
Assessment of accuracy of Cu Oxide 
material is therefore not possible.  

3 

Increase the number of certified 
reference materials in use to include a 
Cu oxide CRM at or around oxide 
resource grade.   

Geological 
Interpretation 
and 
Continuity 

The geological interpretation is 
reasonably apparent from the 
current data spacing. Alternative 
interpretations may include steep 
angle feeder zones which may 
impact on tonnage. The current 
geological continuity is largely 
implied but not confirmed. 

3 
Complete infill drilling to confirm 
geological continuity. See below for 
further comments.  

Grade 
continuity 
and data 
spacing 

Data spacing is wide, grade 
continuity is implied but not 
confirmed. A significant portion of 
the resource is extrapolated. 

4 

Complete infill drilling to confirm grade 
continuity. Initially 50 mE x 50 mN 
spacing is recommended with a small 
area of closer spaced (~25 m) drilling, 
approximately 4-5 drillholes. This may 
be achieved with inclined drillholes 
which would also support geological 
interpretation.    

Metallurgy 

No metallurgical test work has been 
completed and metallurgical 
recovery is assumed. The 
metallurgical recovery can seriously 
impact on cut off grade and resource 
tonnages.  
 
No Acid soluble Cu assay tests (only 
total Cu) were completed. 

5 

Complete initial bench scale 
metallurgical study of all material types. 
 
Re analyse all coarse rejects for acid 
soluble Cu    

Overall 
Perceived 
Risk 

The input data is of a reasonably 
high quality, geological and grade 
continuity are implied to be high, 
but this is not confirmed. The 
current data spacing and use of 
non-differential GPS for collar 
surveys both prevent classification 
above Inferred. An Inferred 
classification is warranted and is 
consistent with the perceived risk 
and stage of the project. 

3-4 

All resources are classified as Inferred 
for this study.  
 
Further infill drilling and improved 
survey are key for increasing 
confidence in resources and 
classification, along with initial 
metallurgical testing and other 
recommendations identified above.  

 

  



UMREK Technical Report and Resource Estimation for The AVOD Çorum Copper Project, 
Çorum Province, Turkey 

 
 Page 104 of 132 
 

14.15 Resource Statement 

The total estimated Resources reported in accordance with the UMREK Code 2018 for the Avod 

Çorum Cu deposit have an effective date of 27th May 2020 and are reported as approximately 8.6 

million tonnes at 1.8 % Cu for 150,000 tonnes of Cu metal. All Resources are of the Inferred 

category. A breakdown of the resources is shown in Table 14.10.  

An Inferred Resource is defined by the UMREK code 2018 as follows. 

“An Inferred Mineral Resource is that part of a Mineral Resource for which quantity and grade or 

quality are estimated on the basis of limited geological evidence and sampling. 

Geological evidence is sufficient to imply but not verify geological and grade or quality continuity. 

An Inferred Resource has a lower level of confidence than that applying to an Indicated Mineral 

Resource and must not be converted to a Mineral Reserve. It is reasonably expected that the 

majority of Inferred Mineral Resources could be upgraded to Indicated Mineral Resources with 

continued exploration.” 

Table 14.10: Resource Estimate for the Avod Çorum Cu deposit, Turkey. All resources are Inferred resources. Numbers are 
rounded to reflect the relative accuracy of the estimate and as such discrepancies between individual values and totals 
may be present.   

Zone Oxidation Cut-off 
Grade Volume Tonnes Density Cu grade 

% 
Cu 

Tonnes 
Zone A - 

West Sulphide 0.8 1,400,000 4,600,000 3.2 1.5 69,000 

Zone B - East Oxide 1 620,000 1,600,000 2.7 3.3 55,000 
Zone B - East Mixed 1.2 240,000 660,000 2.7 1.8 12,000 
Zone B - East Sulphide 0.8 560,000 1,700,000 3 1.1 19,000 

TOTAL  2,800,000 8,600,000 3 1.8 150,000 
 
The Mineral Resource Estimates are based on all available exploration drilling data to the end of 

October 2018, metal pricing of USD$5500 per tonne of Cu is based on London Metal Exchange 

December 2022 contract price as of 27th May 2020. The cut off grades were estimated based on 

assumed and estimated operating costs and metallurgical recoveries described in section 14.12 of 

this report. The Mineral Resource Estimate was completed using wireframe restricted block 

models and ordinary kriging.  The resource estimation methodology is described in detail in this 

section, 14, of this technical report.  

In Zone A mineralization ranges from surface to approximately 45 m below surface and ranges 

approximately 260 mN x 245 mE. The model is extrapolated approximately 25 m outside the limits 

of the drilling with a maximum spacing between drill fences (North-South) of approximately 210 
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m. Mineralization ranges in thickness from approximately 8 to 35 m. The Resource is not 

extrapolated beyond the nominal sample spacing. The Resource is open to the north, south, east 

and west, limited exploration has been completed at depth beyond the current resource. 

In Zone B mineralization ranges from surface to approximately 55 m below surface and ranges 

approximately 260 mN x 245 mE. The model is extrapolated approximately 50 m outside the limits 

of the drilling. Mineralized thickness includes coherent zones of approximately 35 m with some 

internal waste which is 2-5 m thick. Some smaller zones of mineralization down to a minimum of 1 

m have been modelled where mineralization is interpreted to pinch. The Resource is not 

extrapolated beyond the nominal sample spacing. The Resource is open to the north, south, east 

and west, limited exploration has been completed at depth beyond the current resource.  

The Resource block models are shown in plan view in 

 

Figure 14.12: Resource Block Models in plan view. 
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15 Mineral Reserve Estimates 

There are currently no mineral reserves defined for the project. 

 

16 Mining Methods 

There are currently no studies on mining methods defined for the project.  It is anticipated open 

pit mining method is most likely due to the shallow, horizontal lentoid like nature of the deposit 

and proximity of deposit at or close to the surface. 

17 Recovery Methods 

There are no studies on recovery methods defined for the project. Based upon current 

understanding of ore mineralogy and comparison with similar deposits it is anticipated acid heap 

leach (oxide/mixed) and froth floatation (mixed/sulphide) are likely process and metal recovery 

methods, followed by refining by smelting. 

18 Project Infrastructure 

There is no additional project infrastructure for the project. 

19 Market Studies and Contracts 

No current market studies have been completed for the project at this time.  

20 Environmental Studies, Permitting and Social or Community 
Impact 

There are no environmental studies for the project. No red flags were identified during the site 

visit.  

21 Capital and Operating Costs 

No Capex or Opex calculations have been completed for the project at this time.  

22 Economic Analysis 

There has been no economic analysis completed for the project at this time.  
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23 Adjacent Properties 

There are no known formal exploration, resource evaluation or mining studies for the immediate 

adjacent licences. 
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24 Other Relevant Data and Information 

BDK and AMS are not aware of any other relevant information for the project. 

  



UMREK Technical Report and Resource Estimation for The AVOD Çorum Copper Project, 
Çorum Province, Turkey 

 
 Page 109 of 132 
 

25 Interpretations and Conclusions 

The Çorum Copper deposit is considered an ophiolite hosted Volcanogenic Massive Sulphide 

(VMS) type deposit. 

Limited exploration work to date within the project has identified two main mineralised areas. 

At Zone A current drilling and confirmed mineralization is restricted to a topographic low, the 

mineralization within this low is interpreted to be the slightly weathered hypogene sulphide zone. 

Moving up slope from the valley (to the east or west) some iron oxidation is visible which may be 

consistent with the leach cap of a partially eroded supergene zone. There is also potential for a 

supergene oxide and secondary supergene sulphide zone to be present.  

In the field at Zone B transitions between supergene and hypogene zones are not well observed, 

however this profile is well defined by drilling and is described in detail in section 14.  

Secondary copper mineralization is seen on the surface as malachite & azurite & bornite & 

chrysocolla stains. Avod geologists reported with DMT geologists the occurrence of native copper 

at the leached-oxide zone boundaries.  

Results of the block model estimations for the mineralised zones using the available data collected 

thus far for the areas are positive and offer potential for development of additional resources and 

reserves within the immediate Zone A and Zone B deposit areas.  Upside exploration potential also 

exists within the wider licence area. 

The current models and estimations for the Çorum deposit are by no means exhaustive. Strike, 

lateral and dip directions remain open and offer potential for the development of additional 

resources. 

26 Recommendations 

Mineral resource estimation, general exploration and development strategy recommendations are 

listed below: 

26.1 Mineral Resource Estimations  

Future upgrade of mineral resources to a higher classification and the identification of additional 

resources at Çorum is not guaranteed.  However, it is reasonable to expect such increases as a 

result of the following work: 
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 Infill and extension drilling in areas of approximately +0.5% Cu mineralisation along strike, 

laterally and down-dip to increase the quantity of resources and improve confidence in 

the model. 

 Accompanying controlled surface trench sampling and logging on drill traverses. 

 Improved Quality Assurance and Quality Control. 

 Understanding the controls and orientation of mineralisation and using this data to create 

3D models 

 Clarification of location and extent of historic underground mining activities and 

production. 

 Collection of further density measurement across all lithologies, material types and grade 

ranges within the mineralised areas and in the surrounding waste rocks. 

 Analysis and re-analysis of samples for acid soluble copper to understand oxide copper 

content. 

 Improved drillhole survey (downhole and DGPS of collars) 

 Further risk mitigation steps are given in section 14.14. 

26.2 General Exploration Recommendations 

General exploration recommendations are listed below: 

 3D software (i.e. Micromine) for the exploration team to assist in drill planning and 

exploration targeting. 

 Increased geological mapping and prospecting over the whole licence area. 

 Extension of geophysical ground surveying with focus on IP and/or electromagnetics (EM). 

 Detailed survey of morphology and production of a digital terrain model covering the area 

of resource and potential mining activities. 

 Mapping, trenching, soil or stream channel sediment sampling to identify anomalous 

zones at surface. 

26.3 Development Strategy Recommendations 

Recommended development strategy: 



UMREK Technical Report and Resource Estimation for The AVOD Çorum Copper Project, 
Çorum Province, Turkey 

 
 Page 111 of 132 
 

 Step out and infill drilling to increase resource tonnages to +10Mt to support initial 

conceptual Scoping Studies and Preliminary Economic Analysis reportable in accordance 

with UMREK and JORC 2012. 

 Preliminary metallurgical test work program on the currently identified three material 

types (Oxide, Mixed, Sulphide). 

 University based mineralogical and petrographical studies (possible student project). 

 Masters student study to improve understanding on deposit characteristics and controls. 

 Update mineral resource estimates. 

 Scoping Study PEA and updated UMREK/JORC 2012 Competent Persons Technical Report 

to determine order of magnitude technical and economic viability for the project 

(Conceptual pit designs, mining inventory, conceptual mining plan, site layouts, market 

studies, preliminary environmental review, conceptual DCF, NPV, IRR). 
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28 Illustrations 

All illustrations are contained with the relevant sections of the report. 
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29 UMREK Table  

Table attached below.
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