
 

 
 
 
 
 

 
Technical Report  

Mineral Resource and Reserve Update  
for the Tabakoto Gold Mine 

Mali 
West Africa 

 
Latitude 12°56’N, Longitude 11°12’W 

 
 
 
 
 

Endeavour Mining Corporation 
c/o Walkers Corporate Limited 
Cayman Corporate Centre, 27 Hospital Road 
George Town, Grand Cayman 
Cayman Islands KY1-9008 
 
 
Effective date: December 31, 2015 
Report date:  March 16, 2016 
 
 
Qualified Persons: 
Adriaan Roux, (Pr.Sci.Nat.), SACNASP 
Gerard de Hert, EuroGeol 
Kevin Harris, CPG 
Michael Alyoshin, CP (Min) MAusIMM 
Vaughan Duke, Pr.Eng., PMP, FSAIMM 
Eugene Puritch, P.Eng. 

 
 





















 Technical Report Mineral Resource and Reserve Update 
for the Tabakoto Gold Mine  

Mali, West Africa 

 1 

1.0 SUMMARY 

The purpose of the following report is to update the mineral resources and mineral reserves currently 
identified on Endeavour Mining Corporation’s (“Endeavour”) Tabakoto, Ségala and Kofi Nord Gold 
Mines, collectively referred to as the Tabakoto Project (“Tabakoto”). The report was prepared for 
Endeavour by Mr. Adriaan Roux, (Pr.Sci.Nat.), SACNASP, Chief Operating Officer for Endeavour, Mr. 
Gerard de Hert, EuroGeol, Vice President of Exploration for Endeavour, Mr. Kevin Harris, CPG, Group 
Resources Manager for Endeavour, Mr. Michael Alyoshin, CP (Min) MAusIMM, Chief Mining Engineer, 
Strategic Projects for Endeavour and Vaughan Duke of Sound Mining, (Mining Engineer Consultant to 
Endeavour). The authors are qualified persons (“QP”) by virtue of their experience, education and 
professional standing relative to the portions of the reports for which they are responsible. 

Tabakoto is located in western Mali, approximately 360km west of the capital, Bamako, and less than 
20km from the border with Senegal. The mine property is centred on latitude 12°56’N and longitude 
11°12’W and is accessed from Bamako by driving 360km on the National highway (RN13) to Kéniéba 
and from there on 15km of all-weather graded dirt road to the mine. Endeavour operates the 
producing Tabakoto gold mine and mill, which re-commenced production in 2009, year-round. 

1.1 OWNERSHIP 

Endeavour owns an 80% interest in the Tabakoto Gold Mine through its 100% owned Malian 
subsidiary, Ségala Mining Corporation S.A. (“Semico”). The Tabakoto Property is within the Kéniéba 
Administrative District and is approximately 15km north of the government administrative center of 
Kéniéba.  

The Ségala exploitation permit, is the result of a consolidation of the Ségala and Tabakoto exploitation 
permits in 2012, covers an area approximately 113km2. The exploitation permit contains the Tabakoto 
NE, Tabakoto NW, Tabakoto South, Dioulafoundou, Ségala Main, Ségala NW, Dar Salam and Djambaye 
II deposits as well as the Moralia prospect.  

Endeavour also owns 100% interest in the Malian company Nevsun Mali Exploration Limited which 
holds the nearby Kofi Nord exploitation permit (52km2). Mines de Kofi S.A. (“MDK”), the mining 
company, has been formed and ownership is currently being negotiated between the Malian 
government and Endeavour. The ownership structure is expected to be 80% held by Endeavour and 
the State will hold 10% free carried and 10% working interest in MDK. The Kofi Nord permit 
encompasses the Kofi C, Kofi A, Kofi B, Betea, Blanaid and A Linear deposits. 

Endeavour currently has all required permits for exploitation of the current mineral resources and 
mineral reserves of Tabakoto and Kofi Nord. 

1.2 HISTORY 

Alluvial gold has been known for some time in the Tabakoto area and western Mali has been the focus 
of exploration programs since the 1960’s. In the early 1980’s the United Nations Development 
Program completed airborne geophysical and geochemistry and geochemical surveys which identified 
anomalies at Tabakoto, Ségala and Kofi Nord. Following the success of the United Nation’s programs, 
Mali became a focus for gold exploration by numerous companies which identified many of the 
deposits being exploited today. 

Nevsun Resources Ltd (“Nevsun”) completed the first Feasibility Study on the Tabakoto and Ségala 
deposits in 2002 and put them into production in 2006. However the project was mired in start-up 
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problems and Nevsun stopped production in 2007 and sold the project to Avion Resources Corp. 
(“Avion”) in 2008. Gold production was re-started in 2009. 

AXMIN Inc. (“AXMIN”) completed the first Mineral Resource Estimates on the mineralization within 
the Kofi property in 2006 and Avion acquired the project in 2010. 

A significant amount of work has been completed, including; soil geochemistry (regional and detailed 
grids), airborne geophysics, ground geophysics, auger geochemistry, and drilling over the Tabakoto 
and Kofi Nord permits which has resulted in the discovery of all the currently identified resources as 
well as a number of targets which remain to be tested. 

1.3 GEOLOGY 

The Tabakoto and Kofi properties are located in the eastern part of the Paleoproterozoic Kédougou-
Kéniéba Inlier. The Inlier represents the westernmost exposure of the Birimian Supergroup (2050–
2200 Ma) of the West African Craton (Lawrence, et. al., 2013). The Kédougou-Kéniéba Inlier is 
bounded on its western margin by the Hercynian Mauritanide Orogenic Belt (Villeneuve, 2008) and is 
unconformably overlain by flat-lying sandstones of the Upper Paleozoic Taoudeni Basin (Wright et. 
al., 1985). 

The Birimian rocks of the Kédougou-Kéniéba Inlier have been subdivided into the western Mako Series 
(granite-greenstone belt), the Dialé-Daléma Series (metasedimentary rocks), the Falémé Series 
(carbonate rich sedimentary rocks) and the eastern Kofi Series (detrital sedimentary rocks) (Lawrence, 
2013). 

The Tabakoto and Kofi deposits occur west of the Senegal-Mali shear zone, which is a major regional-
scale, north-south shear zone associated with transcurrent movement within the Kofi Series. The Kofi 
Series is dominated by sedimentary rocks with bedding that generally trends NNE and dips 60o to 90o 
to the east and is interpreted to represent a fore-arc environment (Lawrence, et. al., 2013). The 
sedimentary sequence consists of shelf carbonates and calcareous clastic rocks to the west, and 
deeper water, turbiditic rocks to the east. 

Mineralization at Tabakoto, Ségala and Kofi is typically associated with disseminated to massive 
sulphides; pyrite, pyrrhotite, arsenopyrite and in rare instances chalcopyrite and sphalerite. The gold 
is either associated with quartz veining or moderate to intense silicification and/or albitization. In 
addition to the silicification, there is evidence of potassic (sericite and biotite), propylitic (chlorite) and 
carbonate (dolomite to ankerite).  

The deposits can be further divided into three broad types as follows: 

 Shear Zone hosted (Ségala and Ségala NW); 

 Fracture and cross structure hosted (Dar Salam, Tabakoto, Dioulafoundou and Kofi C), and; 

 Intrusive hosted (Djambaye II). 

1.4 EXPLORATION 

Geochemical data, used in conjunction with the available geophysical survey and geological mapping, 
has been effective in the delineation of significant gold mineralization targets within the project area. 
Whilst the high order geochemical anomalies have been trenched and drilled, potential exists to 
identify additional gold mineralization either proximal to the currently defined deposits, by additional 
drilling of known mineralized structures both along strike and down dip/plunge, or by follow up 
exploration of lower order geochemical anomalies.  
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Endeavour’s evaluation of the Tabakoto, Ségala and Kofi Nord project areas began in 2013 following 
the acquisition of Avion. The projects were mature at that time and subsequent exploration by 
Endeavour has been heavily focussed on in-fill drill programs, which are described in the following 
section. Surface drilling includes 16 diamond drill-holes (8,020m) and 406 RC drill-holes (34,969m) on 
the Ségala exploitation permit with 41 diamond drill-holes (5,556m) and 860 RC drill-holes (53,412m) 
on the Kofi Nord exploitation permit. 

Exploration has been carried out under the supervision of technically qualified personnel applying 
standard industry approaches. Geochemical data quality has routinely been assessed as part of 
ongoing exploration procedures. All data acquired meets or exceeds industry standards. All 
exploration work has been carried out by, or supervised by technical personnel of the operator (BHP, 
PDRM, Oliver Gold, Nevsun, AXMIN and Avion). 

1.5 DATA 

Only limited sample preparation was done on site and this pertains mainly to the cutting of core 
samples and the splitting of percussion drilling chips with riffle-splitters. All crushing and sample 
pulverization was completed by independent commercial laboratories following standard industry 
practice. The samples of the most recent surface campaigns were submitted to the SGS Laboratory in 
Bamako for gold analyses using the fire-assay method with an atomic-absorption finish. Underground 
exploration samples have been sent to ALS Bamako during 2014 and 2015 with similar assaying 
procedures as SGS Laboratories.  During July, 2015, restricting within the ALS Group of companies has 
the local samples prepped in the Bamako Laboratories, and then shipped to Ouagadougou, Burkina 
Faso for assaying. An auditable chain of custody was established for the sample handling, data 
reporting and database capture. 

The reliability of the gold assay results was based on a well designed and implemented quality 
assurance and quality control protocol that includes the analysis of blind blanks, duplicates and 
certified reference materials.  

The authors believe the current quality systems in place at Tabakoto to monitor the precision and 
accuracy of the sampling and assaying is adequate and that the laboratory returned acceptable results 
for use in resource estimation. 

1.6 MINERAL RESOURCES 

Tabakoto is an operating gold mine. The mineral resource models supporting the current mineral 
reserves estimates for the nine deposits from Tabakoto, Ségala and Kofi have been updated based 
upon additional drill-hole data, re-sampled drill-holes, mine geology interpretations and mine 
production through December 31, 2015.  

All resources herein are in compliance with NI 43-101 and CIM standards. The mineral resource 
estimates for Tabakoto, Ségala, Kofi B, A Linear, and Betea were carried out under the supervision of 
Kevin Harris QP (CPG) Endeavour Group Resource Manager. The mineral resource estimates for Kofi 
A, Kofi C and Blanaid have not changed since the previous technical report and were carried out under 
the supervision of Eugene Puritch, P.Eng., of P&E Mining Consultants Inc. (“P&E”). 

1.6.1 Tabakoto, Ségala, Kofi B, A Linear, and Betea 

The mineral resource estimates carried out under the supervision of Kevin Harris were completed 
using a similar methodology. 
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All underground and surface exploration drill-data is maintained in a Datashed database which is 
maintained on the mine-site server. The underground exploration and development geological 
logging information is entered directly into Logchief and synchronised with the Datashed database. 
Other field data (e.g. sampling sheets, downhole surveys etc.) are entered into excel spreadsheets 
and formatted for Datashed importation. Laboratory assay reports are directly imported into 
Datashed along with all QAQC data and validated by Tabakoto database personnel. The data is then 
validated and merged with the surface drill-hole database into a Surpac drill-hole database. The 
Surpac drill-hole database for Tabakoto and Ségala were updated to include all available RC and DDH 
drill-holes up through December 2015 and verified. 

Mineral resources at Tabakoto have been estimated using the method of inverse distance cubed 
(“ID3”) to interpolate grades into the block models. The interpolation parameters used to update the 
model are based on updated geostatistics from the current interpretations and drilling data. The drill 
holes were composited to intervals within the mineralized zones defined and statistical analysis 
completed to determine the optimum modeling parameters. Composites coded as within the 
mineralized domains were used to estimate gold grade into blocks located within the mineralized 
domain solids. Grade capping was applied for each deposit, no grade estimation was made outside of 
the domain solids. 

Geological, structural and gold grade controls are used to interpret mineralized domain outlines. The 
models estimate resources into blocks with dimensions appropriate to the mining method and 
average drill-hole spacing for each deposit. Continuity of gold grades was characterized by geology, 
drill-holes and mine geology data which provided much better correlation of the ore zones and a 
higher confidence.  

The mineral resource estimates within each block have been classified by using solid wireframe, drill-
hole spacing, and number of samples to flag blocks as Measured, Indicated, and Inferred. Improved 
geological knowledge in terms of level of geologic and structural confidence in the mineralization 
coupled with the increased data density, the continuity of mineralization and the increased reliability 
of the database, have allowed resource to be classified with higher confidence.  

3-D data analysis and interpretations, wire-framing, compositing, exploratory data analysis, variogram 
calculation and modeling, and resource estimation at Tabakoto have been performed using GEOVIA 
Surpac V6.6 software 

Drill-hole data used in the estimation is first validated before interpretation of the ore body is 
undertaken in sectional and/or plan view to define strings which form the basis of the three 
dimensional ore body wire-frame. Interpretation was influenced by the selection of mineralized 
material above 0.5g/t Au sample cut-off grades in the open pit areas and 2.0g/t Au sample cut-off 
grades in the underground areas and approximately two metre minimum width that demonstrated a 
lithological and structural zonal continuity along strike and down dip. Wire-framing is then carried out 
using a combination of automated stitching algorithms and manual triangulation to create an accurate 
three-dimensional representation of the mineralized body. 

In some cases mineralization below cut-offs was included for the purpose of maintaining zonal 
continuity. Smoothing was utilized to remove obvious jogs and dips in the domains and incorporated 
a minor addition of inferred mineralization. This exercise allowed for easier domain creation without 
triangulation errors from solids validation. 
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Drill-hole intercepts within the mineralized body are defined, these intercepts are then used to flag 
the appropriate sections of the drill-hole database tables for compositing purposes. Drill holes assays 
are subsequently composited to allow for grade estimation.  

Once the sample data has been composited, a statistical analysis is undertaken to assist with 
determining estimation search parameters, top-cuts, etc. Variographic analysis of individual domains 
is completed to assist with deriving appropriate search parameters. In the case of smaller populations, 
variography provides only partial guidance as to appropriate estimation parameters. The variography 
is then incorporated with observed geological and geometrical features to determine the most 
appropriate search parameters. 

An empty block model is then created for the area of interest. This model contains attributes set at 
background values for the various elements of interest as well as density, and various estimation 
parameters that are subsequently used to assist in resource categorization. The block sizes used in 
the model are variable and dependent on ore body geometry, minimum mining units, and levels of 
informing data available. 

Grade estimation is undertaken within the empty block model, utilising the created wireframes as 
hard boundaries. Search parameters, deemed appropriate from statistical studies and geological 
interpretations, are utilised when informing the model via interpolation of created down-hole 
composite files. Generally speaking, the ID3 weighting estimation method is considered standard for 
all Tabakoto resource work.  

1.6.2 Kofi A, Kofi C and Blanaid 

The mineral resource estimates carried out under the supervision of Eugene Puritch were completed 
using a similar methodology. 

All drilling data were provided electronically as spreadsheets or text files. The information provided 
included collar coordinates, drill-hole survey data, assay values and lithology intervals. All data are 
expressed in metric units, and grid coordinates are relative to a UTM system. 

Industry standard validation checks were completed on the supplied databases. P&E typically 
validates a mineral resource database by checking for inconsistencies in naming conventions or 
analytical units, duplicate entries, interval, length or distance values less than or equal to zero, blank 
or zero-value assay results, out-of-sequence intervals, intervals or distances greater than the reported 
drill-hole length, inappropriate collar locations, and missing interval and coordinate fields. P&E noted 
no significant validation errors. 

Individual deposit domain boundaries were determined by interpretation of lithology, structure and 
assay grades from visual inspection of drill sections. The domain outlines were influenced by the 
selection of mineralized material above 0.25g/t Au that demonstrated reasonable continuity along 
strike and down dip. Where necessary, mineralized material below this grade was included to 
maintain zonal continuity (Puritch et al, 2013). 

On each section polyline interpretations were extended from drill-hole to drill-hole but not typically 
extended more than fifty metres into untested areas. The interpreted polylines were then combined 
into a true three dimensional representation. 

A saprolite surface was generated by Laplace gridding of logged lithological contacts, and extended 
across the area of interest (Puritch et al, 2013). 
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Length-weighted composites were calculated within the defined mineralization domains, starting at 
the first point of intersection between the drill-hole and the domain intersected, and halting upon 
exit from the domain wireframe. Composites were assigned a domain rock code value based on the 
domain wireframe that the interval midpoint fell within. A nominal grade of 0.001 g/t was used for 
un-sampled intervals. Residual composites less than half the compositing length were discarded. P&E 
generated summary statistics and histograms for the composite samples within the defined domains 
(Puritch et al, 2013). 

Length weighted composites were generated for the drill-hole data that fell within the constraints of 
the above-mentioned domains. These composites were calculated for gold over lengths starting at 
the first point of intersection between assay data hole and hanging wall of the 3-D zonal constraint. 
The compositing process was halted upon exit from the footwall of the aforementioned constraint. 
Un-assayed intervals were set to ½ assay detection limit values. Any composites that were less than 
0.50 metres in length were discarded so as not to introduce any short sample bias in the interpolation 
process. The constrained composite data were transferred to Gemcom extraction files for the grade 
interpolation as X, Y, Z, Au, files (Puritch et al, 2012). 

The presence of high-grade outliers for the composite data was evaluated by a review of composite 
summary statistics, histograms and probability plots for RC drill-holes, diamond drill-holes and 
combined data sets. Outliers were capped at a suitable level. 

Domain-coded, composited sample data were used for continuity analysis. Strike orientations for the 
domains were developed based on the modeled geometry of the mineralization. Dip and dip plane 
orientations were selected using orientations developed from variogram fans, which were assessed 
for geological reasonableness. Conventional and normal-scores experimental semi-variograms 
aligned with the best-fit orientation of the mineralization were then generated. The nugget effect was 
derived from the down-hole experimental semi-variogram, and semi-oriented variogram ranges were 
assessed and iteratively refined for each model. Continuity ranges based on the resulting semi-
variogram models were then generated for each variable by domain and used to define an 
appropriate search and classification strategy.  

Continuity ellipses based on the ranges from the resulting semi-variograms were used as the basis for 
estimation search ranges, distance calculations and mineral resource classification criteria. 

An orthogonal block model was established across the property with the block model limits selected 
so as to cover the extent of the mineralized domains, and with the determined block size reflecting 
the continuity of the mineralization and the drill-hole spacing. The block model consists of separate 
models for estimated grades, rock codes, percent, density and classification attributes. A percent 
block model was used to accurately represent the volume within the constraining domains (Puritch 
et al, 2013). 

A two-pass series of expanding search ellipsoids was used for sample selection, grade estimation and 
classification. Blocks estimated during the first pass were consolidated into a logical grouping in order 
to minimize orphan blocks, and then classified as Indicated. All other blocks were classified as Inferred 
(Puritch et al, 2013).  
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The mineral resources have been reported inside an optimized pit shell. The results from the 
optimized pit shell are used solely for the purpose of reporting mineral resources that have reasonable 
prospects for economic extraction, and the optimization is based on the following economic 
parameters: 

 USD1,540.00/oz Au price (three year trailing average as of April 2013); 

 80-85% recovery; 

 USD2.25 sulphide mining cost; 

 45 degree pit-slopes, and; 

 Cut-off: 0.50 g/t Au. 

1.6.3 Resource Statement 

The most recent resource interpolation for Tabakoto was completed by or for Endeavour, effective 
December 31, 2015. A summary of the interpolated resources at 0.5 g/t and 1.5 g/t cut-off is provided 
in Table 1-1. 

Table 1-1     Tabakoto Mineral Resources as of December 31, 2015 

Deposit 

Mineral Resources (including Reserves) 

Measured Indicated Inferred 

Tonnes Grade Ounces Tonnes Grade Ounces Tonnes Grade Ounces 

kt Au 
g/t 

Ozs kt Au 
g/t 

Ozs kt Au 
g/t 

Ozs 

Underground Resources (1.5g/t Cut-Off) 

Tabakoto NE 223 5.81 41,600 478 3.93 60,500 263 6.12 51,800 
Tabakoto NW 723 4.57 106,000 1,113 4.15 148,000 844 4.97 134,900 

Tabakoto S 440 4.79 67,800 484 5.26 81,900 108 5.32 18,500 

Djambaye II 42 3.69 4,900 482 4.65 72,100 814 4.71 123,200 

Ségala Main 1,969 3.85 243,900 1,361 4.08 178,400 2,915 2.96 277,700 

Ségala West       67 3.21 6,900 464 3.26 48,600 

Ségala NW       115 3.68 13,600 754 3.51 85,000 

Dioulafoundou       155 5.26 26,300 514 6.08 100,500 

Dar Salam       45 3.32 4,800 418 3.64 48,900 

Sub-Total 3,397 4.25 464,200 4,300 4.29 592,500 7,094 3.90 889,100 

Open Pit Resources (0.5g/t Cut-Off) 

Tabakoto NW       945 3.45 104,800 133 2.83 12,100 
Djambaye II 7 2.32 500 53 3.00 5,200 11 2.53 900 

Ségala West       91 2.49 7,300 130 3.73 15,600 

Ségala NW       284 2.36 21,500 209 1.99 13,400 

Dar Salam       126 3.51 14,300 131 2.60 10,900 

Sub-Total 7 2.32 500 1,499 3.18 153,100 613 2.68 52,908 

Betea       1,180 2.44 92,400 143 2.09 9,600 
Kofi A1       10 1.46 500 462 1.77 26,300 

Kofi B 457 2.09 30,700 569 2.18 39,900 11 2.06 700 

Kofi C1       4,141 2.63 350,000 119 1.20 4,600 

Blanaid1       82 2.06 5,400 499 2.32 37,200 

A Linear       498 2.23 35,700 32 2.00 2,000 

Sub-Total 457 2.09 30,700 6,481 2.56 523,900 1,273 1.97 80,400 

Stockpiles  2,400 1.03 79,400             

Total 6,261 2.86 574,800 12,280 3.22 1,269,535 8,981 3.54 1,022,500 
 
1E. Puritch, P.Eng (P&E Mining Consultants Inc.) is the Independent Qualified Person. 
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The mineral reserves have been estimated in accordance with Canadian National Instrument 43-101 
“Standards of Disclosure for Mineral Projects” ("NI 43-101") of August 2011 and “Definition Standards 
for Mineral Resources and Mineral Reserves” adopted by the CIM Council on May 2014. 

1.7 MINERAL RESERVES 

Tabakoto mineral reserve estimates as of December 31, 2015 stated in this report are based on the 
mineral resources reported above. The underground mineral reserve estimates were updated by 
Vaughn Duke, Pr.Eng, PMP, FSAIMM of Sound Mining and the open-pit mineral reserve estimates 
were updated by Endeavour personnel under the supervision of Michael Alyoshin, MAusIMM, CP Min. 

The key modifying parameters upon which the end 2015 mineral reserve estimates were made are 
summarized in Table 1-2. 

Table 1-2    2015 Reserve Key Modifying Parameters 

Applied Modifying Parameters 
Tabakoto 

Underground 
Ségala 

Underground 
Open-Pit 

Gold Price (USD/oz Au) 1,250 1,250 1,150-1,250 

Royalty 6% 6% 3-6% 

Mining cost (USD/t mined) 29.21 32.31 As per SFTP contract 

Mining Dilution 0-25% 0-25% 16-43% 

Mining loss 5% 5% 2-5% 

Pit slopes NA NA 37-50 degrees 

Total Process cost (USD/t milled) 21.65 21.65 18.5-25.5 

Process recovery 93% 93% 93% 

G&A cost (USD/t milled) 9.76 9.76 9.76 

Mining in-situ Au Cut-off Grade 1.7g/t 1.7g/t 1-1.6g/t 

Based on the updated Measured and Indicated mineral resources for the various mineral deposits at 
Tabakoto, the Proven and Probable mineral reserves for the open pit operations, using a gold price of 
USD1,250/oz, as of December 31, 2015 are estimated to be 6.44Mt at a grade of 3.5g/t containing 
725,300oz of gold. This includes 275kt of ROM pad ore stockpile at a grade of 2g/t Au containing 
17,000oz of gold (Table 1-3). 
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Table 1-3     Tabakoto Mineral Reserves as of December 31, 2015 

 
2Vaughn Duke Pr.Eng, PMP, FSAIMM (Sound Mining) is Qualified Person for underground mineral reserves. 
3Michael Alyoshin MAusIMM CP Min (Endeavour) is Qualified Person for open pit mineral reserve. 

This reserve estimate has been estimated and reported in accordance with NI 43-101, “Standards of 
Disclosure for Mineral Projects” of August 2011 and based on CIM “Definition Standards for Mineral 
Resources and Mineral Reserves” adopted by the CIM Council on May 2014. 

1.8 MINING 

Tabakoto mine operations currently consist of two underground operations (Tabakoto and Ségala) 
and open pit (Kofi C) with gravity/CIL processing facilities. During 2015, mining operations at Tabakoto 
concentrated on the Kofi C open-pit, Tabakoto and Ségala underground from which a total of 10.66Mt 
of material were mined to deliver 1.37Mt of ore at an average grade of 3.34g/t Au containing 
147,500oz to the ROM pad.  

The Tabakoto underground deposits are accessed from two portals at the bottom of the Tabakoto 
open pit. The northern portal is used to exploit the northwest-trending zones in the northern half of 
the mine and the southern portal for both the northeast-trending zones and the South zones in the 
southern half of the mine. 

The Ségala Main Zone is accessed by a portal from the side of the Ségala open pit. This zone consists 
of several parallel mineralized structures which run along the length of the ore body. The spacing and 
the thickness of these structures vary. Individual veins, which can be less than a metre thick, are 
grouped into ore zones which can collectively be up to 35m thick. The Ségala Main deposit contains 
the bulk of the currently defined mineralization on the property. 

The mining of the Kofi C deposit entails conventional open pit mining methods with drilling and 
blasting of competent material followed by load and haul. Blasting on the ore zone is mainly on 5m 
benches while for bulk waste the stripping is completed 10m benches. The blasting on the ore is more 

Tonnes Grade Ounces Tonnes Grade Ounces Tonnes Grade Ounces

kt Au g/t Ozs kt Au g/t Ozs kt Au g/t Ozs

Tabakoto 464       4.0         59,900    925       4.1         122,700  1,389   4.1         182,600  

Ségala 1,288   3.3         135,100  1,034   3.6         120,500  2,322   3.4         255,600  

Sub-Total 1,753   3.5         195,000  1,958   3.9         243,200  3,711   3.7        438,200  

Kofi C 974       4.4         138,600  974       4.4         138,600  

Kofi B 263       2.6         22,200    308       2.6         26,100    571       2.6         48,300    

Tabakoto N 271       3.8         32,700    271       3.8         32,700    

A Linear 112       2.4         8,500      112       2.4         8,500      

Betea 452       2.4         34,200    452       2.4         34,200    

Dar Salam 77         3.0         7,300      77         3.0         7,300      

Sub-Total 263       2.6         22,200    2,195   3.5         247,500  2,458   3.4        269,700  

Stockpile 275       2.0         17,000    

Total 2,290 3.19 234,600 4,153 3.68 490,700 6,443 3.50 725,300

Open Pit Reserves3

Deposit

Mineral Reserves

Proven Probable Proven + Probable

Underground Reserves2
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controlled in order to minimize dilution. Excavation of the blasted material is mainly on 2.5m high 
flitches. 

1.9 METALLURGY AND PROCESS PLANT 

The ore deposits of Tabakoto have undergone several metallurgical testwork programs, most recently 
the program conducted by SGS Lakefield in the third quarter of 2013 on the Kofi C, Kofi B and Betea 
deposits. Testing has confirmed the suitability of the ore for processing by CIL, with recoveries 
reported  

In 2010, GENIVAR Limited Partnership of Montreal, was contracted to increase the process plant 
throughput from 2,000 tonnes per day to 4,000 tonnes per day. This project was interrupted by 
political instability but construction recommenced in 2013 after Avion was acquired by Endeavour. 
Final commissioning commenced during March 2013 and the plant was fully commissioned by May 
2013. 

The plant expansion involved the installation of a new 5,000kW SAG mill in closed circuit with the 
existing ball mill. The expansion included improvements in capacity for CIL, refining, elution, 
thickening, gravity circuit, tailings impoundment, fresh water delivery and pumping capacities 
throughout the plant. The gravity circuit was modified to include an Intense Leach Reactor (“ILR”) and 
dedicated electro-winning cells to process the increased volume of gravity recoverable gold.  

The tailings dam facility required expansion due to the additional plant throughput. A new tailings 
dam was constructed and deposition commenced in 2014. Deposition will continue on the new dam 
until it has reached the same height as the current dam. The valley created between the two dams 
will then become available for future slimes deposition. 

1.10 INFRASTRUCTURE 

Project infrastructure includes a 4,000tpd gold ore processing plant, associated tailing storage facility, 
power, water, mine services facilities and site offices. A mine camp is also maintained for residential 
staff with a capacity for 260 employees. 

1.11 MARKET STUDIES AND CONTRACTS 

Gold output from Tabakoto is in the form of doré bars which are shipped to Europe for refining by 
Metalor, the contract refiner. 

A number of operational duties have been contracted out to suppliers, most notably Mine Kale 
(“SFTP”) as the open pit mining and haulage contractor, ALS operates the onsite laboratory and All 
Terrain Services (“ATS”) caters and manages the senior staff camp. 

The various contracts were awarded following a competitive bidding process, prices are within the 
industry range and comparable to other operations in Mali or West Africa. 

1.12 ENVIRONMENTAL AND SOCIAL 

The mine adheres to all Malian laws pertaining to Environmental Management however in the 
absence of an applicable Malian standard, the standards prescribed by the World Bank Guidelines, 
and WHO Standards are also adhered to. Additionally the environmental management 
implementation is ISO 14001 compliant. Management is committed to adhering to the EMS via policy 
and work commitment and is managed by a committee including top management. 
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Environmental monitoring includes dust fallout, water quality, climatic and blasting (noise and 
vibration). Additionally waste management and recycling is performed, fire control, pest control 
(snakes/bees/mosquitoes), and management of wild animals within the mine perimeter. Top soil is 
stockpiled from all operations for later use in rehabilitation, and a comprehensive nursery is 
maintained of indigenous species for re-planting on rehabilitated land.  

In order to ensure that adequate funds will be available to complete mine closure in a responsible and 
environmentally acceptable manner, a mine closure cost estimate has been prepared, and 
rehabilitation cost are budgeted. The estimate serves as a basis for calculating the necessary 
provisions to be allocated to the closure fund during the operational phase of the mine, to ensure 
adequate funds are available for closure activities after mining operations cease. 

Endeavour currently has all required environmental permits for exploitation of the current mineral 
resources and mineral reserves of Tabakoto, Ségala and Kofi Nord. 

Tabakoto Operations has a social team who manage the social relationship between the mine and the 
local population. A strategic communication plan has been formulated and a community grievances 
management procedure established. Contributions to the community are managed by this team in 
conjunction with senior mine management. 

1.13 CAPITAL AND OPERATING COSTS 

Capital cost estimates are based on a combination of the operational historical data and experience 
and also on orders that are in place.  

Capital expenditures estimated for 2016 are limited to MUSD5.31 for new project sustaining capital 
and MUSD0.64 sustaining capital carried forward.  

The 2015 cash operating costs for Tabakoto are presented in Table 1-4 and include all mining, 
treatment and general and administrative costs, which are incurred at the mine site.  

Table 1-4     2015 Cash Operating Costs 

Item Unit Cost  (USD) 

Underground Mining Costs 34.43/t mined 

Open Pit Mining Costs 2.90/t mined 

Open Pit Trucking Costs 7.60/t milled 

Processing Costs 23.34/t milled 

Maintenance Costs 4.95/t milled 

On Site General and Administration Costs 9.76/t milled 

1.14 CONCLUSIONS 

The mineral resources and reserves at the Tabakoto Operations are robust based on current 
economics. There remain sufficient reserves to be economically exploited in the near term and 
extensions to these reserves are adequately indicated through mineral resources and also via 
favourable geology and exploration drill-hole intersections. Sufficient funding is available during 2016 
and beyond to extend the known underground resources at Tabakoto and Ségala underground mines. 
Additionally, alternative high grade underground resources, principally at Dioulafoundou, can be 
converted to reserves in reasonable time frame.  
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Open pit reserves at Kofi C will be replaced by reserves at the Kofi B deposit where mining will 
commence in 2017. The other deposits on the Kofi Property will continue to be evaluated as potential 
contributions to the production schedule for the Tabakoto Operation. There also exists significant 
potential to increase open-pit resources on the Tabakoto and Kofi properties through additional 
systematic exploration.  

Operational risks to the LOM plan are quantified and manageable, and political risk has significantly 
reduced through stability of the government and international assistance. 

In 2015, Tabakoto mine produced 152,185oz at a mine level AISC of USD1067/oz. The 2016 production 
is estimated to be 155,000 to 175,000oz at an AISC estimated in the range of USD920 to USD970/oz 
produced and includes all mining, treatment, general and administrative costs, sustaining capital and 
royalties which are incurred at the mine site. The mine level AISC costs exclude depreciation, 
amortization and corporate general and administrative costs. 

1.15 RECOMMENDATIONS 

Now that the Tabakoto operation has reached a steady state of production after the mill expansion 
project, Semico is to continue to manage costs. Ongoing aggressive exploration programs are required 
to continue to test potential extensions to existing resources, to development of new resources on 
the property, and to convert known resources to mineral reserves.  

Steeper slope angles may be feasible by optimizing the recommended slope designs based on the 
documented geological conditions and actual performance achieved in the field. For example, there 
is the potential for steepening the inter-ramp slopes for the walls of the Kofi C and Kofi B pits within 
the slightly weathered to fresh rock, if the discontinuity sets are not as continuous as assumed at this 
stage of the design. In addition, excellent field performance may warrant increasing design bench face 
angles (Hammah, 2015). 

To attain the recommended pit-slope angles, particularly in the saprolites, it is important for the pit 
areas to be depressurized through dewatering ahead of mining. If dewatering in the saprolites proves 
to be challenging, flatter inter-ramp angles should be considered. It is recommended that piezometers 
be installed near pit rims (particularly in high saprolite slope areas in order to identify the 
requirements to further depressurize slopes (Hammah, 2015). 

Additional recovery and leach testwork for Kofi B, A Linear and Tabakoto North is recommended to 
confirm the mineralogy does not differ from what is currently being treated. 

Significant exploration potential remains untested within the Tabakoto property both on surface and 
underground at Tabakoto, Dioulafoundou and Ségala. Significant resource upside potential is likely to 
be achieved with resultant extensions to the life of the mine. Additionally, resource conversion and 
project evaluation of the other Kofi satellites need to be pursued. 

A phased follow-up exploration program consisting of several components is recommended on the 
Ségala and Kofi Nord exploitation permits. This program is designed to maximize the opportunity to 
discover new zones of gold mineralization and to expand the potential of the known deposits for the 
minimum exploration expenditures in the shortest time frame. The total exploration budget to 
complete all of the required work is estimated to be USD5.1M in 2016. 

With the accumulation of additional data, priorities among the anomalies will change and, in keeping 
with good exploration practice, the emphasis will be placed on the best of the emerging targets. 
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The planned exploration program at Tabakoto/Ségala will focus on underground potential for 
replacing depleted ounces and when possible extending the LoM. Proposed work at Ségala includes 
11,000m for converting Inferred mineral resources to Indicated and 5,000m for exploration, which 
will mainly add, Inferred mineral resources. At Tabakoto, underground drilling will focus on the main 
zones, which could potentially be mineable, a total of 19,000m will be allocated to resource 
conversion and 17,700m is allocated to add Inferred mineral resources. Planned exploration at Kofi 
Nord, which includes 10,000m of RC drilling is intended to develop Inferred mineral resources. 

The principle objective is to increase mineral resources and reserves in order to extend the Tabakoto 
mine life.  
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2.0 INTRODUCTION AND TERMS OF REFERENCE 

Endeavour Mining Corporation owns an 80% interest in the Tabakoto Gold Mine through its 100% 
owned Malian subsidiary, Semico and the Kofi Nord Gold Mine owned by Malian subsidiary, MDK, 
both located in western Mali, West Africa. For the purpose of this report the two mines are collectively 
referred to as the Tabakoto Project. 

The purpose of this report is to update the mineral resources and reserves currently identified on 
Tabakoto. 

This report was prepared for Endeavour by Mr. Adriaan Roux, (Pr.Sci.Nat.), SACNASP, Chief Operating 
Officer for Endeavour, Mr. Gerard de Hert, EuroGeol, Vice President of Geology for Endeavour, Mr. 
Kevin Harris, CPG, Group Resources Manager for Endeavour, Mr. Michael Alyoshin, CP (Min) 
MAusIMM, Chief Mining Engineer, Strategic Projects for Endeavour, Vaughan Duke, Pr.Eng, PMP, 
FSAIMM (Sound Mining Solution Pty Ltd) and Eugene Puritch, P.Eng. (P&E Mining Consultants Inc.). 
The authors are qualified persons (“QP”) by virtue of their experience, education and professional 
standing relative to the portions of the reports for which they are responsible. The QP professional 
designations and sections of the report that they are responsible for are listed in Table 2-1. The 
individual QP certificates are provided at the end of this report. None of the authors are independent 
of Endeavour. 

Table 2-1     List of Authors, Professional Designations and Report Sections 

Author Designation Sections Site Visits 

Adriaan Roux 
(Pr.Sci.Nat.), 
SACNASP 

1, 13, 17-22, 
25 

Numerous visits between 2012 and 2015, 
most recently September 30, 2015  

Gerard de Hert EuroGeol 1-12, 23-27 
Numerous visits between 2012 and 2015, 
most recently January 12 to 18, 2015 

Kevin Harris CPG 
1, 14.0-14.1, 
14.5-14.7, 
25 

Numerous visits between 2011 and 2015, 
most recently April 27 to May 1, 2015 

Michael Alyoshin 
CP (Min) 
MAusIMM 

15.2, 15.3, 
16.2, 25 

Numerous visits between 2012 and 2015, 
most recently May 5 to 10, 2015  

Vaughan Duke (Pr.Eng.) ECSA 15.1, 16.1 January 13 to 17, 2014. 

Eugene Puritch P.Eng. 14.2-14.4 February 11 to 15, 2013 

The main sources of information and data contained in this report or used in its preparation include: 

 Tabakoto Gold Mine, Mali, NI 43-101 Technical Report, dated March 2014, prepared by 
Endeavour Mining; 

 Independent Technical Report for the Kofi Nord Permit, Mali, West Africa, dated 2013, 
prepared by P&E Consulting; 

 Tabakoto, Ségala and Kofi Nord production data; and 

 Results of exploration drilling completed on the Tabakoto, Ségala and Kofi Nord Permits. 

A complete list of references is provided in Section 27. 
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A full listing of abbreviations used in this report is provided in Table 2-2 below. 

Table 2-2     List of Abbreviations 

Abbreviation Description Abbreviation Description 

USD US dollars M Million 
a Years m Metres 
Au Gold cfa African Financial Community Franc 
bcm Bulk cubic metres MIK Multiple indicator kriging 
CD Canadian dollars mm Millimetre 
cm Centimetre N (Y) Northing 
E (X) Easting OK Ordinary Kriging 
G Billion oz Troy ounce 
g Gram ppb Parts per billion 
g/t Grams per tonne of gold ppm Parts per million 
ha Hectare QA Quality assurance 
ID Inverse distance QC Quality control 
JV Joint venture RAB Rotary air blast 
k Thousand RC Reverse-circulation 
kg Kilogram RQD Rock quality designation 
km Kilometre SG Specific gravity 
km2 Square kilometre T Tons 
LOM Life of Mine t Metric tonnes 

The coordinate system used on most maps included in this report is Universal Transverse Mercator 
(“UTM”), WGS 84 datum in zone 30N. 

3.0 RELIANCE ON OTHER EXPERTS 

The authors of this report have relied on experts within Endeavour for the information on legal title, 
permitting, geotechnical, environmental and social issues associated with the Tabakoto Gold Mine.  

An update of the title and permit information was prepared by the Endeavour Mali Land Department. 
Copies of the mine permit documents are held in Endeavour’s Bamako office and at the Tabakoto 
Mine. The permits were issued by the Mines Ministry of Mali. The authors of this report have verified 
the legality of these permits or any underlying agreement(s) that may exist concerning the permits or 
other agreement(s) between third parties, through the Endeavour Mining Legal Department and the 
documents provided by the Malian authorities. 

The Tabakoto Mine Environmental Monitoring Program is ISO 14001 compliant. Ongoing 
environmental monitoring and reporting is conducted by Dieudonne Dembele (Endeavour, Tabakoto 
Mine, Social and Environmental Manager). 

Social and human resource activities are the responsibility of Salime Sangare (Endeavour, Tabakoto 
Mine, Human Resources and Community Relations Manager).  



 Technical Report Mineral Resource and Reserve Update 
for the Tabakoto Gold Mine  

Mali, West Africa 

 16 

4.0 PROPERTY DESCRIPTION AND LOCATION 

The Tabakoto property is centred on latitude 12°56’N and longitude 11°12’W and consists of two 
exploitation permits, Ségala and Kofi Nord, as well as four exploration permits in western Mali, West 
Africa. The mine is located in the south-west corner of Mali, approximately 360km west of Bamako, 
the capital, and less than 20km from the border with Senegal (Figure 4-1). The Ségala exploitation 
permit covers an area of 113km2 while the area of the Kofi Nord exploitation permit totals 52km2. 

Figure 4-1     Location Map of the Tabakoto Property 

 

The properties lay within the Kéniéba Administrative District, and approximately 15km north of the 
government administrative center of Kéniéba.  

The Ségala exploitation permit held in the name of Semico contains the Tabakoto NE, Tabakoto NW, 
Tabakoto South, Dioulafoundou, Ségala Main, Ségala NW, Dar Salam and Djambaye II deposits (Figure 
4-2). The Kofi Nord exploitation permit, which contains the Kofi C, Kofi A, Kofi B, Betea, Blanaid and A 
Linear deposits, was granted to MDK in 2014. 
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Figure 4-2     Mineral License Perimeters 

 

Table 4-1 lists the co-ordinates for the concession outlines of the Tabakoto exploitation permits. 



 Technical Report Mineral Resource and Reserve Update 
for the Tabakoto Gold Mine  

Mali, West Africa 

 18 

Table 4-1    Geographic Coordinates of the Tabakoto Exploitation Permits 

Permit Point Latitude Longitude Permit Point Latitude Longitude 

Ségala 

A 12° 54' 17" N 11° 15' 32" W 

Kofi Nord 

A 13 ° 13 ' 10" 11 ° 23 ' 46" 

B 12° 57' 20" N 11° 15' 32" W B 13 ° 13 ' 10" 11 ° 21 ' 51" 

C 12° 57' 20" N 11° 13' 46" W C 13 ° 15 ' 21" 11 ° 21 ' 51" 

D 13° 00' 00" N 11° 13' 46" W D 13 ° 15 ' 21" 11 ° 21 ' 15" 

E 13° 00' 00" N 11° 12' 00" W E 13 ° 10 ' 36" 11 ° 21 ' 15" 

F 12° 59' 30" N 11° 12' 00" W F 13 ° 10 ' 36" 11 ° 18 ' 52" 

G 12° 59' 30" N 11° 10' 00" W G 13 ° 13 ' 57" 11 ° 18 ' 52" 

H 12° 58' 42" N 11° 10' 00" W H 13 ° 13 ' 57" 11 ° 18 ' 10" 

I 12° 58' 42" N 11° 11' 00" W I 13 ° 12 ' 33" 11 ° 18 ' 10" 

J 12° 57' 20" N 11° 11' 00" W J 13 ° 12 ' 33" 11 ° 18 ' 38" 

K 12° 57' 20" N 11° 10' 00" W K 13 ° 10 ' 35" 11 ° 18 ' 38" 

L 12° 54' 17" N 11° 10' 00" W L 13 ° 10 ' 35" 11 ° 17 ' 28" 

M 12° 54' 17" N 11° 11' 29" W M 13 ° 7 ' 44" 11 ° 17 ' 28" 

N 12° 54' 00" N 11° 11' 29" W N 13 ° 7 ' 44" 11 ° 17 ' 52" 

O 12° 54' 00" N 11° 14' 36" W O 13 ° 3 ' 29" 11 ° 17 ' 52" 

P 12° 50' 33" N 11° 14' 36" W P 13 ° 3 ' 29" 11 ° 16 ' 45" 

 

Q 13 ° 2 ' 13" 11 ° 16 ' 45" 

R 13 ° 2 ' 13" 11 ° 17 ' 20" 

S 13 ° 3 ' 14" 11 ° 17 ' 20" 

T 13 ° 3 ' 14" 11 ° 17 ' 60" 

U 13 ° 9 ' 59" 11 ° 17 ' 60" 

V 13 ° 9 ' 59" 11 ° 23 ' 46" 

4.1 MINERAL TENURE 

Nevsun Resources Ltd. (“Nevsun”) entered into a series of agreements between October 1993 and 
March 1999 with Mr. Charles Samake to acquire a 100% interest in the Tabakoto West concession. 
Under this agreement, Mr. Samake was entitled to annual payments of USD75,000 per year until a 
net smelter return royalty becomes payable at 1%. Mr. Samake also retained a 5% net profits interest. 
The royalty and net profits arrangements were restricted to the Tabakoto West concession, that was 
outside of Nevsun’s then current mine plan. Nevsun entered into a series of agreements from June 
1995 to May 2002 with El Hadj Lamine Dabo to acquire a 100% interest in the Tabakoto East 
concession. Nevsun paid a total of USD679,000 to Dabo in cash and shares of Nevsun in connection 
with this acquisition. Between October 1997 and November 2002 Nevsun entered into a series of 
agreements with Le Groupement d’Intérêt Economique des Orpailleurs de Dioulafoundou to acquire 
a 100% interest in the Dioulafoundou concession for approximately USD305,000 cash and “in-kind”. 

After submission of Pre-feasibility and Environmental Impact Studies the Government of Mali granted 
a mining permit for the Tabakoto (Samake and Dabo) concessions. In May 2000, Nevsun formed 
Tambaoura Mining Company S.A. (“Tamico”), a Malian exploitation company in partnership with the 
Government of Mali (20%). In 2001, the adjoining Dioulafoundou concession was added to the 
Tabakoto mining permit (Decree 99/246/PM-RM) and in 2002 Koutila, Fougala and Dioulafoundou 
were also added (Decree 99/246/PM-RM). The expanded Tabakoto mining permit comprised 
approximately 60km2 at this time. Ownership of Tamico was 80% Nevsun, 20% Republic of Mali. 
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CMC (WA) acquired the exploration rights to Ségala and Dar Salam for Malian operators. In December 
1997 CMC (WA) obtained the exploitation permit for these properties (Decree number 97-398/PN-
RM). Semico was created on October 8, 1999 for the construction and operation of these properties 
and the property was transferred (Decree 00- 009/PM_RM). The shareholders of Semico at that time 
were CMC (WA), Republic of Mali and Amadou Touré. 

On December 23, 1999, by decree 416/PM-RM, CMC sold all its interest to SEMAFO/Managem. A 
partnership was then created between SEMAFO/Managem and Nevsun. On July 24, 2002 Nevsun 
acquired all the rights to this permit from Semafo/Managem and Amadou Touré. Details of the 
purchase are not known. Ownership of Semico was 80% Nevsun, 20% Republic of Mali. An 
administrative representative of Tamico advised that all historical acquisition agreements had been 
fulfilled.  

On March 24, 2008, Avion Resources Corp. (“Avion”) entered into a binding share purchase agreement 
with subsidiaries of Nevsun to acquire its 80% interest in the Tabakoto and Ségala Properties. Avion 
agreed to pay USD20 million plus a 1.0% net smelter return royalty on future production. The 
transaction closed on May 20, 2008, subject to a number of conditions, including financing and 
regulatory approval of the TSX Venture Exchange. Subsequent to the transaction closing, Avion 
bought out the net smelter return royalty for USD2.0 million in November 2010. 

Endeavour acquired Avion in 2012 and thereby acquired all operating subsidiaries of Avion including 
ownership of the properties that comprise the Tabakoto Gold Mine. 

Endeavour owns an 80% interest in the Tabakoto Gold Mine through its 100% owned Malian 
subsidiary, Ségala Mining Corporation S.A. (“Semico”). The Tabakoto Property is within the Kéniéba 
Administrative District and is approximately 15km north of the government administrative center of 
Kéniéba.  

The Ségala exploitation permit, is the result of a consolidation of the Ségala and Tabakoto exploitation 
permits in 2012. The exploitation permit contains the Tabakoto NE, Tabakoto NW, Tabakoto South, 
Dioulafoundou, Ségala Main, Ségala NW, Dar Salam and Djambaye II deposits as well as the Moralia 
prospect.  

The Kofi Nord exploration permit was a joint-venture between Nevsun Mali Exploration SA (“Nevsun 
Mali”) and Société Financière et d’Exploration de l’Or au Mali (“SOFOM”). Nevsun Mali had been a 
wholly owned subsidiary of Avion and was transferred to Endeavour at the time of purchase. On 19 
December, 2014 Nevsun Mali purchased from SOFOM the 6.25% interest it held in the Kofi Nord joint-
venture for USD1.9 million. Prior to this purchase, Nevsun Mali held a 93.5% interest in the property. 
Upon conclusion of this purchase the joint-venture was terminated. 

Endeavour was granted an exceptional 18-month permit extension for Kofi Nord on May 24, 2012, for 
which there had already been two previous licence renewals. The permit was valid until November 
23, 2013 and, 60 days prior to this expiration date, the Company submitted a mining permit request 
to the Ministry of Mines and Energy which was approved on July 13, 2014. 

Nevsun Mali, a Malian company 100% owned by Endeavour, currently holds the Kofi Nord exploitation 
permit. Ownership is currently being negotiated between the Malian government and Endeavour for 
MDK, the mining company formed to exploit the Kofi deposits. The ownership structure is expected 
to be 80% held by Endeavour and the State will hold 10% free carried and 10% working interest in 
MDK. The Kofi Nord exploitation permit encompasses the Kofi C, Kofi A, Kofi B, Betea, Blanaid and A 
Linear deposits. 
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The current reported resource and reserve areas within the Ségala and Kofi Nord exploitation permits 
are located with the relative location of existing mine infrastructure in Figure 4-3.  

Figure 4-3     Ségala and Kofi Nord Exploitation Permits, Open Pits, Mine Infrastructure, Mineral 
Resource and Reserve Areas 

 

Endeavour currently has all required permits for exploitation of the current mineral resources and 
mineral reserves of Tabakoto, Ségala and Kofi Nord. 
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4.2 ROYALTIES AND OTHER AGREEMENTS 

There are no royalties or other production agreements on the properties that comprise the Tabakoto 
property other than the mining royalty payable to the government on the value of production which 
is 3% and also a Value Added Tax of 3%. 

4.3 MINING RIGHTS IN MALI 

The 2012 Mining Code and related 2012 Decrees are in force and have superseded the 1999 Mining 
Code and related 1999 Decrees however; some aspects are still governed by the 1999 mining 
legislation for existing titles. All new mineral titles issued after February 2012 are governed by the 
2012 Mining Code and related 2012 Decrees. 

The State owns all the mineral rights, and the Mines Minister has the final responsibility for the 
administration of mining activity, although the Minister is assisted and delegates certain powers to 
the Direction Nationale de la Géologie et des Mines (“DNGM”).  

Mineral titles do not include any rights over the use of the soil. If the surface owner refuses the 
authorisation to conduct exploration or other mining activities to a permit holder, such authorisation 
can be legally enforced through payment of adequate compensation. If the normal use of the land 
becomes impossible due to the exploration or mining activities, the surface owners could force the 
holder of the mineral permit to acquire the property. 

The analysis of the samples should be conducted in Mali, unless the holder of a mineral title obtains 
the authorisation of the Director of Mines to submit the samples to another country for analyses.  

Foreign exploration companies are required to enter into a founding agreement, referred to as a 
“Convention d’Établissement,” with the Malian government, prior to commencement of any 
exploration or mining. This agreement, negotiated between the parties, comprehensively fixes all of 
the conditions that will apply to exploration and, in the event of a discovery, exploitation periods. The 
conditions include work obligations, reporting, taxes, duties, duty-free arrangements, state equity 
participation, etc.  

In cases where an economically viable deposit has been discovered, the holder of a Mining License is 
required to create a Malian corporation whereby the Government of Mali is granted a 10% free 
carried interest. The Malian government also reserves the right to purchase a further 10% 
participating interest in the project. 

Fiscal conditions are set out in the “Convention d’Établissement” which allows for repatriation of 
capital and dividends. Mining ventures are generally free of corporate tax for the first five years of 
production. Thereafter, the tax rate is 35% or less when profit is reinvested in Mali. A depletion 
allowance can be negotiated up to 27.5%. All equipment for the project can be imported duty free 
during the exploration period and for the first three years of the exploitation period. The mining 
royalty payable to the government on the value of production is 3% and there is a Value Added or 
Service Tax of 3%. 
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5.0 ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, INFRASTRUCTURE AND PHYSIOGRAPHY 

5.1 ACCESSIBILITY 

The Tabakoto and Kofi properties are located in the southwest corner of the Republic of Mali, 
approximately 360 kilometres (direct) west of the capital city of Bamako, adjacent to the border with 
Sénégal. Mali is a land-locked country in the northwest corner of Africa, bordered to the north by the 
Sahara Desert and by the countries of Sénégal, Mauritania, Algeria, Burkina Faso, Niger, Cote D’Ivoire 
and Guinea. 

Mali has one international airport, at Bamako, with daily flights to and from Europe (Air France) and 
other capital cities in West Africa (Air Algérie, Air Cote d’Ivoire, Air Sénégal, Royal Air Maroc and Air 
Burkina).  

Air access to the Tabakoto Mine is possible by charter aircraft from Bamako to the airstrip at Kéniéba. 
The flight from Bamako to Kéniéba is approximately one hour. There are no scheduled flights into this 
approximately 1,600 metre long laterite airstrip. The relatively short runway length restricts takeoff 
weight. A charter company based in Bamako, staffed by International pilots, has three Beechcraft King 
Air planes available.  

The Tabakoto area can be accessed on a new road from Bamako, a distance of approximately 500 
kilometres and the trip to Bamako takes from 4.5 to 5 hours. (Figure 5-1).  

Figure 5-1     Road Access 

 

All-season haul roads have been built to provide access and haulage to the pits and underground 
operations. A network of bush roads provides vehicle access to the more remote areas of the 
properties during the dry season while some portions are not easily accessible during the wet seasons 
due to the inundation of the roads and a lack of bridges over seasonal water courses. 
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5.2 CLIMATE 

The Tabakoto climate is subtropical to arid: hot and dry from February to June; rainy and humid 
between the months of June to October, and, relatively cool and dry between the months of 
November to January. Considerable variation in climate exists across the country, particularly north, 
closer to the Sahara. 

Locally, the climate in the Kéniéba District is subtropical with only two seasons, a rainy season from 
June to October and a dry season from November to May. The average temperature range in western 
Mali is between 18°C and 43°C. During the hottest portion of the summer months, temperatures vary 
between 25°C and 43°C. In the winter months of December and January, the temperature ranges 
between 18°C and 35°C. The wet season generally moderates the average temperature. 

Precipitation data recorded at Kayes, approximately 175km north of Tabakoto, indicate that the wet 
season commences in June and subsides in October. Average annual rainfall is estimated at between 
750 and 1200mm/year. Average monthly precipitations vary between 0mm from December to April 
up to 242mm in August. However, rains are often spotty (heavy in some areas and light only a few 
kilometres away) and torrential, producing severe soil erosion which leads to desertification. 

Mining and milling operations at Tabakoto are conducted year-round. 

The average wind speeds in western Mali range from 6 to 12km/hr. The prevailing winds are the trades 
that change direction between the wet and dry seasons. During the wet season they generally blow 
from the west-southwest to east-northeast, and in the dry season they blow from the east-northeast 
to west-southwest. The dry winds known, as the Harmattan, will frequently blow high level sand/dust 
off the Sahara over much of West Africa. 

5.3 LOCAL RESOURCES AND INFRASTRUCTURE 

The population of Mali is estimated to be in excess of 17 million people (July 2015 est.) comprised of 
the following principal ethnic groups: Mande (50%), Peul (17%), Voltaic (12%), Songhai (6%) and 
Tuareg (10%). With a per capita GDP of USD1,700 (2014 est.), Mali is among the poorest countries in 
the world. Malians experience the daily hardships associated with life in a harsh semi-desert 
environment. Life expectancy at birth is 55 years and the adult literacy rate is 39% (CIA – The World 
Factbook). There are however a surprising number of human resources and services available to 
mining companies exploring for gold in this country. 

Mining, particularly gold mining has become a key industry which has attracted significant foreign 
investment, generated high levels of employment outside of the capital city of Bamako and has 
assisted with development of new infrastructure projects. Annual gold production was approximately 
1.6 million ounces in 2014 (World Gold Council). Over a 10 year period, Mali has become Africa’s third 
largest gold producer after South Africa and Ghana. 

Mali’s total annual power generation is close to 1 billion kWh (2012 est., CIA–The World Factbook), 
with an even split of power being generated from fossil fuels and hydroelectric sources. The national 
electrical grid is not easily accessible from Tabakoto and there is insufficient capacity to supply the 
mine site, hence the use of a seven MWh diesel generator power-plant located near the process plant 
to supply power to the operation. 

There is no landline telephone service to the area, but there is adequate cell service for the mine. A 
satellite system providing access to internet and voice communications has been installed for the 
plant and administration offices. 
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Water supply to the processing plant is primarily sourced from the Falémé River, and is supplemented 
by recycled water from the tailings dam and from water stored in historic open pits – Dioulafoundou 
and Tabakoto South. 

Facilities and infrastructure at Tabakoto (Figure 5-2) consists of: 

 One open pit operated during 2015 (Kofi Nord), two underground mines (Tabakoto and 
Ségala), three waste rock dumps and a fleet of mobile mining equipment; 

 Mining workshops with internal offices, change house, wash bay, refueling station 
(external contract), tire change (external contract), and explosives storage at Tabakoto, 
Ségala and Kofi Nord operations; 

 Potable water piped from the process plant; 

 A 4,000tpd gold ore processing plant and associated tailing storage facility; 

 Maintenance shop and warehouse; 

 An assay laboratory; 

 Administration buildings; 

 A medical clinic; 

 A diesel generating station for site electrical power; 

 A camp complete with kitchen and catering facilities for 260 people; and 

 Security building and personnel. 
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Figure 5-2     Tabakoto Site Infrastructure 

 

The tailings storage facility (“TSF”) was located considering the general topography, water course 
locations, the required size of the TSF based on capacity requirements and the general geology of the 
site. The TSF walls are built up by creating paddocks (decant cells) which are filled with tailings 
material, allowed to dewater and settle. Fresh Tailings material is then diverted to the next paddock 
and the paddock is then allowed to dry. The dried tailings are used to build the next decant cell. 

Surface rights are sufficient for all current mining and milling operations, exploration activities, and 
for all required mine facilities. 

5.4 PHYSIOGRAPHY 

The Kéniéba district is at an elevation of 120 m above sea level. Low rolling peneplained plateaus cut 
by moderately well-developed drainage systems cover most of the property. 

Rising above the plateaus in some areas are long ridges capped by hard ferruginous laterite crusts 
(cuirrasse) that extend for several kilometres. Immediately to the east of the property there is the 
prominent, west-facing Tambaoura escarpment formed by sandstone cliffs which rise to over 350 m 
elevation. 
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The district of Kéniéba is largely vegetated by tall grass and wooded savannah. Abundant seasonal 
streams traverse the area and flow southward into the Doundi River and then westward into the 
Falémé River that forms the Mali-Sénégal border. 

Land use consists of subsistence farming and grazing of domestic animals. Crops usually consist of 
maze, millet, rice, peanuts and melons. Stands of mango trees are present, particularly in lower lying 
areas near perennial watercourses. Domestic animals consisting of sheep, goats or cattle graze the 
largely grass covered areas. 

6.0 HISTORY 

6.1 EXPLORATION HISTORY 

Local villagers reported that the original Tabakoto deposit was located by villagers in the early 1950’s. 
M. Keita of the DNGM recounts that the deposit was worked by the Sissoko family even earlier in the 
1940’s (Rivera et al., 2009). At that time, the site was apparently a small scale alluvial mining site with 
no formal reporting. 

From 1962 to 1969, the Malian state company named SONAREM had near monopoly of prospecting 
and exploration in the country, with a focus on alluvial gold occurrences. SONAREM exploration was 
funded and technically assisted by Soviets.  

Between 1970 and 1980, the Mali Gold Syndicate, a collaboration between the Malian and French 
Governments, identified 30 gold anomalies from soil geochemistry which included Tabakoto, Ségala 
and the Loulo deposits. 

In the early 1980’s the United Nations Development Program financed a geological prospecting 
program in Mali. The focus of this work was airborne geophysical surveys, surface geochemistry and 
pioneering work on the use of low level geochemical techniques in lateritic terrains was completed. 
BHP auger drilling of geochemical anomalies identified during this work led to the discovery of the 
Syama Gold Mine, an 8-10 Moz gold deposit, in the southeastern corner of Mali, currently operated 
by Resolute Mining Ltd.  

Following the success of the United Nation’s programs, Mali became a focus for gold exploration by 
numerous companies, the work relevant to the Tabakoto project is summarized in Table 6-1. 

Table 6-1    Exploration Activity in the Tabakoto and Kofi Areas 

Year Company Area Work Completed Result 

1980-
1990 

Geufest (Soviet) Regional 
Auger drilling to evaluate alluvial and in-
situ gold targets 

  

Victory 
Exploration 

Regional 
Test gold mining and processing of 
alluvial material 

  

Klockner (EDF) Regional 
Geological mapping, regional soil 
geochemistry and airphoto 
interpretation 

Discovered Sadiola Hill deposit 

PDRM Ségala Geophysical surveys conducted   

BHP Minerals Regional 
Regional geochemical surveys north and 
east of Ségala/Tabakoto 

Defined Loulo deposit 

Geonex Aerodat Regional 
Airborne magnetic surveys over portions 
of the Kedougou Inlier 

  

CMC (WA) Ségala 
Four DD holes (942m) and VLF-
EM/Magnetic ground surveys 

Identified economically 
significant gold mineralization 

1994 PDRM Regional 
Regional geochemical surveys, 13 DD 
holes (1,742m), IP and VLF-EM/magnetic 
surveys 

Identified anomalies at 
Tabakoto 
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Year Company Area Work Completed Result 
BHP Minerals Kofi Airborne magnetic and in-fill soil surveys   

1995 PDRM Tabakoto 
Gradient array IP survey, 151 DD holes 
(42,624m) and 36 RC holes (2,241m) 

Identified gold mineralization 
at Tabakoto 

1996 

Oliver Gold Ségala 46 DD holes (12,071m) and 330 RC holes 
(16,127m) 

Identified mineralization at 
Ségala, Moralia and Dar Salam 

African 
Selection/Pan 
African 

Tabakoto 
21 DD holes (3,922m), 73 RC holes 
(5,016m) and IP with VLF-EM/magnetic 
surveys 

Identified gold mineralization 
at Dioulafoundou 

European 
Development 
Agency 

Regional 
Airborne magnetic and radiometric 
survey over the entire Kedougou Inlier 

Identified crustal scale 
structures 

1997 

Oliver Gold Ségala 
Pole-dipole IP surveys, 18 DD holes at 
Ségala and submitted a PFS 

Granted Exploitation Permit for 
Ségala (Semico S.A.) 

Nevsun Mining Tabakoto 
Gradient array IP survey, 43 DD holes 
(9,963m) and 346 RC holes (20,004m) 

Feasibility work commenced on 
Tabakoto 

1998 

Nevsun Mining Tabakoto 
36 DD holes (9,948m) and Resource 
estimation completed 

PFS completed and presented 
to the Malian government 

Golden Eagle 
Mining 

Kofi 
Geological mapping and in-fill soil 
geochemistry  

Seven anomalies identified for 
follow-up 

1999 

Nevsun Mining Tabakoto 
12 DD holes (2,229m) and feasibility 
work completed 

Application for Exploitation 
Permit submitted 

AMCO Kofi 16 RAB holes and 81 RC holes (5,876m) 
Identified gold mineralization 
at Kofi A and B 

2000 

Semafo/Managem Ségala 
Gradient array IP survey, detailed soil 
sampling, 12 DD holes and 18 RC holes 

Updated Resource estimation 
for Ségala 

Nevsun Mining Tabakoto 
22 DD holes (3,021m), 18 RC holes 
(1,438m) and feasibility work completed 

  

AMCO Kofi 59 RC holes (4,167m) 
Identified gold mineralization 
at Kofi C 

2001 

Nevsun Mining 

Tabakoto 
40 DD holes (5,601m), 71 RC holes 
(6,341m) and metallurgical testwork 

  

2002  
 
 

2002 

Ségala 
IP and magnetometer surveys, 65 DD 
holes (11,312m) and 67 RC holes 
(6,117m) 

Updated Resource estimation 
for Ségala 

Tabakoto 
17 DD holes (2,987m), 12 RC holes 
(1,131m), 7 water-wells and plant design 

Positive feasibility study 

AXMIN Kofi 162 RC holes (6,990m) Further defined Kofi A, B and C 

2003 Nevsun Mining Tabakoto Condemnation drilling   

2004 

AXMIN 

Kofi IP geophysical survey, RC holes 
Identified gold mineralization 
at Betea 

2005 Kofi 
22 RAB, 30 RC and 14 DD holes (5,747m) 
and trenching 

  

2006 Kofi 826 RAB, 251 RC and 12 DD holes    

2007 Kofi 
RAB (9,021m), 323 RC (28,528m) and 16 
DD (4,026m) holes, IP geophysical survey 
and  in-fill soil geochemistry  

Identified gold mineralization 
at Blanaid and further defined 
Kofi A, B and C 2010-

2011 
Avion 

Kofi 
122 RC (14,704m), 24 DD (6,726m) and 
an airborne EM survey 

Identified gold mineralization 
at Bassindi and A Linear and 
further defined Kofi C 

2012 
Tabakoto 120 RC (14,150m) holes Ségala infill 

Kofi 98 RC (4,997m) and 18DD (5,074m) 
holes 

  

2013 

Endeavour 

Tabakoto 108 RC (11,950m) holes  Infill drilling Inferred to 
Indicated Kofi 13 RC (558m) and 21 DD (2,913m) holes Kofi C infill drilling 

2014 
Tabakoto 183 RC (12,444m) and 16 DD (8,020m) Infill drilling Inferred to 

Indicated Kofi 314 RC (14,508m) and 7 DD (1,045m) 
holes 

Kofi C infill drilling 

2015 
Tabakoto 76 RC (8,679m) holes Infill drilling Inferred to 

Indicated Kofi 540 RC (38,758m) and 13 DD (1,596m) 
holes 

Betea infill drilling 
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A significant amount of work has gone into completing soil geochemistry, regional and detailed grids, 
over the Tabakoto and Kofi Nord permits which has resulted in the discovery of all the currently 
identified resources as well as a number of targets which remain to be tested (Figure 6-1). 

Figure 6-1     Tabakoto and Kofi Nord Soil Geochemistry Coverage, Gold in Soils 

 

Auger geochemistry involves drilling to the base of the overburden in order to collect a sample in the 
upper portion of the saprolite horizon. Holes are typically 1.5m to 12m in depth and one sample is 
collected from the bottom of each hole. Semi-detailed (50m x 400m) and detailed (25m x 200m) grids 
have been completed over six significant gold-in-soil anomalies which further defined the anomalies 
in advance of drill testing (Figure 6-2). 
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Figure 6-2    Tabakoto and Kofi Nord Auger Geochemistry Coverage, Gold in Soils 

 

In 2011 Avion contracted Geotech Airborne Limited to complete an airborne VTEM and magnetic 
survey over both the Kofi and Ségala project areas. The helicopter survey was completed on 200m 
spaced lines (E-W) with 2km spaced tie-lines (3,239 line km) at a nominal height of 75m and a speed 
of 80km/h. The survey was flown between January 16th and February 1st, 2011 and identified a number 
of significant NE-SW structures as well as secondary E-W structures (Figure 6-3). 
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Figure 6-3    Tabakoto and Kofi Nord VTEM Survey, Tau (time constant milliseconds) 

 

Between ground-magnetic surveys completed by Sagax Afrique S.A. (“Sagax”) on behalf of Nevsun in 
2002 and work by Avion between 2010 and 2013, over 75% of the Ségala property and portions of the 
Kofi Nord property have been covered (Figure 6-4). Sagax used two EDA-Scintrex, Omni-Plus units at 
line spacing of 200m and 12.5m between stations over a total of 70.3 line kilometres. The Avion 
surveys were completed using a GEM system GSM-19 walking magnetometer and base station. The 
surveys were generally completed on the blocks at line spacing of 100 metres. 
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Figure 6-4    Tabakoto and Kofi Nord Ground Magnetic Surveys 

 

In 2002 Sagax, on behalf of Nevsun, completed 9.5 line kilometers of diploe-dipole induced-
polarization (“IP”) surveys on the Ségala property over eight lines with 25m electrode spacing. 
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Figure 6-5    Tabakoto and Kofi Nord Ground IP Surveys 

 

Interpretation of the IP data from the area of the Ségala Main deposit is the 65° trending, least-
resistive unit that appears to cut the eastern end of the Ségala Main mineralization (Figure 6-5). 
Conceivably this is a NE structure with a chargeability signature that may influence the ultimate 
positioning of the main 105° trend of gold mineralization in the immediate area (Hackett et.al., 2004). 
It is suggested the majority of chargeability anomalies, especially those with coincident resistivity 
“lows”, are caused by graphitic horizons. Other low resistivity units (trending 65°) at the east end of 
the map area, display intermittent chargeability responses and may be of interest with respect to gold 
mineralization. 
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6.2 HISTORIC RESOURCE ESTIMATES 

In 2002, Nevsun Resources Ltd (“Nevsun”) commissioned Metallurgical Design and Management Pty 
Ltd (“MDM”) to undertake a Feasibility Study on the Tabakoto Project. Based on recommendations 
made in the study, Nevsun completed an infill drilling program in early 2003 and commissioned 
Snowden Mining Industry Consultants Pty Ltd (“Snowden”) to update the resource estimate. Updated 
resource estimates were completed in March 2003 (Table 6-2) using a 2.0g/t cut-off and detailed in 
the reports (Standing, et. al., 2004 and Hackett et. al., 2004). This is a historic resource estimate which 
has been replaced by the current resource and reserve estimations reported in this document. 

Table 6-2   Historic Resource Estimation – Tabakoto and Ségala Deposits (Nevsun, 2004) 

Deposit 

Resources 

Measured Indicated Inferred 

kt Au (g/t) kozs kt Au (g/t) kozs kt Au (g/t) kozs 

Tabakoto 3,961 5.20 656 4,079 5.20 688 2,656 5.60 479 
Ségala 3,300 3.34 358 4,200 3.37 459 1,200 2.84 110 

AXMIN commissioned SRK Consulting (“SRK”) to undertake Mineral Resource Estimates on the 
mineralization within the Kofi Property in 2006 and then again in 2008 (Table 6-2) using a 1.0g/t cut-
off. This is a historic mineral resource estimate which has been replaced by the current mineral 
resource and reserve estimations reported in this document. 

Table 6-3  Historic Resource Estimation – Kofi Deposits (AXMIN, 2008) 

Deposit 

Resources 

Indicated Inferred 

kt Au (g/t) kozs kt Au (g/t) kozs 

Kofi A Zone - - - 378 2.00 25 
Kofi B Zone 1,216 2.10 83 160 1.70 9 

Kofi C Zone 873 3.50 99 913 3.70 109 

Blanaid - - - 510 2.40 39 

Betea North - - - 473 1.60 25 

Betea Central 1,514 2.30 111 981 1.60 52 

Betea South - - - 1,169 2.00 74 

A-Linear - - - 675 1.70 36 

Total 3,602 2.50 293 5,259 2.20 368 
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Following Avion’s acquisition of the Tabakoto and Ségala properties in May 2008 from Nevsun, an 
updated mineral resource estimate was completed (Table 6-4) for the Tabakoto deposit as well as the 
Dioulafoundou and the newly discovered Dar Salam deposits (Rivera et. al., 2009). This is an historic 
mineral resource estimate which has been replaced by the current mineral resource and reserve 
estimations reported in this document. 

Table 6-4     Historic Resource Estimation –Tabakoto and Ségala Deposits (Avion, 2009) 

Deposit 

Resources 

Measured Indicated Inferred 

kt Au (g/t) kozs kt Au (g/t) kozs kt Au (g/t) kozs 

Underground (2.0g/t cut-off) 

Tabakoto 40 3.39 4 2,645 3.73 318 3,386 3.68 401 
Ségala 4 4.43 1 2,474 4.02 320 4,069 3.46 452 

Open Pit (1.0g/t cut-off) 

Tabakoto 1,253 2.89 116 2,883 3.48 323 2,527 3.52 286 
Ségala 17 2.65 2 1,506 2.65 128 3 2.91 0 

P&E Mining Consultants Inc. (“P&E”) was contracted by Avion to provide independent resource 
estimates (Table 6-5) of the gold mineralization on the Ségala, Tabakoto, Dar Salam, Dioulafoundou 
and Djambaye II deposits in 2011 (Armstrong et. al., 2011). This is an historic mineral resource 
estimate which has been replaced by the current mineral resource and reserve estimations reported 
in this document. 

Table 6-5     Historic Resource Estimation –Tabakoto and Ségala Deposits (Avion, 2011) 

Deposit 

Resources 

Measured Indicated Inferred 

kt Au (g/t) kozs kt Au (g/t) kozs kt Au 
(g/t) 

kozs 

Underground (2.0g/t cut-off) 

Tabakoto NE 27 5.28 5 1,047 5.57 188 496 5.19 83 
Tabakoto NW       175 6.94 39 1,165 5.67 213 

Tabakoto S       271 7.70 67 697 5.28 118 

Djambaye II             1,191 3.29 126 

Ségala Main 3 4.41 0 2,548 5.29 433 1,442 4.35 202 

Ségala NW 4 4.43 1 885 3.61 98 257 3.40 28 

Dioulafoundou       49 4.64 7 395 5.41 69 

Dar Salam       45 3.37 5 418 3.64 49 

Sub-Total 34 5.25 6 5,020 5.19 837 6,063 4.55 887 

Open Pit (1.0g/t cut-off) 

Tabakoto NW       8 8.00 2 200 4.39 28 
Tabakoto S       120 4.22 16 194 4.83 30 

Djambaye II             1,858 3.22 192 

Dioulafoundou       598 4.99 96 257 6.36 53 

Dar Salam       266 2.57 22 445 2.53 36 

Sub-Total       992 4.27 136 2,954 3.57 339 

In 2012 Avion retained P&E to prepare an independent NI 43-101 Technical Report and updated 
mineral resource estimate on the Kofi Project (Puritch et. al., 2012). Avion acquired the Kofi Project 
in 2010 and completed additional drilling prior to the resource update (Table 6-6). This is an historic 
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mineral resource estimate which has been replaced by the current mineral resource and reserve 
estimations reported in this document. 

Table 6-6     Historic Resource Estimation –Kofi Deposits (Avion, 2012) 

Deposit 

Resources 

Indicated Inferred 

kt Au (g/t) kozs kt Au (g/t) kozs 

Betea 3,029 1.74 169 7,266 1.65 386 
Kofi A 10 1.46 1 462 1.77 26 

Kofi B 339 2.17 24 1,536 1.58 78 

Kofi C 3,441 2.72 301 1,947 2.06 129 

Blanaid 82 2.06 5 499 2.32 37 

A-Linear       645 2.22 46 

Total 6,901 2.25 500 12,355 1.77 702 

Endeavour acquired Avion in October 2012 and in order make application for a mining permit on the 
Kofi Nord exploration permit engaged P&E to provide an independent technical report and mineral 
resource and reserve estimate for the Kofi Project deposits (Puritch et. al., 2013). The mineral 
resources were reported at a 0.5g/t cut-off and were constrained by a USD1,540, optimized pit shell 
(Table 6-7). This is a historic resource estimate which has been replaced by the current resource 
estimation reported in this document. 

Table 6-7    Historic Resource Estimation –Kofi Deposits (Endeavour, 2013) 

Deposit 

Resources 

Indicated Inferred 

kt Au (g/t) kozs kt Au (g/t) kozs 

Betea 3,029 1.74 169 7,266 1.65 386 
Kofi A 10 1.46 1 462 1.77 26 

Kofi B 339 2.17 24 1,536 1.58 78 

Kofi C 4,605 2.70 400 129 1.12 5 

Blanaid 82 2.06 5 499 2.32 37 

A-Linear       645 2.22 46 

Total 8,065 2.31 599 10,537 1.71 578 

The mineable portion of the mineral resources in the Kofi C mineral deposit were also reported at this 
time by P&E, which included 1.6Mt at a grade of 3.8g/t. This is a historic reserve estimate which has 
been replaced by the current reserve estimation reported in this document. 
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Most recently the mineral resource and mineral reserve estimates for the Tabakoto deposits were 
updated as of December 31, 2013 (Table 6-8). The mineral resources were constrained using a pit 
optimized at USD1,500 (de Hert et. al., 2014). This is a historic resource estimate which has been 
replaced by the current resource estimation reported in this document. 

Table 6-8    Historic Resource Estimation –Tabakoto Deposits (Endeavour, 2014) 

Deposit 

Resources 

Measured Indicated Inferred 

kt Au (g/t) kozs kt Au (g/t) kozs kt Au (g/t) kozs 

Underground (1.5g/t cut-off) 

Tabakoto NE 271 6.63 58 359 6.41 74 344 6.49 72 
Tabakoto NW 455 5.25 77 534 5.19 89 529 5.49 94 

Tabakoto S 391 4.89 62 334 4.77 51 108 5.70 20 

Djambaye II 19 3.40 2 317 3.73 38 930 4.65 139 

Ségala Main 1,145 3.63 134 1,554 4.62 231 2,391 4.39 337 

Ségala W       67 3.21 7 464 3.26 49 

Ségala NW       115 3.68 14 754 3.51 85 

Dioulafoundou       155 5.26 26 514 6.08 101 

Dar Salam       45 3.37 5 418 3.64 49 

Sub-Total 2,281 4.53 332 3,480 4.78 535 6,452 4.55 944 

Open Pit (0.5g/t cut-off) 

Tabakoto NW 21 4.55 3 15 5.03 2 14 4.79 2 
Djambaye II 154 2.63 13 606 4.10 80 136 3.02 13 

Ségala W       91 2.49 7 130 3.73 16 

Ségala NW       284 2.36 22 209 1.99 13 

Dar Salam       266 2.57 22 445 2.53 36 

Sub-Total 175 2.86 16 1,262 3.28 133 934 2.68 81 

Mineral reserves were also reported at this time by Endeavour (Table 6-9). This is a historic reserve 
estimate which has been replaced by the current reserve estimation reported in this document. 

Table 6-9   Historic Reserve Estimation –Tabakoto Deposits (Endeavour, 2014) 

Deposit 

Reserves 

Proven Probable 

kt Au (g/t) kozs kt Au (g/t) kozs 

Underground 

Tabakoto NE 239 4.63 36 306 4.77 47 
Tabakoto NW 202 4.13 27 224 4.78 35 

Tabakoto S 229 3.88 29 42 9.52 13 

Ségala Main 1,180 3.09 117 1,141 4.55 167 

Sub-Total 1,850 3.50 208 1,713 4.74 261 

Open Pit 

Djambaye II 97 2.53 8 374 3.99 48 
Dar Salam       77 2.95 7 

Kofi C       1,553 4.26 213 

Sub-Total 97 2.53 8 2,004 4.16 268 
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6.3 PRODUCTION HISTORY 

Gold production began at the Tabakoto Mine with Nevsun’s first gold pour in March 2006, however, 
production ceased and the mine was placed on care and maintenance in September 2007. Under 
Nevsun, the Tabakoto Mine had operated at a loss due to a number of factors (Nevsun News Release 
dated September 5, 2007). 

Avion completed the acquisition of the Tabakoto Mine in May 2008 (Avion News Release dated May 
20, 2008), restarted operations and poured gold in March 2009 (Avion News Release dated March 9, 
2009). 

Gold production, as of December 31, 2015 is listed in Table 6-10.  

Table 6-10    Tabakoto – Historic Gold Production 

Operator 
Production Gold Produced 

Year (oz) 

Nevsun1 
2006 41,111 

2007 54,617 

Avion Gold2 

2009 51,291 

2010 87,631 

2011 91,200 

2012 111,630 

Endeavour 

2013 125,231 

2014 127,323 

2015  152,186 
1 source Nevsun's MD&A from 2006 and 2007 
2 source Tabakoto mine records 
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7.0 GEOLOGICAL SETTING AND MINERALIZATION 

7.1 REGIONAL GEOLOGY 

Malian geology is dominated by the West African Craton and smaller portions of eastern Mali are part 
of the Tuareg shield. The Tuareg shield is a group of Mesoproterozoic oceanic arcs wedged between 
the West African and the Saharan Metacraton. The West African craton is an agglomeration of the 
Leo–Man–Ghana and Reguibal micro cratons against the Tauoden Basin. Regional gold exploration 
has focused on the Southern micro craton of the Leo–Man–Ghana, often referred to as the Man 
shield. This shield contains the Kenema–Man domain Archean core and the Baoulé–Mossi Proterozoic 
domain. The gold prolific Birimian sedimentary sequences are associated with the Baoulé–Mossi 
domain. 

The Baoulé-Mossi domain consists of vast granitoid and gneiss complexes containing narrow, elongate 
and variably metamorphosed greenstone belts. The majority of West African gold deposits are 
associated within the Birimian sedimentary belts of the domain. Minor conglomerate hosted gold of 
the Tarkwaian sediments unconformable overly the Birimian sedimentary belts have also been 
documented. The Birimian formations were laid down during the Lower to Middle Proterozoic and 
later deformed during the Eburnean orogeny, which operated between 2.15 to 1.98 Ga (Feybesse et. 
al., 2006).  

Western Mali is underlain by the Kédougou-Kéniéba inlier which represents a window of the Man 
shield and is the westernmost exposure of the West African craton (Figure 7-1). 

Figure 7-1     West African Geology 
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Archean and Birimian terranes are poorly outcropped in West Africa and the knowledge of their 
geological evolution is relatively limited.  

The granite-greenstone terranes and Tarkwaian-type sediments were affected by the polyphase, 
Eburnean Orogeny (Bonhomme, 1962), which operated between ~2.15 and 1.98 Ga (Feybesse et. al., 
2006). 

There are several hypotheses of evolution and one of them distinguishes two cycles within the 
Birimian; an early and a late cycle of sedimentation, each followed by an orogenic period of folding 
and metamorphism (“Eburnean 1” and “Eburnean 2”). The initial phase (Eburnean 1) saw the 
accumulation of volcanic and volcanoclastic rocks intruded by early granitoid intrusions. Gold deposits 
formed during this period are typically syngenetic and associated with carbonaceous schists, exhalites 
and stratiform sulphide occurrences, and of the quartz-vein type.  

During the later cycle (Eburnean 2), after a brief period of uplift and erosion, intra-montane basins 
were filled with sediments forming the thick series of arenaceous, and to a lesser extent argillaceous 
sediments; the Tarkwaian Series. Economically important conglomerates and quartzites, termed the 
Banket Group in Ghana, comprise the basal portion of the series.  

Extensive recent weathering has produced large areas of laterite over the region, which effectively 
masks the underlying geology of these areas. As a result of the deep weathering, outcrop is rare and 
even when it occurs is often difficult to characterize. 

7.2 LOCAL GEOLOGY 

The Kédougou-Kéniéba Inlier is bounded on its western margin by the Hercynian Mauritanide 
Orogenic Belt (Villeneuve, 2008) and is unconformably overlain by flat-lying sandstones of the Upper 
Paleozoic Taoudeni Basin (Wright et. al., 1985). The Paleozoic sediments form the prominent 
Tambaoura escarpment that occurs immediately to the east of the property. The present land surface 
over the Birimian rocks corresponds very closely to the former erosional surface at the base of the 
cover sequence.  

The Kédougou-Kéniéba inlier is considered to consist of four formations that, from west to east, 

include (Lawrence et. al., 2013):  

 The Mako Series (formerly Saboussiré Formation) is a suite of dominantly mafic meta-volcanic 
rocks with minor intercalations of volcanoclastic and meta-sedimentary rock; 

 The Dialé-Daléma Series (formerly Kéniébandi Formation) is dominated by metasedimentary 
rock with a minor volcanic component and intruded by the Saraya quartz monzonite-granite;  

 The Falémé Series consists of a package of carbonate rich sedimentary rocks, minor mafic 
volcanic rocks and syntectonic granitoids, and; 

 The Kofi Series comprises detrital sedimentary rocks intruded peraluminous granites.  

The Senegal-Mali shear zone (“SMSZ”) marks the boundary between the Dialé-Daléma and Falémé 
Series in the west and the Kofi Series to the east (Figure 7-2). The major gold deposits of the 
Kédougou-Kéniéba Inlier are located along second or higher order shears associated with this 
structure (Lawrence et. al., 2013). 



 Technical Report Mineral Resource and Reserve Update 
for the Tabakoto Gold Mine  

Mali, West Africa 

 40 

Figure 7-2    Geology of the Kédougou-Kéniéba Inlier (After Lawrence et al, 2013) 

 

Dolerite or gabbro dykes and sills of Permo-Triassic age intrude these rocks along pre-existing 
structures. (Wright et. al. 1985).  

A number of lateritization events have resulted in weathering to depths of 30 to 50 m. Laterites and 
sand cover limit the extent of bedrock outcrop in the project area and have inhibited the geological 
understanding of the region. 
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7.3 STRUCTURAL SETTING 

The first deformation phase (D1) is a compressive event linked to the initial accretion of the Birimian 
terrains (Milési et. al., 1989, 1992; Ledru et. al., 1991). This first tectonic phase is characterized by 
isoclinals overturned to recumbent accordion style folds (Figure 7-2) associated with axial plane 
schistosity which is mainly transposed in the bedding (Dabo and Aifa 2010, Lawrence et. al., 2013). 

The subsequent deformation event (D2) is associated with transcurrent movement and the formation 
of the major regional-scale, north-south shear zones (Main Transcurrent Zone (“MTZ”) and the SMSZ) 
and subsidiary structures. In the Loulo area a D2 phase of compressional (D2a) and transpressional 
(D2b) tectonics have been identified associated with the major schistosity (S2), which is N-S to SW-NE 
trending, mainly dipping to the south-east (Lawrence et. al., 2013). The S2 schistosity is mostly 
displayed in the large shear zones where it steeply dips locally toward the north-west. A north-west 
vergence thrusting phase (D2c) of flats and ramps, associated with reverse folds, represents the last 
Eburnean event. This geometrical feature is characteristic of a ‘‘positive flower structure’’. These 
different Eburnean compressional phases are separated by extensional deformation which is 
characterized by sedimentary deposits and volcanic flows (Lawrence et. al., 2013). 

The third stage of deformation (D3) is expressed by auriferous SE- NW and E-W fractures and shears 
with oblique dips towards the south, and southwest. The NW-SE D3 structures typically show a 
sinistral movement and generally reverse faults. They cross cut and offset locally the D1 and D2 fabric. 
Dabo and Aifa (2011) also have observed that this event generated E-W structures. Steeply dipping 
auriferous East-West structures with a dextral sense of strike movement which cross cut and offset 
all aforementioned fabrics, have been mapped in the project area. These structures can be highly 
mineralized and contribute to the bonanza zones in the deposits on the Property. 

Barren East–West, shallow southerly dipping (20-30o) fault structures with sinistral movements have 
also been observed. 

All three deformational events produced structural fabrics that can be measured in rocks of the 
Tabakoto and Kofi properties.  

Regional green schist facies metamorphism is associated with both compressive and transcurrent 
phases of deformation. Local contact metamorphism to amphibolite facies has been identified in 
proximity of the larger intrusive bodies. 
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7.4 PROPERTY GEOLOGY 

The Tabakoto and Kofi Nord properties are located in the eastern part of the Paleoproterozoic 
Kédougou-Kéniéba Inlier (2.05–2.20 Ga) of the West African Craton (Lawrence et al, 2013). The 
properties are underlain by rocks of the Kofi Series, east of the SMSZ (Figure 7-3). 

Figure 7-3    Tabakoto and Kofi Nord Permit Geology and Structures 

 

The Kofi Series is dominated by sedimentary rocks with bedding that generally trends NNE and dips 
60o to 90o to the east and is interpreted to represent a fore-arc environment (Lawrence et al, 2013). 
The sedimentary sequence consists of shelf carbonates and calcareous clastic rocks to the west, and 
deeper water, turbiditic rocks to the east. 

Locally there are a number granitoid intrusions, typically of granite composition. In the absence of age 
dating, it is believed that these granitoid intrusives were intruded (early) during the D2 event. At least 
in the case of the Tabakoto granitoid dikes, they intruded along a pre-existing structure. 
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Intrusions of intermediate composition also intrude the rocks of the Tabakoto permit area. There 
appear to be two events: (1) at Djambaye II the main host of the ore is an intensely albitized diorite 
or quartz diorite, which intruded along structures parallel to the regional D1 folding; (2) Diorite dikes, 
which are typically hosted by NE structures, are also present. They have been observed not only at 
Djambaye II but have also been seen at Ségala and Dioulafoundou. 

Biotite bearing, mafic dikes (lamprophyre) cross cut the rocks in spatial association with the Tabakoto 
trend. Their relative age is unclear as they seem to occupy structures related to D1 and D2. In the 
Tabakoto mine, in at least one case, the dikes are associated with gold mineralization, however it is 
unclear whether the dike intruded along a pre-existing, gold-bearing structure or is associated with 
its own hydrothermal gold event. 

Gabbro dikes of likely Proterozoic age intrudes the rocks of the Tabakoto permit area. They are easily 
identified by their magnetic signature and are exposed at the west end of the Ségala Pit where they 
appear to cross-cut the mineralization. 

Diatreme dikes were intersected in drilling at Ségala and one small dike is exposed at the west end of 
the Ségala pit where it intrudes the gabbro. It is unclear how they relate to the intrusive history. 

7.5 MINERALIZATION 

Mineralization at Tabakoto, Ségala and Kofi is typically associated with disseminated to massive 
sulphides; pyrite, pyrrhotite, arsenopyrite and in rare instances chalcopyrite and sphalerite. The gold 
is either associated with quartz veining or moderate to intense silicification and/or albitization. In 
addition to the silicification, there is evidence of potassic (sericite and biotite), propylitic (chlorite), 
and carbonate (dolomite to ankerite).  

The deposits, identified to date at Tabakoto and Kofi, occur in a number of different environments 
and exhibit different styles of mineralization.  The known dimensions and orientations of the mineral 
deposits are described in Table 7-1. 

Table 7-1     Tabakoto and Kofi Nord Mineral Deposits Known Dimensions and Orientations 

Deposit Length Zone Width* Depth 
Extent 

Strike 
Dip 

Name (m) (m) (m) degrees 

Tabakoto NE 330 2 to 10 450 NE -70 to -80 

Tabakoto NW 170 2 to 10 520 NW -75 to -85 

Tabakoto S 290 2 to 10 520 NE -65 to -75 

Djambaye II 2500 2 to 6 230 N -70 to -75 

Ségala Main 410 2 to 30 680 NE -80 to -85 

Ségala NW 375 2 to 10 330 NW/NE -70 to -80 

Dioulafoundou 410 2 to 20 330 NE -70 to -80 

Dar Salam 700 2 to 10 275 N/NW -70 to -80 

Kofi A 275 2 to 10 100 NNE -85 to -90 

Kofi B 400 2 to 25 110 NNE -60 to -80 

Kofi C 850 2 to 30 275 N -45 to -80 

Betea 3500 2 to 10 175 N -80 to -85 

Blanaid 350 2 to 30 100 N -85 to -90 

A-Linear 1200 2 to 10 100 NNE -30 to -60 

*Width is the aggregate width of the domains. 
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8.0 DEPOSIT TYPES 

The gold deposits of the Tabakoto project are dominantly hosted in the Birimian, turbiditic 
sedimentary rocks of the Kofi Formation. These rocks have been intruded by multiple generations of 
dikes and sills ranging from felsic to mafic composition. The entire package of rocks have been 
deformed and metamorphosed during the Eburnean orogeny. While individual structures associated 
each of the deformational events can host mineable deposits, multiple generations of structure 
enhances the probability of mineable ore. 

The deposits can be further divided into three broad types as follows: 

 Shear Zone hosted (Ségala and Ségala NW); 

 Fracture and cross structure hosted (Dar Salam, Tabakoto, Dioulafoundou and Kofi C), and; 

 Intrusive hosted (Djambaye II). 

8.1 SHEAR ZONE HOSTED DEPOSITS 

The Ségala and Ségala NW deposits are considered to be part of a structurally controlled alteration 
and mineralization system that is hosted by the core of an isoclinal anticline whose axial trace trends 
ESE (approx. 110°) and dips steeply to the south at approximately -80°. The anticline is made up of 
somewhat deformed and altered meta-sediments (greywacke and argillite) that display variable 
intensities of alteration of chlorite, carbonate, sericite, sulphide and silica. A series of quartz stringers 
and veins intrude this package. 

8.2 BRITTLE FRACTURE ZONE HOSTED DEPOSITS 

At the Dar Salam, Tabakoto and Dioulafoundou and Kofi C Deposits, a geological model for gold 
mineralization proposed by Nielsen (2004) favours the emplacement of gold-bearing mineralization 
along structures developed during north-northeast directed isoclinal folding. Mineralization is 
associated with pervasive silicification and sericite + quartz + Fe-carbonate alteration within and 
adjacent to dikes and along intersecting north-east, north-west and easterly trending structures. Gold 
is preferentially hosted within silicified felsic to intermediate dikes and adjacent sedimentary strata 
along the axial trace of the north-northeast trending Tabakoto anticline. 

Veining at Tabakoto displays a protracted history of development with the dominant vein orientations 
compatible with the development within pre-existing extensional and shear structures formed during 
NNE directed folding. There is development of moderate to steeply southeast plunging mineralized 
zones (“ore shoots”) coincident with the intersection of north trending and subsidiary north-east, 
north-west and easterly trending mineralized corridors. Late reactivation of these structures has 
facilitated the emplacement of intermediate, mafic and lamprophyre dikes. 

8.3 INTRUSIVE HOSTED 

Most of the gold mineralization at Djambaye II is stockwork-style, hosted within the intrusion, which 
is different from Tabakoto where the mineralization is predominantly associated with more discrete 
veining. From previous work (Standing, 2004), including thin section data, the dominant alteration 
type at Djambaye II was identified as albitization with lesser amounts of silicification (quartz veining) 
and sulphidation (pyrite and subordinate arsenopyrite). 
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9.0 EXPLORATION 

Geochemical data, used in conjunction with the available geophysical survey and geological mapping, 
has been effective in the delineation of significant gold mineralization targets within the project area. 
Whilst the high order geochemical anomalies have been trenched and drilled, potential exists to 
identify additional gold mineralization either proximal to the currently defined deposits, by additional 
drilling of known mineralized structures both along strike and down dip/plunge, or by follow up 
exploration of lower order geochemical anomalies.  

Endeavour’s evaluation of the Tabakoto, Ségala and Kofi Nord project areas began in 2013 following 
the acquisition of Avion. The projects were mature at that time and subsequent exploration by 
Endeavour has been heavily focussed on in-fill drill programs, which are described in the following 
section. 

Exploration has been carried out under the supervision of technically qualified personnel applying 
standard industry approaches. Geochemical data quality has routinely been assessed as part of 
ongoing exploration procedures. All data acquired meets industry standards. All exploration work has 
been carried out by, or supervised by technical personnel of the operator (BHP, PDRM, Oliver Gold, 
Nevsun, AXMIN and Avion).  

10.0 DRILLING 

Drilling targets on the properties were identified during the soil surveys and were confirmed by auger 
and trenching. These targets were subsequently subjected to a systematic drilling program, 
decreasing the between hole spacing following the identification of the mineralized zones (Figure 10-
1). A summary of drilling at Ségala and Kofi Nord is provided in Table 10-1. The drilling methods used 
are RC, diamond drill coring, and a combination referred to as diamond tails, where the upper part of 
the hole is drilled by RC and thereafter by diamond drilling. 

Table 10-1     Summary of Surface Drilling at Ségala and Kofi Nord 

Company Target 

Drill 

Campaign 
RC RC-DDH DDH 

Holes Metres Holes Metres Holes Metres 

PDRM Tabakoto 1994-95 36 2,241     113 26,206 

CMC Ségala 1994         4 942 

Oliver Gold Ségala 1995-97 330 16,127     91 24,960 

Managem Ségala 2000 18 1,559     12 2,022 

Nevsun 
Tabakoto 1997-2003 452 30,230     349 72,959 

Ségala 2002 67 6,117     65 11,312 

Axmin Kofi 1999-2008 1004 69,617 5 789 153 18,654 

Avion 

Tabakoto 2008-2012 87 7,249     311 60,709 

Ségala 2008-2012 171 15,414     146 29,784 

Kofi 2010-2012 221 19,851     64 16,260 

Endeavour 
Ségala* 2013-2015 406 34,969     16 8,020 

Kofi 2013-2015 860 53,412     41 5,556 

Total 3,652 256,785 5 789 1,365 277,383 

 * Ségala and Tabakoto Permits have been merged into Ségala permit 
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Figure 10-1    Ségala and Kofi Nord RC and Diamond Drill Hole Collars 
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A small amount of rotary-air-blast (“RAB”) and air-core (“AC”) drilling was used as an exploration and 
condemnation tool but due to the likelihood of down-hole contamination has not been used in 
Resource estimation and is not discussed in this section. 

10.1 COLLAR SURVEYS 

Upon completion of the RC and core drilling, all holes are surveyed by the Mine Survey department 
using a Differential GPS. Each hole-collar is marked in the field with a length of drill pipe and cemented 
in place. 

10.2 DOWNHOLE SURVEYS 

All core holes are surveyed at 25-30m intervals with a Reflex instrument that records depth, pullback, 
raw Azimuth (from which is deducted the current magnetic declination to give a true azimuth, 
inclination, roll, magnetic field, temperature in Celsius, date and time measured). All of this 
information is captured in the core logging database. 

10.3 LOGGING AND SAMPLING PROCEDURES 

Logging of RC chips and drill core is undertaken according to a standard system that has been 
developed over the years. This is to ensure that appropriate fields are filled on the logging sheets and 
that correct and unambiguous data is imported into the database system. The database systems will 
run QC checks to ensure that there are no blank fields and that the correct collar ID’s are inserted and 
that the sample IDs are unique. The supervising geologist will out put the data and check for errors 
and consistency. Logging is performed according to lithology, mineralogy, structure, alteration, RQD, 
and mineralisation. 

10.3.1 Reverse Circulation Drilling 

All RC samples are collected from the drill rig cyclone on a one metre basis into large (pre-marked) 
plastic bags (with sample tickets) then riffle split in a 4 tier riffle splitter to collect sub-samples for 
assay. RC samples are collected and submitted for assay on a one metre basis and the entire hole is 
sampled. The splitter is cleaned with compressed air after every sample. The cyclone is blown clean 
after every metre of drilling. If wet samples are encountered they are decanted into a tub and excess 
water drained off. They are then sun dried and the dried sample treated in the normal way. 

Sample labels are inserted into the bag containing the split sample. Chip boxes are labelled at the drill 
site and sample chips added per metre of drilling. Sampling is overseen by a geologist who records 
the samples and logs the cuttings according to a standard logging template, recording any 
intersections of note such as transition, fresh, first water intersect etc. The RC crew consists of one 
geologist and three sampling helpers. 

The completed hard copy log sheets are input into the database by the geologist according to pre-
defined rock codes. Several QC checks are performed by the system and all fields must be populated 
before being accepted by the database. Data input is regularly checked by the supervising geologist. 

The insertion of QC material prior to despatch to the Laboratory is described in Section 11 of this 
report. Chip boxes are catalogued and stored in a steel container at the Exploration Offices for future 
reference. Reject samples are stored under cover at the exploration offices. Pulps that get returned 
from the laboratory after initial free storage period are stored in steel containers at the Exploration 
Department. 
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10.3.2 Core Drilling 

Again this process is managed by a Geologist and three sample assistants. All core drilling is oriented. 
As the core run is removed from the core barrel it is carefully laid out in core boxes and all the pieces 
are carefully oriented to fit. The top of the core is immediately marked and a line drawn on the top of 
the core making sure that the way up orientation is meticulously marked from box to box. 

Once the core boxes and core blocks are marked the core boxes are carefully transported to the 
Exploration department where logging and sampling may commence. 

The core boxes are laid out on logging tables and the core is washed. Magnetic susceptibility readings 
are taken along the entire length of core and recorded. RQD measurements are taken along the entire 
core and recorded. Initial geological logging also occurs at this time. 

The uncut core is photographed (wet) and the photographic record appropriately stored in the 
database. 

Detailed geological logging is then completed according to a prescribed format for ease of entry into 
the database. During this process the geologist defines the sampling intervals and notes the areas of 
suspected high grade (where blank samples will be inserted after a high grade interval). 

After preparing sample tags and preparing QC insertions, the core is sent to be cut. The split core is 
returned to the core boxes (both halves) to ensure that there has been no loss of core in the cutting 
process. The samples are then selected and bagged and consigned to the laboratory.  

All diamond drill core from the Tabakoto deposits was sampled by splitting/cutting the core and 
sampling half of the material. The remaining half is stored at the secured core yards at the Tabakoto 
exploration offices or the Kofi exploration camp. 

Diamond drill holes were typically started using HQ bits (inside diameter of 96mm) and reduced to 
NQ bits (inside diameter of 76mm) once competent rock was encountered, normally between 40 and 
70 metres down-hole depth. 

10.4 DRILLING RESULTS 

A significant quantity of drilling has been completed and, as such, it is not practical to include a listing 
of all significant drilling intersects. The Tabakoto deposits have been subject to extensive resource 
studies, as discussed in subsequent sections of this report, and therefore no listing of significant 
intersections is provided. 
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10.5 DRILLING ORIENTATION 

The drilling at Tabakoto has generally been targeted normal to the plane of the principal, mineralized 
orientation ensuring the optimum angle of intersection (Table 10-2). Scissor holes, drilled back in the 
opposite sense, have also been completed on each deposit to ensure the proper orientation. 

Table 10-2     Tabakoto Mineralization and Drilling Orientation by Zone 

Domain 

Mineralization Drilling 

Strike 
Dip 

(degrees) 
Azimuth 

Dip 
(degrees) 

Tabakoto NE NE -70 to -80  34-43, 80-90, 245-275 and 325-331  -45 to -73 
Tabakoto NW NW -75 to -85  22-45, 205, 265-275 and 305-358  -45 to -85 
Tabakoto S NE -65 to -75  270 and 325-331  -45 to -71 
Djambaye II N -70 to -75 270 -50 
Ségala Main NE -80 to -85 0 -45 to -60  
Ségala NW NW/NE -70 to -80 0 -50 to -60 
Dioulafoundou NE -70 to -80 200-210, 270 and 320-330 -45 to -65 
Dar Salam N/NW -70 to -80 270-290  -45 to -55 
Kofi A NNE -85 to -90  90, 130 and 270  -50 to -55 
Kofi B NNE -60 to -80  90 and 270 -50 to -60 
Kofi C N -45 to -80  90 and 270 -50 to -60 
Betea N -80 to -85  90  -50 to -65 
Blanaid N -85 to -90  90 and 270  -50 to -60 
A-Linear NNE -30 to -60  90 and 270  -50 to -55 
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10.6 TABAKOTO DEPOSITS 

10.6.1 Tabakoto 

Figure 10-2    Tabakoto Drill Plan 
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Figure 10-3    Tabakoto Type Section 
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10.6.2 Ségala  

Figure 10-4    Ségala Drill Plan 

 

Figure 10-5    Ségala Type Section 
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10.6.3 Dar Salam 

Figure 10-6    Dar Salam Drill Plan 
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10.6.4 Kofi C 

Figure 10-7    Kofi C Drill Plan 

 

Figure 10-8    Kofi C Type Section 
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10.6.5 Kofi B 

Figure 10-9    Kofi B Drill Plan 

 

Figure 10-10    Kofi B Type Section 
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10.6.6 Kofi A 

Figure 10-11    Kofi A Drill Plan 
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10.6.7 Betea 

Figure 10-12   Betea Drill Plan 

 

Figure 10-13    Betea Type Section 

 


