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1. Summary 
 
Micron Investments Pty Ltd. (“Micron”), a wholly owned Namibian subsidiary of CKR Carbon 
Corporation (“CKR Carbon”), signed a letter agreement to earn up to a 63% interest in the 
Aukam Graphite project from Next Graphite Inc. (“Next”) and Gazania 242 Pty Ltd. The Aukam 
property is comprised of Exclusive Prospecting License (EPL) 3895 in respect of base and rare 
metals, industrial minerals and precious metals. The license covers an area of 34,075 hectares 
on the farms Aukam104 and Harichab121 located in the district of Bethanie, Karas region of 
southern Namibia.  

There is year round road access to the Aukam project from paved Highway B4 that runs 
between Luderitz and Keetmanshoop via district gravel roads south from the Highway. The 
infrastructure in the area is good with nearby power from the national grid, water from 
underground aquifers and a rail link adjacent to Highway B4 approximately 70 km north of the 
project.  

Since its discovery in early 1928 the Aukam graphite deposit has been worked intermittently 
including two periods of mining between 1940 and 1974 that produced a total of 22,602 tons of 
graphite from three adits and an open cut. Minimal further exploration was undertaken in the 
area prior to Next Graphite Inc’s (Next) acquisition of the property in November 2013. 
Following the acquisition, Next carried out work programs predominantly aimed at 
characterizing the graphite remaining in dumps from the historical mining. 

Graphite mineralization at Aukam is of the vein or lump type and occurs as massive lenses and 
veins and more rarely as minor disseminated patches hosted by variably altered granite of the 
Namaqualand Metamorphic Complex. Kaolinite is the most widespread alteration mineral, 
while strong epidotization occurs in the immediate vicinity of the graphite veins and lenses. 
Iron oxides in the form of hematite and limonite are commonly associated with the graphite 
mineralization. An east-west trending shear zone cuts through the property and is traceable on 
surface for about 400 metres before disappearing under cover, but which an historical report 
indicates may extend for four kilometres. 

Recent exploration carried out by Next and CKR has focussed on characterizing the graphite 
mineralization in the adits, and open cut and especially in the dumps remaining from the 
historical mining. During 2014, Next conducted bulk testing of the Aukam dumps and screened 
500 tonnes of graphitic material. Results of 84 composite samples from the screened material 
averaged 41.58% Cg (Carbon as graphite). An unscreened representative sample from a 350 
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tonne stockpile graded 35% Cg. Next also sampled exposed graphite veins, presumably from 
the open cut, and assays of the samples range from 41.45 to 68.85 % Cg.  

During late 2015, CKR completed a 25 tonne bulk sampling program of graphite from the lower 
adit. Representative samples totalling 1,000 kilograms were sent for assay, particle size analysis 
and flotation testing. Results of assays of 84 sub-samples showed a range of 11.39% Cg to 
72.14% Cg with an average of 27.66% Cg. During April 2016, CKR sent a 1.6 tonne bulk sample 
of screened graphitic material to an operating mill and graphite plant. Seven composite 
samples ranging in weight from 20 kg to 30kg were taken from the bulk sample and assayed for 
their carbon content. The results of the assays show a range of 55.64% Cg to 63.87% Cg with an 
average of 59.40% Cg. 

Aukam graphite mineralization has been subjected to a series of metallurgical test work that 
has resulted in an acid washed product grading 96.13% Cg. Further work needs to be done to 
optimize the flotation, especially with respect to loss of graphite to the tails. Flake size 
distribution tests have been carried out that show a distribution showing primarily medium to 
large flake (35.0 to 38.4%) and fine flake (39.7 to 42.0%) sizes. 

The Aukam Graphite Project is a project is a former producer that requires further exploration 
to demonstrate the potential. A program of underground and surface exploration is 
recommended that would enable CKR Carbon to submit an application for a mining license to 
the Namibian Ministry of Mines and Energy. The work is expected to take six months to 
complete and to cost on the order of $500,000. 
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2. Introduction  
 
This technical report was prepared for CKR Carbon by Roger Moss, Ph.D., P.Geo. the qualified 
person responsible for the content of the report. The purpose of this report is to provide a 
summary of work carried out on the Aukam project to date and to outline a follow up 
exploration program for the property.  

The report has been prepared following the format and guidelines of National Instrument 43-
101 Standards of Disclosure for Mineral Projects, Form 43-101F1 and Companion Policy 43-
101CP of the Canadian Securities Administrators. 

The primary source of information for this report is based on field investigations made by the 
author during a recent field visit. Reference is made to past exploration and production on the 
property that was found in historical reports in South African libraries. This data was collected 
prior to the implementation of National Instrument 43-101 and while the author believes the 
information to be accurate, it should be considered historical in nature.  

The Author’s most recent visit was 14 to 20 May, 2016 for a period of 7 days. 
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3. Reliance on Other Experts 
 

Most of the historical technical material incorporated in this report was obtained from a review 
of historical company reports and government publications. These sources are cited where 
possible.  

Legal information on the title to the property contained in Section 4 was provided to the Author 
by CKR Carbon. The Author has reviewed: 1. a notice of preparedness to grant application for 
the renewal of Exclusive Prospecting Licence No. 3895 issued by the Ministry of Mines and 
Energy in favour of Gazania, 2. the Letter Agreement between Micron Investments Pty. Ltd. and 
Next Graphite Inc. and Amendment #2 to the Letter Agreement, 3. The Farm Out agreement 
between CKR Carbon Corporation and Next Graphite Inc. and 4. The Definitive Agreement of 
Purchase and Sale between Micron Investments Pty Ltd. and CKR Carbon Corporation 
(previously Caribou King Resources Ltd.). The author is not a lawyer, nor does he have a legal 
background, as such, he has relied on the information presented in these documents to be 
accurate and complete.  
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4. Property Description, Location and Title 
 
The Aukam property is located about 87 kilometres by road southeast of the town of Aus, 
which lies on the main highway between Keetmanshoop and Luderitz Bay, a small town with 
port and rail facilities, in southern Namibia (Figure 1).  

Exclusive Prospecting License (EPL) 3895 in respect of base and rare metals, industrial minerals 
and precious metals covers the Aukam property. The license covers an area of 34,075 hectares 
on the farms Aukam104 and Harichab121 located in the district of Bethanie, Karas region 
(Figure 2).  Table 1 shows the co-ordinates of the EPL boundary. 

 
Table 1. Co-ordinates of the boundary of Exclusive Prospecting License 3895 

 

Order Lat. Deg. Lat. Min Lat. Sec.  Long. Deg Long. Min. Long. Sec.  
1 -27 01 17.46 S 16 51 55.47 E 
2 -27 02 50.92 S 16 50 2.60 E 
3 -27 00 30.57 S 16 41 28.83 E 
4 -27 52 38.12 S 16 39 32.31 E 
5 -27 52 17.89 S 16 44 37.11 E 
6 -27 53 50.29 S 16 48 47.08 E 
7 -27 55 36.02 S 16 54 53.11 E 
8 -27 01 44.32 S 16 53 20.92 E 

 
The company’s wholly owned Namibian subsidiary, Micron Investments Pty Ltd., signed a Joint 
Venture Agreement on June 8, 2015 and an amended Agreement on July 20, 2015 with Next 
Graphite Inc. and Gazania Investments 242 (Pty) Ltd. to earn a direct 63% in the EPL 3895 and 
the Aukam Graphite Project under certain terms and conditions. 
 
The terms and conditions outlined in the Joint Venture Agreement and Amendment were 
expanded upon in a binding Farm Out Agreement between CKR Carbon and Next Graphite 
signed on September 12, 2016. 
 
Under the terms of the Farm Out Agreement, CKR will earn a direct 63% interest in the License 
and the Project upon completion of (i) investing US$1.1 million in cash; or (ii) the completion of 
the plant and infrastructure set up; and (iii) government authorization to begin commercial 
operations. CKR must also make quarterly payments for a total of US$180,000 (US$85,000 paid 
to date) during the Farm-Out period which began on June 8, 2015 (on signing of the Joint 
Venture Agreement) and ends when CKR has earned its 63% ownership as outlined above.  
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Should the Farm-Out Period need to be extended beyond the time in which CKR has invested its 
US$1.1 million, Next will continue to be paid US$25,000 per Quarter [or pro-rata for a partial 
Quarter] until (i) the completion of the plant and Infrastructure set up; and (ii) government 
authorization to begin commercial operations. In addition, in the case where the Farm-Out 
period is extended, and the revenue stream from graphite sales is less than $100,000 per 
month, CKR will loan Next Graphite US$25,000 per quarter. Interest on the loan will be 
compounded monthly at a rate equal to one month term, London Interbank Offered Rate 
(LIBOR) plus one percent.  

CKR also has the option to buy an incremental 10% of Next’s remaining interest in the License 
for a cash payment of US$180,000, subject to agreement by Next.   
 
In the event any material is sold at any time, any realizable amount from net proceeds of sale of 
the material shall be distributed to the parties in the following proportions: 63% to CKR and 
37% to Next (after consideration to CKR for its costs). 
 
As of the date of the Farm Out Agreement, CKR had spent over US$400,000 on the project and 
consequently earned a 23% interest in the project. 

 

 
 

Figure 1. General location map of Aukam Property.  
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Figure 2. Map from government document showing outline of Exclusive Prospecting License No. 3895 

and location of co-ordinates in Table 1.
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5. Accessibility, Climate, Local Resources, Infrastructure and 
Physiography 

 

There is year round road access to the Aukam project from paved Highway B4 that runs 
between Luderitz and Keetmanshoop. A district gravel road (D446) runs south from Highway B4 
approximately 156 km east of Luderitz and after 49.6 km, gravel road D727 heads to Aukam, a 
few kilometres southeast. From the Aukam farm gate 1km of gravel track leads to the deposit. 
The historical mine workings and dumps are on the east slope of a hill with limited access to the 
lower adit by a bulldozed road. Access to the upper adits and open pit is currently only possible 
by foot.    

The climate around Aus is a typical desert climate with warm to hot days and cooler nights and 
little rainfall. Summer temperatures often rise above 40°C while winter temperatures are 
typically 20° C to 25° C during the day, but can drop below 0°C at night. Rainfall can occur in all 
seasons, but is predominant in the summer months of January to March. The average annual 
rainfall is around 150 mm.    

The infrastructure in the area is good. Power lines connected to a national power grid pass 
close to the property. Water is available from underground aquifers and an old borehole that 
was used to supply former operations has been fitted with a solar powered pump and is now 
operational. The nearest rail link is located adjacent to Highway B4 approximately 70 km north 
of the project. Accommodation, food and basic supplies can be obtained in the town of Aus 
located off Highway B4 87 km to the northwest. Casual labour may also be obtained from Aus 
or from the larger centre of Keetmanshoop. 

The Aukam area lies in the Namibian portion of the Great Escarpment that runs from Angola 
south through Namibia and Southern South Africa before turning north to run along the border 
between Mozambique and Zimbabwe. In southern Namibia it is formed by hard layers of sub-
horizontal Nama Group sedimentary rocks that are occasionally incised by rivers and streams 
forming erosional windows. The Aukam graphite deposit occurs in such an erosional window 
(Figure 3) and lies at an elevation of 1200m to 1400m above sea level. The top of the 
escarpment is relatively flat, but the sides of the erosional windows are steep and rugged.  



Aukam Graphite Project, Namibia. 

12 

 

 

Figure 3. Schematic diagram of the Aukam erosional window. 

 

6. History 
 

The graphite deposit at Aukam was discovered by J. Eloff in early 1928, but initial work 
undertaken by Eloff in 1928 and 1929 was not promising and work was discontinued during the 
depression. Work started again in 1933 and samples of the graphite were sent to England and 
received a favourable review (de Kock, 1935).  

Historical mining of the deposit took place in an open cut and several adits the largest of which 
is the lower adit (Figure 4). Initial production took place from 1940 to 1956 when a fire in the 
underground workings caused production to stop. According to the directorate of mines, 
18,634 tons of graphite of unknown grade was produced during this period (Schneider and 
Genis, 1992). The mine started up again in 1964 for a further 10 years, but only produced 3,968 
tons of graphite for a total of 22,602 tons (Table 2). All of the graphite mined at Aukam was 
shipped to South Africa for processing (Schneider and Genis, 1992).   

Following the closure of the mine in 1974, there is no record of further work until Goldfields 
carried out regional exploration in southern Namibia in 1987, looking for McArthur River type 
SEDEX deposits (Goldfields 1987a). The Aukam graphite occurrence and other mineral 
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Figure  4.  Location of Aukam adits and open cut  (Modified from  G.Marwa Land Surveyors). 
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occurrences in the area were visited and reviewed by Goldfields’ geologists over the course of 
three months during the reconnaissance program. 

Table 2.  Historical graphite production from the Aukam graphite mine. (Directorate of Mines, in 
Schneider and Genis, 1992). 

Year  Production (t)  Year  Production (t)  Year  Production (t)  Year  Production (t)  

1940  64  1947  1640  1955  917  1969  386  
1941  172  1948  1627  1956  227  1970  336  
1942  182  1949  2265  1964  251  1971  494  
1943  1759 1950  1380  1965  359  1972  440  
1944  1974  1951  2627  1966  363  1973  368  
1945  1319  1952 1184 1967  436  1974  137  
1946  1193  1954  104  1968  398      

 

The next record of activity was the acquisition of Gazania Investments Two Hundred and Forty 
Two PTY Ltd. by Next Graphite in November 2013. Following the acquisition, Next carried out 
work programs on the property predominantly aimed at characterizing the graphite remaining 
in dumps from the historical mining. 

 

7. Geological Setting and Mineralization 

7.1 Regional Geology 
 

The regional geology of southern Namibia is dominated by the sedimentary rocks of the Nama 
Group that form the plateau of the Great Escarpment in the region. The plateau is formed by 
Basal Beds overlain by the Schwarskalk Series of the Nama system, which dips 5 to 10 E 
(Linning, 1963). The Basal Beds are described by de Kock (1935) as coarse grits, agglomerate 
and consolidated eluvium with unstratified arkosic grits. These are overlain by compact finer 
grained layered quartzite that make up the lowermost unit of the Nama Group. 

Erosional windows in the Nama cover rocks, expose schists and gneisses belonging to the 
Namaqualand granite-gneiss complex. This basement complex consists of medium to coarse 
grained granitic rocks locally with a gneissic texture. This texture is most common around 
lenses of muscovite-biotite schist and ferromagnesian rocks (de Kock, 1935).  

The gneiss complex is intruded by diabase dikes and quartz-feldspar-rich pegmatites most of 
which strike parallel to the strike of the host rock (Linning, 1963). 
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7.2. Property Geology 
 
The graphite in the Aukam area is hosted by altered Garub Sequence granite that is exposed in 
an erosional window in the Nama cover (Goldfields, 1987b). In the vicinity of the graphite 
occurrence, the granite is coarse grained, variably altered (see below) and generally shows a 
well-developed foliation with an easterly to south easterly trend and a south to southwest 
moderate to steep dip.  

Schist and gneiss, both of which are quartz and biotite dominant, well foliated rocks, also occur 
in the vicinity of the graphite occurrence (Figure 5). The gneiss, which is distinctly banded 
(Figure 6a), forms discrete positively weathered outcrops to the east and west of the main 
workings. Both lithologies appear to be intruded by the granite, primarily as narrow inter-
fingering apophyses or dikes (Figure 6).   

Late pegmatite veins, which are widespread in the area, cut the altered granite in places above 
the workings. Dolerite dikes also cross cut the granite in the vicinity of the graphite workings.  

7.2.1 Alteration 
Alteration is most apparent in the granite and includes K-feldspar, sericite, epidote and 
kaolinite (de Kock, 1935, Goldfields 1987b). There appears to be a zonation of alteration of the 
granite from a general, widespread kaolinization (Figure 7) over an area of at least 450m x 
100m, within the shear zone, to intense epidotization in the immediate vicinity of the graphite 
veins and lenses. Hematite –limonite is also often found closely associated with the graphite 
mineralization (Figure 7), typically adjacent to the massive lenses as a halo and as stockwork 
type veins in places. Local concentrations of red/pink garnet also occur in the granite. 

While Goldfields suggested that the alteration forms a “sub-vertical pipe with an ellipsoidal plan 
section” an observation also pointed out by Reimer (1984) this has not been verified by the 
author.  
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Figure 5. Local geology of the Aukam Graphite Deposit. 



Aukam Graphite Project, Namibia. 

17 

 

 

 
Figure 6. Relationships of granite with quartz-biotite gneiss and schist. A. Banded quartz biotite gneiss with narrow 
white granite dikes, B. Boudinaged granite between gneiss outcrops, C. quartz-biotite schist with inter-fingering 
granite, D. Contact (at hammer head)between schist to the left and altered granite. 

7.2.2 Mineralization 
Graphite mineralization at Aukam occurs as massive lenses and veins, and as disseminated 
patches mostly associated with strong alteration (Figure 7). It is hosted by an east-west 
trending shear zone traceable on surface for about 400 metres (de Kock, Goldfields 1987b), but 
which Goldfields’ maps indicate may extend for four kilometres (Figure 8). 
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The graphite is hosted by quartz feldspar granite which is heavily sheared and strongly altered 
immediately adjacent to graphite veins and lenses.  

Alteration and mineralized are believed to be caused by CO2-rich fluids channeled by the shear 
zone (Goldfields 1987b). De Kock (1935) speculates that the graphite was introduced into 
fissures and fractures by hydrothermal solutions subsequent to the intrusion of the granite 
since the granite is strongly altered in the presence of graphite. This suggests a hydrothermal 
fluid responsible for the alteration of the granite and the precipitation of graphite, possibly due 
to a redox reaction with iron oxides hematite and limonite that often accompany significant 
occurrences of graphite. 

Goldfields (1987b) suggested that the hydrothermal fluids may be related to an intrusive at 
depth to the east of the deposit along the extension of the shear zone. The presence of a strong 
magnetic anomaly (See Figure 8) is given as evidence of the intrusive. 

 

Figure 7. Graphite mineralization and alteration at Aukam. A. Massive graphite vein in 
underground adit. B. Steeply dipping graphite vein in open cut.  C. Kaolinized granite host rock. 
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Figure 8.  Sketch geology of the Aukam region. (Goldfields, 1987b)
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The hydrothermal activity in the area potentially associated with an intrusive body suggests the 
potential for gold mineralization and samples were taken by Goldfields geologists and 
submitted for assay. Results of the assays showed gold values in the range of 170 to 440ppb 
that seemed to be related to abundant limonite. (Goldfields, 1987c). Goldfields considered the 
Aukam deposit and extensions to the east and west to be prime gold exploration targets in 
addition to the graphite potential. 

8. Deposit Types 
 

Three different styles of graphite deposits are classified based on the morphology of the 
contained graphite: 1. Vein/lump type graphite deposits 2. flake type deposits and 3. 
amorphous graphite deposits (Flint, 2014). 
 
Vein type graphite, also known as lump or crystalline vein graphite, is the highly ordered 
crystalline graphite where crystals typically occur together in veins, rather than disseminated 
through the host rock. These deposit types are believed to form by precipitation from CO2 and 
CH4 rich fluids (Rumble et al., 1986). The best examples of vein type graphite deposits occur in 
Sri Lanka. 
 
Flake type graphite, also known as crystalline, contain ordered graphite crystals that are 
disseminated in the host rock. Flake graphite can be further divided on the basis of crystal size 
into: Coarse Flake 150 to 840 micrometers; fine flake 44 to 150 micrometers and ultrafine flake 
5 to 44 micrometers. (Flint, 2007). Flake graphite deposits form from the regional 
metamorphism of carbon-containing sedimentary rocks and can give rise to large deposits in 
metamorphic belts such as those in Mozambique, Madagascar and Quebec. 
 
Amorphous type graphite, also known as crypto-crystalline, or micro-crystalline contain 
disordered graphite crystals formed by thermal metamorphism of coal or carbon-rich rocks. 
 
The Aukam graphite deposit has the characteristics of a vein-style graphite deposit. The 
graphite is predominantly concentrated in veins, with only minor disseminated graphite 
occurring in the host rock. It is believed that the graphite formed by precipitation from a CO2 –
rich hydrothermal fluid channeled along the shear zone, and possibly related to an intrusion at 
depth (de Kock, 1935; Goldfields, 1987a).  
 
Other mineral occurrences known to occur in the vicinity of the Aukam Graphite deposit 
include fluorite vein type mineralization, tin mineralization and lead mineralization all hosted by 
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pegmatites. Element 12 (2014) suggested that the base of the Nama Group may have potential 
for unconformity style uranium mineralization, but no such mineralization has been identified 
on the Exclusive Prospecting License. 

9. Exploration 
Recent exploration on the Aukam property over the last three years has been undertaken by 
Next Graphite and CKR Carbon Corporation. Exploration in 2014 was carried out by Next 
Graphite and consisted of geological mapping, sampling of graphite veins and bulk testing of 
graphitic dumps. CKR Carbon continued bulk sampling and mapping of the project in 2015 and 
2016. Both companies also completed preliminary processing test work as described in Section 
13 Mineral Processing and Metallurgical Testing. 

9.1 Next Graphite Programs 2014 
During 2014, Next conducted bulk testing of the Aukam dumps and screened 500 tonnes of 
graphitic material. Results of 84 composite samples from the screened material averaged 
41.58% Cg. An unscreened representative sample from a 350 tonne stockpile graded 35% Cg 
(see Table 3). 

Table 3.  Results of assays of bulk screened material (Mwashuma, 2014). 

Borehole range Sample ID C(g) % S% 

1-10 1 48.73 0.33 

1-10 2 38.14 0.39 

1-10 3 43.76 0.51 

1-10 4 39.17 0.48 

1-10 5 40.49 0.53 

1-10 6 43.12 0.13 

1-10 7 43.74 0.48 

1-10 8 48.07 0.62 

1-10 9 46.38 0.79 

1-10 10 44.39 0.41 

1-10 16 17.05 0.37 
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Borehole range Sample ID C(g) % S% 

1-10 17 49.66 0.23 

1-10 18 40.41 0.49 

1-10 19 34.70 0.74 

1-10 20 36.62 0.26 

1-10 21 36.99 0.77 

1-10 22 41.98 0.43 

1-10 23 29.89 0.87 

1-10 24 45.37 0.58 

1-10 25 44.58 0.60 

1-10 26 40.70 1.73 

1-10 27 41.81 1.11 

1-10 28 35.96 1.08 

1-10 29 39.49 0.00 

1-10 30 81.83 1.36 

1-10 31 43.33 1.13 

1-10 32 32.28 1.12 

1-10 33 34.65 1.02 

1-10 34 34.98 1.26 

1-10 35 37.01 1.03 

1-10 36 37.28 0.95 

1-10 37 52.03 0.24 

1-10 38 37.79 0.14 

1-10 39 58.87 2.01 

1-10 40 38.03 1.21 

1-10 41 32.96 0.00 
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Borehole range Sample ID C(g) % S% 

1-10 42 41.52 0.49 

1-10 43 68.77 0.56 

1-10 44 54.54 1.26 

1-10 45 55.51 0.69 

11-20 1 62.23 1.07 

11-20 2 36.54 0.88 

11-20 3 35.55 0.22 

11-20 4 27.53 0.11 

11-20 5 37.08 0.40 

11-20 6 35.98 0.27 

11-20 7 20.85 0.49 

11-20 8 38.57 0.38 

11-20 9 39.00 0.28 

11-20 10 37.71 0.25 

11-20 18 66.97 0.85 

11-20 19 39.23 0.94 

11-20 20 36.47 0.33 

11-20 21 56.20 0.43 

11-20 22 43.03 0.61 

11-20 23 37.28 1.26 

11-20 24 36.81 1.06 

11-20 25 63.97 1.25 

11-20 26 37.88 1.71 

11-20 27 36.88 0.87 

11-20 28 36.85 2.01 
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Borehole range Sample ID C(g) % S% 

11-20 29 38.35 1.35 

11-20 30 37.16 0.79 

11-20 31 39.39 0.86 

11-20 32 39.14 1.02 

11-20 33 36.32 1.32 

11-20 34 41.19 1.41 

11-20 36 34.21 0.25 

19-28 15 36.53 0.34 

20-29 11 36.68 0.37 

20-29 12 37.02 0.10 

20-29 13 39.60 0.26 

21-30 14 43.68 0.48 

21-30 16 37.04 0.63 

23-32 17 37.95 0.62 

29-38 14 40.62 0.23 

29-38 15 41.54 0.37 

30 - 39 12 43.10 0.26 

39 - 48 13 52.21 0.32 

54 - 63 11 39.33 0.53 

    

Table 4. Results of assays of unscreened material (Mwashuma, 2014) 

Borehole range Sample ID C(g) % S% 

fine 2 fine 2 15.35 0.69 

fine 721 fine 721 33.32 0.90 
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Next also sampled exposed graphite veins and assays of the samples range from 41.45 to 68.85 
% Cg (see table 5). These samples are believed to come from veins exposed in the open pit, but 
exact location is uncertain (Element 12, 2014). 

Table 5. Assays of graphite veins (Mwashuma, 2014b). 

Sample Carbon % Sample Carbon % 
Rock Mix 1 43.03 Rock Mix 6 41.45 
Rock Mix 2 55.07 Rock Mix 7 42.80 
Rock Mix 3 48.67 Rock Mix 8 58.40 
Rock Mix 4 68.85 Rock Mix 9 41.21 
Rock Mix 5 48.49 Rock Mix 10 48.34 

 

An Environmental Management Plan Report was carried out on behalf of Gazania Two Hundred 
and Forty Two Pty Ltd. by the Centre for Geosciences Research of Windhoek during 2014 
(Centre for Geosciences Research, 2014). The report was submitted to the Ministry of 
Environment and Tourism who issued a letter of Environmental Clearance for exploration at the 
project on September 22, 2014. The Environmental Clearance is valid for a period of three years 
unless withdrawn by the Ministry. 

9.2 CKR Carbon Exploration 2015 

9.2.1 Mapping and prospecting 
During 2015 CKR Carbon carried out preliminary surface and underground mapping to better 
understand the distribution of graphite veins on the property. The lower adit on the property 
was cleaned out during 2015 and preliminary mapping of graphite veins was carried out by CKR 
Consultants Boswell Projects. The adit enters the hill in a southwesterly direction subparallel to 
the direction of many graphite veins, before heading northwest across the dominant strike 
direction (Figure 9). Several veins were observed in both sections of the adit although 
orientations were not accurately determined. 

Prospecting of the area around the main workings was undertaken by the author during 
November 2015 to document further occurrences of graphite mineralization. Graphite was 
found as both disseminated grains in the host granite, as well as discrete veins ranging in size 
from mm scale veinlets along fractures to 1m wide veins observed in the open cut. In total 19 
graphite occurrences, both veins and disseminations, were identified at surface over a distance 
of approximately 430 metres, a maximum width of 110 metres and a vertical height of 
approximately 130 metres. Most of the occurrences are hosted within the altered granite and 
the larger occurrences are typically associated with strong epidote and hematite alteration. 
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Figure 9. Geology of lowermost adit of past producing Aukam Graphite Mine. 
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9.2.2 Bulk Sampling 

During October 2015 CKR Carbon completed a 25 tonne bulk sampling program of graphite 
from the lower adit. Representative samples totalling 1,000 kilograms were sent to Lilof 
Enterprises (“Lilof”) (formerly Gecko Laboratories) for assay, particle size analysis and flotation 
testing. 

Results of assays of 84 sub-samples, taken from the 1,000 kilograms submitted to the lab, 
ranging in weight from 3.12kg to 10.75kg show a range of 11.39% Cg to 72.14% Cg with an 
average of 27.66% Cg. In addition, 21 of the 84 samples (25%) assayed more than 30% Cg (Table 
6). 

During April 2016, CKR sent a 1.6 tonne bulk sample of screened graphitic material to an 
operating mill and graphite plant to test the behaviour of the material in such an operating 
environment. Seven composite samples ranging in weight from 20 kg to 30kg were taken from 
the bulk sample and assayed for their carbon content. The results of the assays show a range of 
55.64% Cg (carbon as graphite) to 63.87% Cg with an average of 59.40% Cg (See Table 7).  
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Table 6. Results of assays of samples of 25 tonne bulk sample from lower adit. 
Sample ID Cg (%) S (%) Sample ID Cg (%) S (%) 
AUK-U-01 24.98 0.9 AUK-U-43 51.12 0.8 
AUK-U-02 25.27 0.6 AUK-U-44 28.07 0.8 
AUK-U-03 13.62 0.7 AUK-U-45 15.73 0.7 
AUK-U-04 24.79 0.6 AUK-U-46 11.94 0.5 
AUK-U-05 23.11 0.7 AUK-U-47 21.64 0.6 
AUK-U-06 44.80 0.9 AUK-U-48 48.67 0.6 
AUK-U-07 40.63 1.0 AUK-U-49 23.55 0.4 
AUK-U-08 19.79 0.7 AUK-U-50 12.96 0.5 
AUK-U-09 20.38 0.5 AUK-U-51 34.43 0.5 
AUK-U-10 29.97 0.4 AUK-U-52 37.44 0.6 
AUK-U-11 25.40 0.5 AUK-U-53 35.20 0.7 
AUK-U-12 37.50 0.6 AUK-U-54 33.97 0.5 
AUK-U-13 34.22 0.7 AUK-U-55 26.96 0.7 
AUK-U-14 21.85 0.5 AUK-U-56 23.35 0.5 
AUK-U-15 33.64 0.5 AUK-U-57 30.11 0.6 
AUK-U-16 39.83 0.6 AUK-U-58 27.61 0.7 
AUK-U-17 17.82 0.7 AUK-U-59 43.26 1.0 
AUK-U-18 24.58 0.5 AUK-U-60 28.21 0.9 
AUK-U-19 21.92 0.6 AUK-U-61 24.62 1.1 
AUK-U-20 16.91 0.5 AUK-U-62 21.16 0.8 
AUK-U-21 27.78 0.4 AUK-U-63 41.77 0.9 
AUK-U-22 53.38 0.7 AUK-U-64 28.48 0.7 
AUK-U-23 22.83 0.8 AUK-U-65 53.33 0.7 
AUK-U-24 31.87 0.7 AUK-U-66 36.47 0.6 
AUK-U-25 18.78 0.7 AUK-U-67 15.85 0.8 
AUK-U-26 19.41 0.5 AUK-U-68 26.67 0.7 
AUK-U-27 23.13 0.4 AUK-U-69 17.09 1.1 
AUK-U-28 16.60 0.8 AUK-U-70 25.62 0.5 
AUK-U-29 13.53 1.1 AUK-U-71 39.01 0.6 
AUK-U-30 15.28 0.9 AUK-U-72 38.85 0.6 
AUK-U-31 22.73 0.7 AUK-U-73 28.37 0.6 
AUK-U-32 16.98 0.5 AUK-U-74 43.66 0.8 
AUK-U-33 12.39 0.5 AUK-U-75 51.97 0.7 
AUK-U-34 13.08 0.7 AUK-U-76 27.98 0.6 
AUK-U-35 11.39 0.8 AUK-U-77 42.84 0.7 
AUK-U-36 22.66 0.7 AUK-U-78 25.19 0.6 
AUK-U-37 25.59 0.9 AUK-U-79 33.43 0.7 
AUK-U-38 72.14 0.5 AUK-U-80 15.09 1.2 
AUK-U-39 36.34 0.6 AUK-U-81 32.23 0.8 
AUK-U-40 15.32 0.5 AUK-U-82 21.16 0.7 
AUK-U-41 17.28 0.4 AUK-U-83 15.31 0.8 
AUK-U-42 18.82 0.7 AUK-U-84 20.99 1.4 
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Table 7. Results of assays for sub-samples of 1.6 tonne bulk sample (Van Heerden, 2016a). 

Sample Number Cg (%) 

1975 57.50 

1980 63.87 

2015 55.64 

2075 58.66 

2080 58.75 

2225 60.86 

2345 60.49 

Average 59.40 

 

10. Drilling 
 

To the Author’s knowledge, there are no records of drilling carried out on the Aukam property. 

 

11. Sample Preparation, Analysis and Security 
 

Three different types of rock sampling have been used at Aukam to date: 1. Grab samples - 
chips/pieces of rock taken from outcrop or dumps; 2. Channel samples - continuous chip 
samples taken in a straight line across the strike of a graphite vein and 3. Bulk samples of 
material from the dumps and adits. All rock samples are placed into plastic sample bags, 
labelled and securely closed as the samples are taken.  

All samples are securely stored on site prior to transportation to Swakopmund by CKR staff or 
consultants. Samples were initially assayed at Gecko Laboratories, and more recently by Lilof 
Enterprises. 
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In the opinion of the Author, sample preparation, security, analytical procedures and analyses 
are consistent with industry best practice and are adequate for the purposes used in this 
technical report. 

12. Data Verification 
 
All assay results reported herein were taken directly from the Laboratory reports by the author. 
During the most recent field visit six samples were taken by the author for comparison with 
previously reported assays (Table 8). Chip channel samples taken across graphite veins in the 
lower adit range from 18.34 to 56.06 % Cg and average 38.79% Cg. While this average is lower 
than the average of 49.63 % Cg from previously reported assays of graphite veins (see Table 5), 
the average is skewed by the much lower grade sample RM-001 which contains significant iron 
oxide. The remaining two samples are within the range of 41.21 to 68.85% Cg shown by the 
previous sample results.  
 

The three samples of screened dump material range from 41.55 Cg to 53.48 Cg and average 
49.04% Cg. This average is higher than that for 84 screened composite samples from the lower 
adit of 27.66% Cg (see Table 6) and for 84 screened composite samples from the dumps of 
41.58% Cg (see Table 3), but is lower than the average of 59.40% Cg for 7 composite samples 
taken from a 1.6 tonne bulk sample of screened dump material (see Table 7).  
 

The discrepancies between the averages of the various sample batches most likely arise due to 
the small number of check samples taken. In addition, the check samples were taken from 
material believed to be similar in nature to the original samples but are not exact duplicates. In 
addition, while the averages are different, the range of carbon values for the check samples lie 
with the range of values for the previous sample batches. As such, the previous assays are 
considered reliable for the early stage of investigation of the project. 
 

Table 8. Results of check sampling of Aukam graphite mineralization (Van Heerden, 2016b). 

Check Sample  
Graphite 

(Cg%) 
Check Sample  

Graphite 
(Cg%) 

Vein Material Screened Dump Material 

RM-001 18.34 AUK-U-88 41.55 

RM-002 41.98 AUK-U-89 53.48 

RM-003 56.06 AUK-U-90 52.08 

Average 38.79 Average 49.04 
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13. Mineral Processing and Metallurgical Testing 
 

Aukam graphite mineralization has been subjected to a series of metallurgical test work that 
has resulted in an acid washed product grading 96.13% Cg. Further work needs to be done to 
optimize the flotation, especially with respect to loss of graphite to the tails. This should result 
in an increased grade of the final product 

Initial work was completed by Gecko laboratories of Swakopmund for Next Graphite in 2014, 
which was followed by another series of tests carried out at Lilof laboratories (formerly Gecko) 
for CKR Carbon in 2015. 

Gecko Laboratories Flotation Tests, January 2014 

Initial testing by Gecko laboratories in 2014 was carried out on material taken from two 
composite samples weighing 2.983kg and screened to -850µm (Mwashuma, 2014a). Each 
composite was split into 10 sub-samples that were floated to produce a rougher concentrate. 
The rougher concentrate was washed with four cleaner stages. Results of the test work are 
shown in Table 9. 

Table 9. Initial unoptimized flotation results (Element 12, 2014). 
Composite I.D  Avg. % Carbon 

Feed grade  
Avg. % Carbon 

cleaner 
concentrate  

Avg. % carbon 
tails grade  

Avg. % 
carbon 
upgrade  

Rocks 123  48.92  80.34  31.50  31.42  
Rocks 456  52.93  81.63  30.14  28.70  

  

Results indicated a relatively low grade cleaner concentrate while significant carbon reported to 
the tails. It was clear from these results that liberation of graphite was incomplete at -850µm 
and further testing was required to determine the optimum grain size to use for future 
flotation. 

Element 12 (2014), based on these results made the following recommendations for future test 
work: 

• Liberation tests to determine the optimum size for future flotation test work 

• Particle Size Distribution to determine the size of graphite flakes prior to grinding 
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• Flotation tests using information from liberation tests to optimize recovery of graphite 
to the concentrate.  

Gecko Laboratories Flotation Test, March 2014 

This test was carried out using -300 µm material to determine how the finer grind affected the 
liberation of the graphite (van de Merwe, 2014). In addition to the finer grind, the test circuit 
also included a rougher scavenger and a cleaner scavenger stage to try and reduce the amount 
of carbon reporting to the tails. Results of the flotation test indicate that although less carbon 
reported to the tails (5.5% in total) the grade of the cleaner concentrate was still low at 73.5% 
(Table 10). Recovery of carbon was good at 93.4%.  

Table 10. Results of flotation tests of -300μm material (van de Merwe, 2014). 

 

Mass(g) Yield %Carbon Recovery 

Feed (crushed rock)  3,661.23    48.9%   

+850μm  657.90  18.0% 45.4% 16.7% 

-850μm  3,003.34  82.0% 49.6% 83.3% 

-850+300μm  1,542.54  42.1% 52.1% 44.9% 

Feed (-300μm)  1,460.80  39.9% 47.0%   

Rougher Conc  941.40  25.7% 69.2% 94.8% 

Rougher Tails  519.40  14.2% 6.9% 5.2% 

Rougher Scav Conc  60.40  1.6% 20.8% 1.8% 

Rougher Scav Tails  459.00  12.5% 5.1% 3.4% 

Cleaner Feed  941.40  25.7% 69.2%   

Cleaner Conc  872.70  23.8% 73.5% 93.4% 

Cleaner Tails  68.70  7.3% 13.8% 1.4% 

Cleaner Scav Conc  12.70  0.3% 36.6% 0.7% 

Cleaner Scav Tails  56.00  1.5% 8.7% 0.7% 

     Combined Tails  515.00  14.1% 5.5% 4.1% 
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Van de Merwe (2014) suggested that four or five cleaner stages would be required to produce a 
+93.5% carbon product, and that at least one, but possibly two regrind stages on the 
concentrate will be needed to liberate the gangue from the graphite flakes. 

Lilof Enterprises flotation test, November 2015 

Test work on samples from graphite veins in the lower adit at Aukam were conducted by Lilof in 
late 2015, to further evaluate the liberation and recovery of carbon at a grind size of 90% -
200µm (Mwashuma, 2015). A total of 129 kilograms of material with a head grade of 29.65% Cg 
was used in the flotation test. Three rougher and cleaner stages were used, with a collector 
(paraffin) dosage of 15g/t and frother (Monitol 508) dosage of 150g/t. Rougher stages were 
performed at 25.44% slurry solids, with cleaner stages at 16.8% solids. No regrind of 
concentrates was performed. 

This latest test produced the best results to date, with a rougher concentrate grading 80.59% 
Cg and a cleaner concentrate of 89.58% Cg (see table 11). This purity was achieved despite 
significant graphite reporting to the rougher and cleaner tails which assayed 6.2% Cg and 8.95% 
Cg, respectively, indicating potential to further optimize the process.  

The final cleaner concentrate was washed with a 5% hydrochloric acid solution that resulted in 
an end-product grading 96.13% Cg and 0.08% sulphur.  

Table 11. Summary of Lilof Flotation test results 

Description Floated Rougher 
Concentrate 

Rougher 
Tails 

Cleaner 
Concentrate 

Cleaner 
Tails 

Cleaner Concentrate 
Acid Washed 

Mass (Kg) 129.00 40.97 88.03 39.61 1.36 36.61 

Graphite (%) 29.65 80.59 6.20 89.58 8.95 96.13 

Graphite 
Mass (Kg) 

38.25 33.02 5.46 35.49 0.12 34.87 
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Flake Size distribution 

Prior to flotation testing, flake size distributions were determined on three composite samples. 
The distribution is consistent between the three samples showing primarily medium to large 
flake (35.0 to 38.4%) and fine flake (39.7 to 42.0%) sizes. Results are given in Table 12 below. 

Table 12. Flake size distribution of Aukam graphite  

Description Particle Size Test 1 Cumulative Test 2 Cumulative Test 3 Cumulative 
  (µm) % % % % % % 

Large-
Medium 

+212 22.4 22.4 21.8 21.8 23.2 23.2 
+150 16 38.4 14.6 36.4 11.8 35 

Small +105 9.9 48.3 8 44.4 10.4 45.4 
+75 12 60.3 13.6 58 12.7 58.1 

Fine +45 15.1 75.4 16 74 14.6 72.7 
-45 24.6 100 26 100 27.3 100 

  TOTAL 100   100   100   
 

14. Mineral Resource Estimates 
 
No resource estimate is known to the author. 

15. Mineral Reserve Estimates to 22. Economic Analysis 
 

The Aukam Graphite Project is not an advanced stage property and as such Items 15 to 22 are 
not applicable. 

23. Adjacent Properties 
 

There are no adjacent properties relevant to the Aukam Graphite Project. 

24. Other Relevant Data and Information 
 

The author is not aware of any other relevant data or information. 
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25. Interpretation and Conclusions 
 

CKR Carbon Corporation has, through its wholly owned Namibian subsidiary Micron 
Investments PTY Ltd., an option to earn an initial 63% interest in the past-producing Aukam  
lump graphite project in southern Namibia.  

The graphite at Aukam occurs in granite and gneiss of the Namaqualand Metamorphic Complex 
exposed in an erosional window through the Nama Group sedimentary cover. It is believed to 
be hydrothermal in origin, formed by CO2-rich fluids channeled along a shear zone and 
precipitated due to a redox reaction with iron oxides, hematite and limonite. The same CO2-rich 
fluids are likely responsible for the widespread kaolinite and epidote alteration of the host 
granite, which suggests that the graphite was precipitated after the intrusion of the granite and 
not a result of the intrusion. Graphite occurrences, predominantly as veins, but also locally as 
disseminations, have been identified in 19 different localities at surface over a distance of 
approximately 430 metres, a maximum width of 110 metres and a vertical height of 
approximately 130 metres. 

Results of work to date indicate the potential for recovering graphitic material from dumps left 
behind from historical mining as well as from underground adits. Three bulk sampling programs 
have been undertaken on the property to date, two from the dumps and one from the lower 
adit.  Assays from 80 composite samples taken during Next Graphite’s 2014 programme 
showed a range of 17.05 to 81.83% Cg and averaged 41.58% Cg. Assays from 84 composite 
samples of screened lower adit material taken during CKR’s 2015 programme showed a range 
of 11.39 to 72.14% Cg and an average of 27.66% Cg.  

Grab samples of vein material taken by Next show a range of 41.45 to 68.85% Cg and an 
average of 49.63% Cg, while three chip channel samples of veins taken by CKR range from 18.34 
to 56.06% Cg and average 38.79% Cg. 

Several bench scale metallurgical tests have demonstrated that conventional flotation is a 
viable means of concentrating the graphite into an end product. The last test, undertaken by 
Lilof Enterprises for CKR, resulted in a low sulphur end-product grading 96.13% Cg following 
grinding, flotation and an acid wash. Results to date show that further optimization is likely 
possible if graphite is prevented from reporting to the tails. 
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26. Recommendations  
 

The Aukam graphite mine is a past producer that has potential for discovery of further vein 
style graphite both at surface and underground. As such further work is recommended on the 
Aukam project to test this potential.  The work should be undertaken in such a way that results 
can be used, in combination with other studies, to form the basis of an application for a mining 
license to be submitted in early 2017. The following exploration work is recommended: 
 
Underground program (4 months) 

• a diamond drill program should be undertaken to test the graphite potential down dip 
of the known veins. A minimum of 1,000 metres is recommended in order to develop 
resources. 

• Exploratory drifting along graphite veins in lowermost adit 
 

Surface program  (1 month) 
• Auger sampling of remaining dumps 
• Electromagnetic Survey to locate additional graphite veins 

 
Environmental impact assessment (4 months) 
 
Other Studies (ongoing) 

• Product testing to determine suitability of Aukam graphite for different end uses. 
 

 
A budget for the work on the Aukam project is given in Table 13 below. The work is expected to 
take 6 months to complete including final reporting and submittal of an application for a mining 
license and to cost $495,000. 
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Table 13. Budget 
AUKAM GRAPHITE PROJECT 

 
Item Cost ($) 

Community     
  Expenses $30,000  
  
Exploration   

 
Geologist $15,000 

  Drilling (1,000m @ $106/m) $106,000  

 
Core Boxes $4,000 

 
Equipment $10,000 

  Assaying (500 samples) $25,000 

 
Water  $10,000 

 
Labour $60,000 

  Truck rental & fuel $10,000  
  Field Supplies $5,000 

 
Geophysics (Electromagnetics) $20,000 

  
Environmantal Impact Assessment $50,000 
  
Underground Exploration  

Stope maintainance – Lower Adit $20,000 
Exploration drifting – Lower Adit $60,000 

  
Travel and Accommodation  $20,000 
  
Reporting $10,000 
  
Product Testing $50,000 
  
TOTAL $495,000 
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