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KUN-MANIE NICKEL PROJECT: MALY KRUMKON RESOURCE 
ESTIMATE AND CONCEPTUAL MINING STUDY 

 

1 INTRODUCTION 

SRK Consulting (UK) Ltd (SRK) has been requested by Amur Minerals Corporation (AMC) 
to derive a mineral resource estimate and undertake a conceptual mining study based on the 
exploration results from the area termed Maly Krumkon, which is situated within the Kun-
Manie Licence Area. SRK understands that the results of this study will be used to assist in 
the planning of next year�s exploration drilling programme.  

Kun-Manie, which is currently AMC�s primary asset, is an early to mid stage nickel and 
copper exploration project located in the Amur Oblast of Far East Russia. Exploration to date 
has enabled two orebodies,Voderazdelny and Ikenskoe, to be identified and mineral resource 
estimates to be reported. Maly Krumkon is situated some 5.5km northwest of Voderazdelny. 
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2 BACKGROUND 

While SRK has not previously performed any work on the Maly Krumkon data nor visited 
the Maly Krumkon site, SRK has previously completed six commissions on behalf of AMC: 

• In March 2005, SRK completed a desktop review of exploration data supplied to 
SRK by AMC on Kun-Manie;  

• In July 2005, SRK conducted a site visit to the project to review the exploration 
methodologies, data collection procedures and the geology of the project area;  

• In September 2005, SRK prepared an independent mineral resource estimate for 
Kun-Manie based solely on a review of the exploration results obtained before and 
during the completion of the 2004 field season. This resource estimate was 
produced in accordance with the guidelines given in the Australasian Code for the 
Reporting of Exploration Results, Mineral Resources and Ore Reserves (The JORC 
Code). SRK also produced a valuation of the Kun-Manie Project which was based 
on the September 2005 resource estimate and exploration information available up 
to 1 January 2005. Resource estimates were prepared for the Voderazdelny and 
Ikenskoe orebodies only;  

• In December 2005, SRK updated its mineral resource estimate for Voderazdelny 
and Ikenskoe and its valuation of the project to reflect the work undertaken and 
results obtained during the 2005 exploration field season;  

• In February 2006, SRK produced a Competent Person�s Report (CPR) on AMC�s 
exploration assets which was included in an Admission Document produced by 
AMC in support of its admission to the AIM market of the London Stock Exchange; 

• In June 2006, SRK produced a conceptual open pit mining study on the 
Voderazdelny and Ikenskoe orebodies. 
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3 SRK INDEPENDENT RESOURCE ESTIMATE 

3.1 Work completed 

In undertaking this commission, SRK has: 

• Imported the information provided by AMC into the Gemcom project database already 
set up for the previous resource estimation work;  

• Constructed a 3D wireframe model for Maly Krumkon delimiting the mineralisation 
based on an assay cut-off grade of 0.10% Ni;  

• Conducted classical statistical analyses on the Ni and Cu assay data for Maly Krumkon 
provided by AMC;  

• Extrapolated the Ni and Cu data into the geological model using an inverse distance 
algorithm; 

• Reported a resource estimate based on the above and assuming a specific gravity of 
3.00 t/m3;  

3.2 Data quantity 

SRK received data from AMC in the form of an Excel spreadsheet which contained drill 
hole coordinates, survey and assay information for 4 drill holes and 4 trenches. The 
drillholes (totalling some 515 m) had been drilled on two sections some 550m apart and a 
spacing of some 100m between drill holes. The 4 trenches comprised a total of some 391 m 
of sampling. Sample intervals along trenches and down drill holes had been assayed for 
nickel and copper (344 assays). Sample lengths vary from 0.3 m to 5.0 m with the most 
common length being 1.5 m for drill holes and 2m for trenches. SRK understands that all of 
the drill holes and two of the trenches were completed in the 2006 field season and that the 
remaining two trenches were completed in 1999. 

SRK imported the data into the existing Gemcom project with only one correction which 
was to press the drill hole and trench collar coordinates onto the topography due to slight 
discrepancies between the measured elevation in the field and that of the topography in the 
existing database.  



SRK Consulting 
Maly Krumkon Study Page 4 

 

���������	�
� �
������� ������ �����
����
����������������
� �
�������� ������ �������� ���� ����������!���� �
" ���#����$$%�
�" &'() *++�

 

Figure 3-1 below shows a plan view of the drill hole and trench locations. 

Figure 3-1 Maly Krumkon plan view showing drill hole and trench locations 

 
 

3.3 Mineralisation modelling 

SRK�s geological model of the mineralisation at Maly Krumkon is based on drill hole 
assays, trench assays, mineralised outcrops and a surface geological map of the area 
compiled by AMC geologists. The zone has been modelled as a sill dipping to the east with 
a shallow dip in the south which steepens to the north. The down dip and plan view limits of 
the mineralised zone have been projected up to some 200 m from the outermost drill holes 
and trenches. The modelled extents of the zone largely reflects the topography and amount 
of drill hole information available rather than any geological contact.  

An assay cut-off of 0.10% Ni was used to define the footwall and hangingwall contacts of 
the orebodies. In order to maintain the continuity of the orebodies, broad zones of 
mineralisation were modelled and internal sub-grade material was included as required to 
ensure continuity. SRK considers it likely that in reality portions of the zone are comprised 
of a series of stacked sills separated by internal waste and that further drilling may enable 
these to be delineated separately.  

Figures 3-2 to 3-4 below show a 3D rendered image of the mineralised zone, a plan view 
and a typical cross section through the modelled zone. 
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Figure 3-2 3D rendered image of the Maly Krumkon mineralised zone 

 
 

Figure 3-3 Plan view of the Maly Krumkon mineralised zone 
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Figure 3-4 Typical cross section through the Maly Krumkon mineralised zone 

 
 

3.4 Resource estimation 

3.4.1 Classical statistical analysis 

The drill hole and trench data was composited into 1.5 m intervals and these composites 
were used for both the statistical analysis presented here and grade interpolation. Only data 
within the interpreted mineralised zone has been used. SRK has undertaken two separate 
statistical analyses; one on all the data and one on the drill hole data only. 

The reported statistics for nickel in the Maly Krumkon (MK) mineralised zone are 
summarised below in Table 3-1:  
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Table 3-1 Summary statistics for all data and DH data in MK mineralised zone 

 All Data DH data only 

Minimum Value 0.00% 0.00% 

Maximum Value 2.15% 2.15% 

Total Number of Samples Used 272 99 

Mean  0.47% 0.54% 

Standard Deviation 0.38 0.42 

Variance 0.15 0.18 

Coefficient of Variation 0.81 0.78 

 

A normal and log normal histogram for nickel in the Maly Krumkon mineralised zone using 
all the data and the DH data separately are shown below. These indicate the nickel to have a 
distribution between normal and lognormal and hint at the presence of more than one data 
population though more information would be required to confirm this. 

Figure 3-5: MK Zone all data 1.5 m composites Ni normal histogram 
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Figure 3-6: MK Zone all data 1.5 m composites Ni lognormal histogram 

 

 
 

Figure 3-7 MK Zone DH data only 1.5 m composites Ni normal histogram 
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Figure 3-8 MK Zone DH data only 1.5 m composites Ni lognormal histogram 

 
 
Summary statistics for both nickel and copper in the MK mineralised zone are shown in the 
table below: 

 

Table 3-2: Summary statistics MK Zone 

Element Mean Max Min No. of samples  
ALL DATA     

Ni 0.47% 2.15% 0.00% 272 
Cu 0.15% 0.60% 0.00% 272 

DH DATA     
Ni 0.54% 2.15% 0.00% 99 
Cu 0.15% 0.49% 0.00% 99 

 

3.4.2 Grade interpolation and tonnage estimation  

A block model was constructed using regular sized blocks of 50 m x 50 m x 3 m (x,y,z). 
This model records the percentage of each block which lies within the modelled orebody in 
order to maintain the volumetric integrity. A density of 3.00 t/m3 which is supported by 170 
density determinations from the previous SRK resource estimate was assigned to those parts 
of the blocks which lay within the mineralised zone. 

Grade was interpolated into the block models using Inverse Distance Weighting squared 
(IDW) for nickel and copper. Despite a small number of outliers existing for both nickel and 
copper no top-cuts were applied due to the limited number of points in the data set. The 
interpolation incorporated spherical search radii of 500 m to enable all blocks to be 
interpolated into and a minimum of 5 and a maximum of 25 samples was used in the 
interpolation.   
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3.4.3 Classification 

Due to the wide spaced nature of the data, SRK has only classified a portion of the 
mineralised zone as an Inferred Mineral Resource as defined by the JORC Code. The extent 
of this area is shown below in Figure 4-5. The remainder of the mineralised zone has not 
been classified. 

Figure 3-9 Inferred Mineral Resource boundary 

 

3.4.4 Resource statement 

SRK�s resource estimate as of September 2006 and with no block cut-off grade applied, 
using all the data and using the terms of the JORC Code is detailed below in Table 3-3. 

Table 3-3 Mineral Resource Estimate 

 

Maly Krumkon Zone Tonnage  
(Mt) 

Ni  
(%) 

Ni 
(t) 

Cu 
(%) 

Cu  
(t) 

      

Inferred Mineral Resource 11.0 0.45 50,000 0.14 15,200 

 

Using nickel only cut-off grades from 0.00% Ni and at 0.05% increments through to 0.90% 
Ni the following grade-tonnage relationship has been derived for the Inferred Mineral 
Resource. 

MK 
mineralised 
zone 

MK inferred 
resource 
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Figure 3-10: MK mineralised zone grade-tonnage relationship 

Grade Tonnage Curve - Inferred Resource
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3.5 SRK comments 

The work undertaken has enabled SRK to report an Inferred Mineral Resource for Maly 
Krumkon of 11.0Mt with a mean grade of 0.45% Ni and 0.14% Cu. This estimate is based 
on a limited amount of data and consequently only a portion of the total mineralised zone 
modelled by SRK has been classified as an Inferred Mineral Resource with the remainder 
being unclassified. Further work is warranted to both confirm the full extent of the 
mineralisation and to enable a greater proportion of this to be reported as a resource as 
defined by the JORC Code. 

 

4 CONCEPTUAL OPEN PIT STUDY 

4.1 Introduction 

The resource outlined above represents a potential open pit mining target. AMC requested 
that conceptual pits be derived based upon the mineralised zone modelled, preliminary 
metallurgical test work completed by that time and potential operating costs derived from a 
historical database compiled by Western Mine Engineering Inc. (�WME�), USA. The open 
pit conceptual study was undertaken on the total mineralised zone modelled. In addition, 
SRK has interpolated the grade into two separate block models; one with both the drill hole 
and trench data and one with the drill hole data only. SRK stresses that the tonnages and 
grades reported in this section of this document are neither resources nor reserves and have 
been generated simply to highlight the potential of the Maly Krumkon prospect and identify 



SRK Consulting 
Maly Krumkon Study Page 12 

 

���������	�
� �
������� ������ �����
����
����������������
� �
�������� ������ �������� ���� ����������!���� �
" ���#����$$%�
�" &'() *++�

where further exploration and evaluation is warranted. These tonnage and grade estimates 
should not therefore be reported in the public domain.  

4.2 Base case scenario 

A base case conceptual open pit using Whittle optimisation software was evaluated using 
the parameters detailed below in Table 4-1. Two ultimate pit shells were generated; one on 
the block model for the whole mineralised zone using all the data and one on the block 
model for the whole mineralised zone using drill hole data only. 

Table 4-1 Base case scenario parameters 

Parameter Value Source 

Final pit slope angle 500 AMC 

Metallurgical recoveries 
Nickel1  
Copper  

 

 
85.4% 
82.1% 

 

Sibsvetmetniproyect 
(Preliminary metallurgical test 

work results) 

Operating costs 
Mining  

Processing 
General and Administration 

 
US$1.40/t 
US$6.00/t 
US$3.00/t 

Western Mine Engineering Inc. 
(2004 Reference Manual) 

Commodity Prices 
Nickel  
Copper 

 

 
US$8,800/t 
US$2,200/t 

 

SRK 

 
Notes 
1 Nickel smelter and refining charges factored into pit optimisation by reducing effective 
metal recovery to 57.0%.  
2 Ore losses and dilution were not taken into account as part of this study. 
 

Tables 4-2 and 4-3 below summarise the tonnage and grade of the material within the 
optimised open pits using block models with grades interpolated using all data and with drill 
hole data only respectively.. 

Table 4-2 Base case final pit results � All data 

Orebody Tonnage 
(Mt) 

Ni 
(%) 

Ni 
(t) 

Cu 
(%) 

Cu 
(t) 

      
Total Zone  38.7 0.46 178,020 0.14 54,180 

In pit 31.6 0.49 154,840 0.15 47,400 
Total Waste  202.5     

Total material in pits 234.1     
Strip ratio  6.4     
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Table 4-3 Base case final pit results � drill hole data only 

Orebody Tonnage 
(Mt) 

Ni 
(%) 

Ni 
(t) 

Cu 
(%) 

Cu 
(t) 

      
Total Zone  38.7 0.54 208,980 0.15 58,050 

In pit 35.9 0.54 193,860 0.15 53,850 
Total Waste  251.4     

Total material in pits 287.3     
Strip ratio  7.0     

 

Figures 4-1 to 4-3 show plan views, 3D and sectional views of the mineralised zone and 
final pit limits for the base case scenario. 

Figure 4-1 Plan view showing MK mineralised zone and base case projected 
final pit outline for both all data and drill hole only data models 

 

 
 

Mineralised zone 

All data ultimate pit 

Drill hole data 
only ultimate pit 
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Figure 4-2 3D view showing MK mineralised zone and base case final pit 
shells 

 
Figure 4-3 Cross section showing MK mineralised zone and final pit shells 

 
 

 
 

Mineralised zone 

Drill hole data 
only ultimate pit 

All data ultimate pit 

Mineralised zone 

Drill hole data 
only ultimate pit 

All data ultimate pit 
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4.3 SRK Comments 

This conceptual mining study undertaken by SRK has demonstrated that the mineralised 
zone is potentially mineable by open pit methods. By including the Inferred Mineral 
Resource and unclassified material, pit shells have been evaluated which encompass the 
majority of the modelled mineralised zone. Clearly additional drilling is warranted and 
needed in order to establish with more certainty the extent and continuity of the mineralised 
zone. In addition, further drilling could enable more of the mineralised zone to be classified 
as an Inferred Mineral Resource. 

It is noticeable that the pit shells derived do not extend to the base of the modelled zones 
suggesting that the exploration should, at least in the medium term, concentrate on 
confirming the continuity of the zone between sections rather than attempting to extend this 
at depth. 

SRK also recommends that AMC undertake to establish independently derived estimates of 
operating costs as the project progresses. Work is also required to investigate the likely 
dilution and loss factors that could be expected in practice. 

5 CONCLUDING REMARKS 

The work undertaken by SRK has demonstrated that the Maly Krumkon mineralised zone 
has the potential to be exploited by open pit mining and that further drilling is now justified 
to establish the extents and continuity of the mineralisation and to enable a greater portion of 
the mineralised zone to be reported as a Mineral Resource as defined by the JORC Code. 
Further work should also include mining and geotechnical studies to establish the extent of 
mining losses and dilution and pit design criteria; additional technical studies into 
metallurgical, water/environmental management and infrastructure aspects as well as a 
preliminary economic assessment of the project inclusive of the preparation of indicative 
capital and operating costs.  

Any ore reserve estimates that may be produced for the project in due course, following the 
completion of pre-feasibility study level assessment, will be dependent upon the results of 
this work and will likely be different to the in pit tonnages and grades reported by SRK in 
this report.  
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6 WARRANTY 

The observations, comments and conclusions presented in this report represent SRK�s 
opinion as of September 2006 and are based in part on SRK�s analysis of information 
provided by AMC and discussion with AMC�s management. SRK cannot accept any 
liability, either direct or consequential for the validity of information that has been accepted 
in good faith. 

SRK requires to approve any extract from this report used for the purposes of financing or 
presentation to third parties. 

 
For and on behalf of SRK Consulting (UK) Ltd 
 

 
 
Dr Mike Armitage 
Managing Director 
 

 
 
Nick Fox 
Resource Geologist  
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