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1.0   INTRODUCTION 
 
Exploration within EPM 14797 has primarily focused on intrusion related tin and tungsten mineralisation. 
Exploration activities have included prospectivity modelling, prospecting, geological mapping and rock 
chip sampling, RC and diamond drilling, metallurgical test work, petrology, regional geological and 
structural studies, geophysical interpretations and reviews as well as grade tonnage investigations. 
 

Following work in the previous years, Jervois Mining Limited (‘Jervois’) identified EPM 14797 Khartoum 
as a priority prospect and an early decision was made to consolidate EPM 14797 Khartoum with 
neighbouring tenures to form a regional project area known as Khartoum Project. Application for project 
status was approved 11 February 2016. All exploration has been regional in nature and focused on the 
Khartoum Project as a whole. 

This report provides details of exploration undertaken with sub-blocks relinquished from EPM14197 on 
19/02/2021. 

 

1.1    LOCATION  
 
EPM 14797 - Khartoum tenement is centred approximately 20km north of Mount Garnet and 17km 
southwest of Irvinebank, in North Queensland.  Mount Garnet is about 105 km southwest of Cairns and 
350 kilometres northwest of Townsville. 
 
Access from Mount Garnet is via well maintained gravel roads and station tracks to the south eastern 
and western edges of the permit via the abandoned mining settlements of Brownsville and Gurrumba 
respectively; and then by rough station and former mining access tracks to the Jervois Mining project 
areas. Alternative access to the north of the tenement is via the formed gravel Herberton-Petford road 
which passes through Irvinebank and Emuford or the sealed Mareeba-Dimbulah-Chillagoe road which 
passes Petford, Figure 1. 
 
 
1.2    TENURE INFORMATION  
 
EPM 14797 - Khartoum was granted initially on 13/01/2006. The tenement initially consisted of seventy-
five (75) sub-blocks and currently comprises 17 sub-blocks within the Townsville 1:1,000,000 Block 
Identification Map. Nineteen (19) sub-blocks were surrendered on 19/02/2021 and these are tabulated 
in Table 1 and illustrated in Figure 1. 
 
 

BIM Block No. Sub Blocks 

Townsville 1237 g, m, n, s     

Townsville 1238 r, s, x 

Townsville 1308 o, p, t, y, z 

Townsville 1309  c, h, l, m 

Townsville 1310 a, f, n 

   Table 1:  EPM14797 - Khartoum Sub-blocks Relinquished 19/2/2021 

 
EPM14797 was originally granted to Ausex Resources Limited and was held from 13/01/2006 to 
16/07/2016, although briefly also by the Ausex subsidiary company Bullabulling Operations Limited 
during 2012. On 06/07/2016, full ownership of EPM14797 was transferred to Jervois Mining Limited.  
 
It is apparent that details on the regional reconnaissance and investigations leading into the regional 
prospectivity analysis, and early original analytical reports have remained with the original tenements 
holder and are not available for this report. These latter reports, if eventually lodged, may become 
available on open-file.  



EPM15570 Khartoum North Combined 2019 Annual and Final Report 
_____________________________________________________________________________________________________ 

Terra Search Pty Ltd for Jervois Mining Ltd     TS2021007, March 2021             2 

 
 

 
 
Figure 1:  Location Map for EPM14797 – Khartoum with sub-blocks and 2021 relinquished areas (yellow). 
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1.3 EXPLORATION RATIONALE   
 
The Khartoum Project area currently consists of EPMs 14797, 19112, 19113, 19114, and 19203 which are 
exploration permits held by Jervois Mining Limited. Nineteen (19) sub-blocks have been surrendered 
from EPM14797 and are the subject of this report. 
 
The Khartoum Project area contains geological variables necessary for granite metal-producing systems. 
These include known mineral occurrences in granite, evidence of granite fractionation, granite 
compositions associated with granite gold systems, and geological associations that are most conducive 
for producing granite-gold mineralisation. 
 
Mineral occurrences associated with these intrusions contain a wide range of metals that include Au, 
Mo, Sn, W, Cu, Bi, In, Ce, Li. Tin has been mined in the Herberton-Mount Garnet district since the 1880s 
and has, in recent years with improvement in price become more prospective,  assisted by the valuable 
accompanying trace elements. The regional area was selected on the basis of regional mineral 
prospectivity modelling and exploration in the area continues to encourage further activity. 
 
2.0 PREVIOUS EXPLORATION SUMMARY 
 
2.1 HISTORICAL (1880-1960) 
 
Alluvial cassiterite was first discovered in the Herbert River in 1879 and the tenement area was subject 
to historical mining for gold, tin and other metals until prices reduced after World War 1, by which time 
only intermittent mining continued in the Herberton Tin Field.  
 
2.2 MODERN EXPLORATION (1960-2005)   
 
The period from 1960 to 1983 was a period of active tin mining in the Herberton-Irvinebank area, with, in 
1966, 3 batteries operating in the tin field at Herberton, Irvinebank and Emuford servicing numerous 
small to medium scale mining operations. In the period 1976-1981 the Emuford district was a significant 
producer of alluvial Cassiterite, with peak production in the order of 600 tonnes of concentrates per 
annum.  Significant volumes of alluvial tin remain below the depth of the historical dredging 
 
Since the 1960s exploration was undertaken by individuals and small syndicates including Mareeba 
Mining and Exploration, and Loloma Minerals Limited.  Larger explorers included North Broken 
Hill/Geopeko, Great Northern Mining, BHP, AOG, Preussag AG, and Comalco.  
 
A full discussion of these exploration stages is included in the earlier technical reports.  
 

 
3.0    WORK COMPLETED DURING THE TERM OF THE RELINQUISHED AREAS 

 
3.1     EXPLORATION 2006 to 2021   
 
Exploration from grant to the end of the 2015 annual reporting period has comprised data compilation 
and review; regional prospecting, mapping and sampling by Ausex Pty .Ltd. No further work was 
completed by Jervois Mining Limited after taking over the Khartoum Project in 2016. This change in 
company ownership is reflected in the lack of original laboratory datasets and full sample QAQC 
information for the pre-2016 sampling within the relinquished areas. 
 
Within the retained areas of EPM14179, encouraging results of mapping and rock chip sampling lead to a 
drill program testing selected mineralized greisen at Boulder-Ahmets  Five RC holes and one diamond 
drill hole were drilled during December 2007 for a combined total of 528 m, comprising 383.8 m of RC 
and 144.2 m of diamond core. All holes intersected the targeted greisen mineralisation. Mineralisation 
was intersected over wide intervals from the surface to a depth of 132 m with significant intersections of 



EPM15570 Khartoum North Combined 2019 Annual and Final Report 
_____________________________________________________________________________________________________ 

Terra Search Pty Ltd for Jervois Mining Ltd     TS2021007, March 2021             4 

mineralisation between 0.13% and 0.26% Sn intersected. Narrow zones of high grade tin were also 
intersected within the broader intersections.  
 
Exploration within the relinquished areas has comprised broadly spaced rock chip, channel and soil 
sampling that were collected during 2008 and 2012 work programmes. Sampling within the relinquished 
areas is typically at the extremities of detailed sampling completed within the retained sub-blocks.  
 
3.1.1 AUZEX EXPLORATION SPATIAL ANAYSIS (2007 – 2014) 

 
Exploration within the areas relinquished from EPM14797 during 2021 has included: 
 

 Data Compilation and Review, Regional Prospectivity Modelling  

 Mapping and reconnaissance regional soil sampling.   

 RSCMME Review - In 2011 RSCMME were engaged to review the tenement area and propose 
appropriate ongoing exploration. 

 In 2012, RSC Global Pty Ltd (“RSC”) was engaged to undertake a multi-faceted geological data 
collection exercise, with the ultimate aim of the dataset being specifically usable in a 3D 
prospectivity modelling exercise. This work included: 

o Deposit style modelling 

o 3D geological modelling 

o Spatial analysis of multiple variables 

o 2D predictive mineralisation modelling 

o 3D predictive mineralisation modelling 

Within EPM14797 a statistical spatial analysis of the relevant predictive maps for Intrusion Related Sn-W 

mineral system was undertaken. It has provided a better understanding of the mineral system that is 

relevant to exploration in the Khartoum Project area.  

As a first step in the spatial correlation calculations, a 50 by 50 metre grid was generated over the project 

area. The size of the grid was chosen to represent the minimum scale that the data should be viewed at. 

Known deposit locations in the study area were selected as a training data set; it is important to 

recognise the limitations imposed (e.g. deposit types, styles, mineral associations) by these selected 

locations. A unit cell grid of 1.0 km2 was used for the model calculations, which represents the expected 

area covered by an economic deposit and for this study area gives a prior probability of 0.0304. The prior 

probability is the chance of randomly finding a deposit for each 1.0 km cell of the grid before any 

additional evidence for mineralisation is applied. Data compiled prior to the prospectivity modelling 

stage were modelled and reclassified in accordance with the mineralisation model described above.   

Predictive maps were created from the basic geological information in the GIS using spatial modelling 

techniques such as buffering, intersections, interpolation using inverse distance weighting or density 

algorithms. Statistical analyses of all geochemical data was undertaken to reclassify regional rock and soil 

data sets into background and anomalous populations.  

These themes were then used to calculate spatial correlation statistics between the data themes and the 

training data sets. The spatial analysis of the selected predictive maps was carried out using the weights 

of evidence technique developed by Bonham-Carter of the Canadian Geological Survey, using the Spatial 

Data Modeller extension developed for ESRI’s ArcGIS 10.1 GIS software. Most of the data types were 

reclassified to produce classified predictive maps, which in the case of continuous data like geochemical 

data were further reclassified using the posterior probability values into binary predictive maps. 

Predictive maps like geology were reclassified into broad groups as multi-class predictive maps 

The following relationships were tested: 
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Source 

 Spatial relationship to medium to fine grained granites. 

 Spatial relationship to I-type granites. 

 Spatial relationship to fractionated granites. 

 Spatial relationship to biotite rich granites. 

 Spatial relationship to late stage granite phases. 

 Spatial relationship to oxidised granites 

 Spatial relationship to miarolitic cavities 

 Spatial relationship dykes 

Transport 

 Spatial relationship to faults 

 Spatial relationship to 2nd,order and  3rd,order faults 

 Spatial relationship to crustal faults 

 Spatial relationship to fault orientations 

 Spatial relationship to fault density 

 Spatial relationship to fractures and joints 

 Spatial relationship to cross cutting fracture zones 

 Spatial relationship to veins and stockworks 

Trap 

 Spatial relationship to greisenisation. 

 Spatial relationship to granite-metasediment contact. 

 Spatial relationship to structure density and complexity. 

 Spatial relationship to fractures related to the granite intrusion. 

 Spatial relationship to a particular structural orientation.  

 Spatial relationship to chemical reactivity of lithologies 

 Spatial relationship to competency of lithologies 

 Spatial relationship to fault fold intersections 

 Spatial relationship to fault jogs 

 Spatial relationship to fault splays 

 Spatial relationship to fault bends 

 Spatial relationship to granite roof contacts.  

 Spatial relationship to rock reactivity contrasts. 

 Spatial relationship to reactive host rock lithologies. 

 Spatial relationship to illite, muscovite and quartz rock alteration. 

Spatial relationship to anomalous Sn-W geochemistry. Deposition  

 Spatial relationship to alluvial tin 

 Spatial relationship to tin density rock, soil and stream sediment geochemistry. 



EPM15570 Khartoum North Combined 2019 Annual and Final Report 
_____________________________________________________________________________________________________ 

Terra Search Pty Ltd for Jervois Mining Ltd     TS2021007, March 2021             6 

 Spatial relationship to tungsten density rock, soil and stream sediment geochemistry. 

 Spatial relationship to molybdenum rock, soil and stream sediment geochemistry. 

 Spatial relationship to copper density rock, soil and stream sediment geochemistry. 

The spatial correlation results for each predictive map used in the final prospectivity map for the 
Khartoum model are summarised in Table 2 below. 
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Spatial Variable Explanation Variable  
Area 

km2 
Units 

Training 

Points 
W+ Ws+ W- Ws- C Cs 

Stud 

C 

Source                         

Cupolas/Buried 

Granites 

Localised source of metals 

and fluids 

Buffer  

3.5 km 
2161.67 2161.67 100 0.44 0.10 -1.09 0.24 1.52 0.26 5.90 

Dykes 800 m buffer 
Localised source of metals 

and fluids 

Buffer 

 800 m 
865.71 865.71 52 0.71 0.14 -0.34 0.12 1.05 0.19 5.54 

             

             

Transport/Trap                         

Structural features 

within cupolas 

Localised transport 

pathways for metals and 

fluids  
2114.33 2114.33 90 0.35 0.11 -0.67 0.19 1.02 0.22 4.65 

Faults 

Regional  transport 

pathways for metals and 

fluids 

Buffer  

250 m 
470.77 470.77 38 1.03 0.17 -0.27 0.11 1.30 0.20 6.37 

Oxidised granite bodies 
Evidence for transport 

through granitic bodies 
  760.97 760.97 37 0.89 0.17 -3.13 1.00 4.02 1.01 3.96 

Deposition                         

Magnetic Highs Indicate alteration  
 

2719.72 2719.72 102 0.22 0.10 -0.81 0.25 1.03 0.27 3.79 

Illite Alt in Granites Illite alteration in granite 
 

750.78 750.78 25 0.50 0.20 -0.56 0.28 1.06 0.35 3.08 
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Drillhole/rock Sn 
Metal deposition in host 

rock 

Threshold 

19.4 ppm 
572.25 572.25 106 0.33 0.11 -3.43 1.00 3.77 1.01 3.74 

Drillhole/rock W 
Metal deposition in host 

rock 

Threshold 

11 ppm 
146.71 146.71 29 0.79 0.21 -1.83 0.58 2.62 0.62 4.24 

High Gravitational 

Slope 

Boundaries of  igneous 

intrusive fluid/heat sources  

Buffer  

300 m 
597.87 597.87 52 1.11 0.15 -0.42 0.12 1.54 0.19 8.04 

Hodgkinson Formation 
Local deposit rock type for 

mineralisation of this age 
  640.94 640.94 77 1.47 0.12 -0.89 0.16 2.37 0.20 11.91 

    Table 2: Khartoum Project Spatial variables summary. 
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The predictive maps were constrained by the mineral system model for intrusion related Sn-W and 

optimised using the Weights of Evidence spatial analysis.  One prospectivity map was developed for the 

study area using the weights of evidence technique.  The results for the relinquished areas of EPM14797 

are shown in Figure 2. 

 

 

Figure 2. EPM14797 Prospectivity Analysis results for sub-block areas relinquished in 2021. 

 
3.1.2 EXPLORATION ROCK, SOIL AND CHANNEL SAMPLING (2008 and 2012) 

During 2008 and 2012 Auzex undertook a program of broad spaced regional soil sampling and the 
southern line of this survey is included along the northern boundary of the north-east group of three 
relinquished sub-blocks. Nine (9) samples were collected on a nominal 200m x 200m grid spacing across 
and the sample fraction has not been obtained from the information available. However extensive 2008 
soil sampling data from the western areas of EPM14797 confirms that the -80 mesh fraction was used 
there over similar geology. It is reasonable to assume that the -80 mesh fraction may have been used 
also on this later 2012 survey despite that the -80 mesh fraction may be expected to screen coarse 
cassiterite out of the sample. 
 
The sample lab methods reported for the NE area soil sampling are the Australian Laboratory Services 
(ALS) codes.  
 

 Au-AA21    -  30g Aqua Regia 

 ME-ICP61  -  4 acid digest ICP-AES finish  

 ME-XRF05 - Trace level XRF 

 ME-MS62s – ICP-MS, up to 54 elements 
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Review of Ausex EPM14797 Annual Reports over the period 2007 to 2012 suggest that Australian 
Laboratory Services (ALS) and these analytical codes were used routinely for the geochemical analyses. 
No original laboratory data files have been included in these reports so QAQC is missing from the 
available datasets. 
 
During 2012, a further 58 soil samples were collected within the western relinquished sub-block areas. 
The samples within the relinquished sub-blocks are part of a larger scale soil sampling program that was 
undertaken within the retained sub-block areas. 
 
Rock chip and channel sampling was also undertaken concurrent with the soil sampling work programs. 
A total of 21 rock chip and 48 channel samples were collected within the relinquished areas. 
 
The analytical results from the sampling are presented in Appendices 1 to 5. The Channel sampling 
information is presented in two files; one of these has channel location data that has been clipped to the 
relinquished sub-block areas, and the other has a full set of 2008 channel sample assays. This has been 
done as, during compilation of this report it was not possible to locate a definitive trench location and 
sampling correlation; viz. the analytical data can be located to a channel, but not to a precise interval in 
that channel. 
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        Figure 3: EPM14797 2021 Relinquished areas sampling locations. 
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5.0    CONCLUSIONS  
 
Exploration activity within EPM14797 relinquished sub-blocks has indicated these nineteen (19) sub-
blocks may be of lower prospectivity than the retained areas. 
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